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“International Medical Herald"! E
2025 pik gobirae KiHUA — | 419 HALLOTO HAayKOBO-NPAKTUYHOTO XYpHaUy

"International Medical Herald" ue 6yB pik cTapty! 3acHOBaHUIA MLLE HA MOYaTKy

LIbOTO POKY, HaLLI XYpPHa/ € AyXXe MOMOANM, /1€ BXe Ha3BNYaNHO NepCrekTMBHUM

MaingaHuMKom 4151 06MiHY NnepeoBUMM MEANYHUMU 3HAHHAMMU. 2
O3uparounchb Ha Lj nepLui, ane Taki Hacu4eHi Micsyj,  Big4yBato BeMYe3Hy
ropaicTe. Mu He NPOCTO "CTain Ha HOMM" — MW aKTUBHO CCDOPMYBaIN CUTbHY J
MDXKHapOAHY HayKOBY CMifIbHOTY HABKO/10 HALIOro BUAAHHA. Balwi cTarTi, Baw B
€HTy3ia3M Ta [l0Bipa [0 HaLloi HOBOI nnaTdyopmun fosenu, wo "International Medical A
Herald" BXe CbOrofiHi € He06XigHUM Pecypcom 415 NPOrpecuBHUX MEAVKIB He nLLe '
B YKpaiHi, a il y €sponi.

Ha noposi Pi3gea Ta HOBOro poky 5 Xouy WMpPO NOAAKYBaTH KOXXHOMY 3 Bac:
ABTOpaM — 3a Big4aHICTb HayLi Ta 6aaHHS AiMTUCA CBOIMM HanpaLOBaHHAMM.
PeLeH3eHTam — 3a TXHiii yac, npohecioHaniam Ta HeynepemkeHiCTb, WO 3abe3neyye
BVCOKMIA CTaHZAAPT HaLLmX nyosikawjii.

Yutauam — 3a Bawly A0BIpy Ta NOCTIMHUIA IHTEPEC, AKWUIA HAaaMXae Hac pyxatuca gani.
YCiii pefakuiiHii KOMaHgj — 3a 3narokeHy Ta camoBigaaHy pooborTy.

Takox, y Ui CBATKOBI AHi, MU, SIK peAakLjiiiHa KOMerisi, Xo4emo BUCNOBUTY FNOOKY Ta 6E3MEXHY
BASIYHICTb HALIMM BOTHAM 36poitHux Cun Ykpainu.

#AKOM He Balla LoAeHHa, TUTaHIYHa Npaus Ta My>XHIi 3aX1CT, MU 6 HE MaI MOX/IMBOCTI
3aiimaTnca HayKoBOK PO6OTOK, PO3BMBATM MEAMYHY CISIbHOTY Ta NpawtoBat Hag
MOKPALLEHHSIM OXOPOHM 340POB'A.

Bawa BigBara — Lie 0CHOBA HaLLOr0 MUPHOTO HAYKOBOTO XMTTA. [IAKyEMO BaM 3a KOXEH AeHb!

.

Ha noposi ceitnnx cBaT Pizgsa Ta Hoeoro 2026 poky xo4y no6akaryt BaM HEBUYEPMHOI
Sk €Heprii, 0c0bUCTOro WacTsa Ta, 6e3yMOBHO, MILHOIO 3[0p0B'A. Hexali CBATKOBI AHi 1
% noJapyloTb BaM BiIHOBMNEHHS CW/ Ta HATXHEHHS A7 HOBUX, LUE GiflbLL CMINIMBUX '
HayKoBWX i4eMn. .

Y Hosomy poui My 06iLSEMO LLe aKTVBHiLLE PO3BMBATUCA Ta PyXaTu MeauyHy Hayky %
Bnepeg pasom!

3 noBaroto, Bipoto y Mepemory Ta Be/inke MainbyTHe,

F0NOBHUIA-PeAAKTOP HAYKOBO-NPAKTUYHOTO XypHany
“International Medical Herald",
Mpodecop Irop Yypniii
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Abstract. The effect of a personalized rehabilitation program using physical therapy on gait and balance in patients
with dementia was considered. Dementia is a progressive neurodegenerative syndrome characterized by impaired cogni-
tive functions, behavioral changes, and a decrease in the ability to independently perform daily activities. Physical thera-
Py, as a component of a multidisciplinary approach, helps to increase functional independence, prevents the development
of complications, and improves the quality of life of such patients.

A comprehensive approach to the therapy and rehabilitation of patients with dementia allows for the highest possible
quality of life, as well as significantly reducing the psychological and socio-economic burden for the patient, his environ-
ment, and society as a whole. According to scientifically confirmed data, a significant improvement in the quality of life
of patients with dementia can be observed only 3—6 months after the start of rehabilitation measures.

Purpose of the research. To analyze the effectiveness of a personalized physical therapy program on gait and bal-
ance indicators in patients with dementia.

Materials and methods of the research. The study involved 20 people aged 60-86 years (72.75 = 7.1) who were
diagnosed with dementia. The Berg balance test, Tinetti test, and dynamic gait index (DGI) were used to assess effective-
ness.

The physical therapy program for patients with dementia has a traditional structure: assessment of the patient's condi-
tion before starting an individual program; indicative exercise plans for different weeks with the possibility of adaptation
depending on the patient's condition - in a gentle or gentle-training mode.

Results. Positive dynamics were found: the Berg balance test scores increased from 28.16 + 9.7 to 33.47 £ 10.15
(p <0.001), the Tinetti test scores increased from 17.8 £5.17 to 21.1 £ 3.79 (p < 0.001), and the dynamic walking index
increased from 11.95 +7.39 to 15.1 £ 7.07 (p = 0.001).

The rehabilitation program used in the study was aimed at improving gait, balance, and functional mobility, which
is key to preventing falls and maintaining maximum patient autonomy. According to the results of the Berg balance test,
after the course of therapy, the average scores increased from 28.16 to 33.47 points, which is statistically significant
(p<0.001). Although clinically significant improvement (=8 points) was recorded in only 15% of participants, even a
modest increase in this indicator has important functional significance, as it contributes to a decrease in the risk of falls
and an increase in the level of independence in daily activities.

Analysis according to the Tinetti test also showed positive dynamics: the number of patients with a high risk of fall-
ing decreased from 50% to 10%, while the proportion of people with a low risk increased from 5% to 20%. This confirms
that regular physical activity helps to improve the perception of one’s own balance and increases confidence in performing
daily activities.

Conclusions. The results of the study confirm that personalized physical therapy programs contribute to improving
gait, balance and general functional activity in patients with dementia. They are an effective tool in reducing the risk of
falls, maintaining mobility and improving quality of life. Promising areas of further research include long-term follow-up
of patients, studying the effects of combined programs, and developing optimal rehabilitation models taking into account
the stage of dementia and individual needs.

Keywords: dementia, physical therapy, balance, gait, Tinetti Test, Berg Balance Scale, motor activity.

Introduction. Diseases resulting from brain damage  and create a significant economic burden on society and
have a diverse genesis, clinical manifestations and course  the health care system. They cause serious difficulties for
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the patients themselves, as well as constant emotional
stress and exhaustion for their loved ones [2].

A syndrome that manifests itself in the impairment of
thinking, behavior and the ability to perform daily activi-
ties is called dementia. It is a progressive and mostly irre-
versible clinical syndrome accompanied by a significant
impairment of cognitive functions. Although many people
with dementia retain positive personality traits, over time,
as the disease progresses, they face increasing difficulties
in performing familiar activities. Such changes cause a
significant emotional, physical and financial burden not
only on patients but also on their families, and also pose a
serious challenge to health care and social support systems
[12].

Worldwide, approximately 50 million people are
living with dementia, and approximately 10 million new
cases are diagnosed each year. It is estimated that between
5 and 8% of people aged 60 years and older have demen-
tia. The number of people with the disorder is projected to
increase to approximately 82 million by 2030 and to 152
million by 2050 [7].

Analysis of the global prevalence of dementia shows
that the burden of the disease is increasing in low- and
middle-income countries. Factors contributing to the de-
velopment of dementia include education level, socioeco-
nomic status and limited health care resources [15].

The severity of dementia ranges from mild, when im-
pairments are only beginning to affect daily functioning, to
severe, when the person is completely dependent on others
for basic life tasks [3]. Older age is one of the leading risk
factors for dementia [9]. Physical activity not only contrib-
utes to the prevention of cognitive impairment, but also
helps prevent the development of cardiovascular diseases
[10].

Research rationale. A comprehensive approach to
the treatment and rehabilitation of patients with dementia
allows for the highest possible quality of life, as well as a
significant reduction in the psychological and socio-eco-
nomic burden on the patient, their environment, and so-
ciety as a whole. According to scientifically proven data,
a significant improvement in the quality of life of patients
with dementia can be observed only 3—6 months after the
start of rehabilitation measures [2].

The works of modern researchers in the field of de-
mentia are mainly focused on the issues of early detection
of cognitive impairment in the elderly [4, 5, 11], as well as
the training of personnel caring for patients [8, 13, 14]. At
the same time, the issue of the influence of personalized
physical therapy programs on gait and balance indicators
in patients with dementia remains insufficiently studied.

The aim of the study is to analyze the effectiveness of
a personalized physical therapy program on gait and bal-
ance indicators in patients with dementia.

Materials and organization of the research. Test-
ing and assessment were performed individually, taking
into account the psychological and physical condition of
each patient involved in the study.

20 people aged 60-86 years (72.75 + 7.1) were in-
volved in the study, including 12 women (60%) and 8 men
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(40%), who were diagnosed with dementia. The study was
performed in accordance with the principles of the Decla-
ration of Helsinki. All patients or their guardians provided
informed consent to participate in the study.

Gait and balance parameters were analyzed using the
Berg balance test, the Tinetti test, and the Dynamic Gait
Index (DGI).

The Berg balance test is a highly reliable tool for de-
tecting balance disorders. When interpreting the results,
it was taken into account that an increase of 8 points in
the test parameters is necessary for a significant improve-
ment. According to the results, one patient had a score of
0, while the results of the other participants ranged from 13
to 46 points (X £+ m =28.16 +9.7).

The Tinetti test (Performance-Oriented Mobility
Assessment, POMA) was used to assess the balance and
stability of patients during daily activities, as well as to
determine the level of fear of falling. According to the rec-
ommendations, the lower the Tinetti test score, the higher
the risk of falling: < 18 — high risk; 19-23 — moderate
risk; > 24 — low risk.

The Dynamic Gait Index (DGI) was used to assess
functional stability during walking and determine the risk
of falling. The higher the score, the better the indicators of
functional mobility and balance.

Mathematical statistical methods were used to statis-
tically process the primary data and assess the reliability
of the results. The MedStat program was used for analysis.
The mean value (X) and its standard deviation (m) were
determined. The Student's t-test was used to test the reli-
ability of the results. The difference was considered statis-
tically significant at p < 0.05.

Research results. The development of a rehabilita-
tion program for patients with dementia is based on indi-
vidual needs. Patients in the early stages undergo a course
of therapy and rehabilitation on an outpatient basis, but
require constant supervision by relatives. Impaired coor-
dination limits the motor activity of patients, which com-
plicates the course of concomitant diseases or worsens
general well-being.

For patients with late stages of the disease, therapy
and rehabilitation are carried out in specialized institu-
tions, where they are under the 24-hour supervision of
qualified specialists. Since such patients lose the ability to
control their own actions, their stay at home can be danger-
ous for both themselves and family members.

During rehabilitation measures, the gradual deteriora-
tion of the patient's mental state is taken into account. Over
time, awareness of the disease becomes more difficult, and
the growing connection between geriatric depression and
dementia is clearly visible. Quite often, patients deny the
presence or severity of cognitive and functional disorders,
despite obvious clinical manifestations. During the initial
examination, the main indicators of motor function are an-
alyzed, which allows assessing the general state of statics
and locomotion.

Modern studies show that in people with dementia,
structured classes with specially organized motor activity
increase physical performance and functional activity in
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everyday life. Physical activity has a positive effect on gait
and balance indicators. A number of studies [6] are based
on programs aimed at improving mobility, with an empha-
sis on walking training.

Therapeutic dosed walking is carried out on straight
and inclined surfaces in the corridor or outdoors, as well as
on stairs. It is aimed at increasing overall endurance. For
patients with mild and moderate dementia, in addition to
walking, swimming, dance exercises and active exercises
in a “sitting” position are used. Physical activity lasts at
least 30 minutes a day, five times a week. For patients with
severe dementia, the exercise program includes changing
the body position from sitting to standing, as well as short
walking sessions over short distances.

The physical therapy program for patients with de-
mentia has a traditional structure: assessment of the pa-
tient's condition before starting an individual program;
indicative exercise plans for different weeks with the pos-
sibility of adaptation depending on the patient's condition
- in a gentle or gentle-training mode. The task of physical
therapy in a gentle mode is to adapt the body to a gradual
increase in physical activity, strengthen the muscle corset
and restore impaired functions in the presence of concom-
itant diseases [2].

The rehabilitation program involves regular monitor-
ing of the patient's condition and correction of the individ-
ual plan in accordance with changes in his physical and
mental state. Special attention is paid to increasing func-
tional mobility, maintaining balance and preventing falls,
which are key factors in maintaining the patient's indepen-
dence in everyday life.

Structured and personalized physical exercises are
aimed at stimulating motor activity, improving coordi-
nation, endurance and overall physical performance. To
achieve the optimal effect, classes are conducted systemat-
ically, taking into account the patient's daily condition and
gradually increasing the load.

Example of a weekly physical therapy program:

Day 1: Aerobic exercises (30 min), stretching exer-
cises, balance and equilibrium exercises.

Day 2: Strength exercises.

Day 3: Walk in the fresh air, balance training.

Day 4: Exercises to improve coordination, light aer-
obic exercises.

Day 5: Breathing exercises.

Day 6: Strength training, flexibility exercises.

Day 7: Restorative exercises (swimming, walking).

Benefits of acrobic exercise for dementia patients:

- improved physical condition: reduced risk of car-
diovascular disease, improved endurance.

-improved cognitive function: physical activity can
help slow the progression of cognitive impairment, im-
prove memory and attention.

-psychological well-being: exercise helps reduce
anxiety, depression and improves mood

-reduced risk of falls: improved balance and coordi-
nation help prevent falls.

The program includes various types of aerobic exer-
cises that are convenient for older and elderly patients:
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a) Outdoor walking (the most accessible type of aer-
obic activity). Duration: start with 5-10-15 min. per day,
gradually increasing the time to 30-45 min. The duration
of continuous walking should start with 3 min. and grad-
ually increase to 30 min. Frequency: 3-5 times a week.
Intensity: easy to moderate pace. Patients should be able
to communicate while walking. Objective: Improving car-
diorespiratory function, balance, reducing stress and anx-
iety.

b) Exercise machines. Exercise machines: Exercise
bikes or ellipticals. Duration: 10-15 min. per day, gradual-
ly increasing to 30 min. Frequency: 3 times a week. Inten-
sity: easy pace with increasing intensity as the condition
improves and adaptation occurs.

¢) Swimming or hydrotherapy. Benefits: Swimming
is low impact on joints and is effective for people with lim-
ited mobility. Time: 20-30 minutes. Frequency: 2-3 times
a week.

The program should gradually increase the load. An
indicative aerobic exercise program:

Week 1:

Day 1 (Monday): Walk outdoors - 10 minutes, easy
pace.

Day 2 (Tuesday): Swim - 15 minutes.

Day 3 (Wednesday): Exercise bike - 10 minutes. at
an easy level.

Day 4 (Thursday): Walk outdoors - 12 minutes.

Day 5 (Friday): Swim - 15 minutes.

Day 6 (Saturday): Walk outdoors - 15 minutes.

Day 7 (Sunday): Rest or light activity.

Increase in load on the 2nd week.

Day 1: Walk in the fresh air - 15 min.

Day 2: Swimming - 20 min.

Day 3: Exercise bike - 15 min.

Day 4: Walk in the fresh air - 20 min.

Day 5: Swimming - 20 min.

Day 6: Exercise bike - 15 min.

Day 7: Rest or light activity.

The study of gait and balance indicators was car-
ried out using the Berg balance test, which is one of the
most common tools in clinical practice. At the beginning
of the study, one patient had a score of 0. The results of
the other participants ranged from 13 to 46 points (X+m -
28.16+9.7). At the end of the study, according to the data
obtained among 19 people who underwent a rehabilitation
course, the results ranged from 15 to 50 points (X+m -
33.47+10.15). The statistical significance for the average
value of the samples was p<0.001 (Table 1). Regarding
clinical significance, only three patients (15%) had an in-
crease of 8 points or more.

To determine the impact of an individual physical
therapy program on the patient's subjective perception of
the fear of falling, the state of their balance and stability
in performing daily activities, the Tinetti test was used. At
the beginning of the study, 10 patients (50%) had a high
risk of falling; 9 patients (45%) had a moderate risk of fall-
ing, and one patient (5%) had a low risk of falling; X+m -
17.8+£5.17. At the end of the study, according to the results
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obtained, 2 patients (10%) had a high risk of falling; 14  cators as a result of the implementation of the therapy and
patients (70%) had a moderate risk; 4 patients (20%) had  rehabilitation program are shown in (Fig. 1. and Table 1).

a low risk of falling, X+m — 21.143.79. Changes in indi-
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20
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high risk moderate risk low risk

M at the beginning of the study

M at the end of the study

Fig. 1. Dynamics of patient distribution according to the results of the Tinetti test, (%).

Assessment of functional stability during walkingand ~ (55%) - 16-20 points; X+m - 11.9547.39. Repeated exam-
determination of the risk of falling was carried out by cal-  ination demonstrated results indicating the effectiveness of
culating the Dynamic Gait Index (DGI). During the initial ~ the rehabilitation program. In the vast majority of patients,
examination, the following data were obtained: in 5 people ~ the results of X+m improved - 15.1+7.07, p=0.001 (the
(25%) - the number of points - 0; in four patients (20%)  dynamics are shown in Fig. 2 and Table 1.)

the gait index fluctuated within 10-15 points; in 11 people
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Fig. 2. Dynamics of individual indicators of the Dynamic Walking Index, (points).
Table 1

Effectiveness of the physical therapy program in terms of gait and balance indicators

Testing At the beginning of the At the end of P
study the study
Berg balance test 28,16+9,7 33,47+10,15 <0,001
Tinetti test 17,8+5,17 21,1£3,79 <0,001
Dynamic walking index 11,95+7,39 15,1+£7,07 =0,001

If necessary, exercises are adapted for patients with  simplification of exercises and increased recovery time are
dementia to avoid stress or disorientation. In particular,  envisaged, as well as the use of assistive devices to ensure

8 Vol.1 Number 3-4 (3-4) 2025




International Medical Herald

safety. Contraindications to physical activity should be
taken into account in patients with comorbidities, and the
risk of fractures should be taken into account in patients
with osteoporosis.

During classes, the duration of exercises, the pace of
movements should be controlled (the patient should not
overwork), and in case of pain, the intensity or volume of
the load should be reduced.

Discussion of the results. The obtained results of the
study confirm the relevance and effectiveness of personal-
ized physical therapy programs for patients with demen-
tia. Given the global forecasts for the rapid increase in the
number of people with this disease, especially in low- and
middle-income countries, the implementation of effective
rehabilitation strategies is extremely important to reduce
the medical and social burden. Dementia is characterized
by a progressive decline in cognitive function, accompa-
nied by a loss of the ability to independently perform daily
activities, impaired balance and an increased risk of falls.
This creates serious difficulties not only for the patients
themselves, but also a significant emotional, physical and
financial burden on their families and the healthcare sys-
tem.

The rehabilitation program used in the study was
aimed at improving gait, balance and functional mobility,
which is key to preventing falls and maintaining maximum
autonomy for patients. According to the results of the Berg
balance test, after the course of therapy, the average indi-
cators increased from 28.16 to 33.47 points, which is sta-
tistically significant (p<0.001). Although clinically signif-
icant improvement (=8 points) was recorded in only 15%
of participants, even a moderate increase in this indicator
has important functional significance, as it contributes to a
decrease in the risk of falls and an increase in the level of
independence in daily activities.

Analysis according to the Tinetti test also showed
positive dynamics: the number of patients with a high risk
of falling decreased from 50% to 10%, while the propor-
tion of people with a low risk increased from 5% to 20%.
This confirms that regular physical activity helps to im-
prove the perception of one’s own balance and increase
confidence in performing daily activities. Similar results
were demonstrated by other authors, who confirm the pos-
itive effect of aerobic exercise and dosed walking on sta-
bility and coordination in elderly people.

Improvement in the dynamic walking index addi-
tionally indicates an increase in functional stability during
movement, which is of direct importance for improving
the quality of life of patients. A structured program that
included dosed aerobic exercise, strength training, and bal-
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ance training was effective even for people with moderate
to severe dementia, provided that the pace and intensity of
the classes were adapted.

It is important to emphasize that the effectiveness of
rehabilitation measures largely depends on the individual-
ization of the approach. Taking into account cognitive sta-
tus, psychoemotional state, comorbidities, and social en-
vironment helps to avoid overload, confusion, and stress.
Support from relatives and medical staff plays an import-
ant role in adhering to the exercise regimen.

A limitation of the study is the small sample size,
which necessitates further studies involving a larger num-
ber of participants to confirm the results obtained.

Conclusions. The results of the study confirm that
personalized physical therapy programs contribute to im-
proving gait, balance, and overall functional activity in
patients with dementia. They are an effective tool in reduc-
ing the risk of falls, maintaining mobility, and improving
quality of life. Promising areas of further research include
long-term follow-up of patients, studying the effects of
combined programs, and developing optimal rehabilita-
tion models taking into account the stage of dementia and
individual needs.

Prospects for further research. It is planned to fur-
ther study the impact of the physical therapy program on
the cognitive functions of patients with dementia, study
the possibilities of optimizing the duration and structure of
rehabilitation programs, determine the long-term effect of
the rehabilitation measures carried out, and develop inter-
disciplinary models of rehabilitation and support for peo-
ple with dementia at different stages of the disease.
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Pe3tome. Po3misiHyTO BIUTMB IIEpCOHATI30BAHOI IPOTPaMU peadumiTallii i3 3acTocyBaHHIM 3ac00iB (hi3myHOI Teparrii
Ha TOKa3HWKM XOAW Ta PIBHOBArd y MAli€HTIB i3 JEMEHIi€0. J[eMeHIis — e mporpecyrounii HeWpoaereHepaTuBHIN
CHHPOMOM, III0 XapaKTePU3YEThCS MOPYLICHHSIM KOTHITUBHUX (YHKIIIH, ITOBEJIHKOBUMH 3MIHAMH Ta 3HI>KCHHSM 3/1aT-
HOCTI JI0 CaMOCTiIHHOTO BUKOHAHHS IMOBCSIKACHHUX [iil. Di3UdHA Teparris SK CKIaI0Ba MyJIbTHANCIUILUTIHAPHOTO ITi IXOTY
CTpHsi€ MiIBUIICHAIO (DYHKIIIOHATBFHOI HE3aICKHOCTI, 3a1100Iirae pO3BUTKY YCKIaTHEHD 1 TIOKPAITYE SIKICTh KHUTTS TAKUX
TIAI[iEHTIB.

KomrmurekcHmiA migxin y Teparmii Ta peadimiTariii marieHTiB i3 JeMEHIIE0 1a€ 3MOTy 3a0e3IIeYUTH MaKCHMaIbHO MOXK-
JIUBY SIKICTB JKUTTS, @ TAKOXK CyTTEBO 3HU3UTH IICUXOJIOTIYHHUH 1 COIIaIbHO-EKOHOMIYHHUH TATAp VI XBOPOTO, HOTO OTO-
YEeHHS Ta CYCIIBCTBA 3arajioM. 3a HayKOBO MiATBEPUKEHIMH JaHUMH, JTOCTOBIPHE TIOIIIIICHHS SKOCTI )KUTTS MAIi€HTIB
i3 IEMEHIII€F0 MOYKHA CIIOCTEPIraT JIMIIe yepe3 3—6 MicAIiB MiCIsI MOYaTKy peadiliTalliitHIX 3aX0IiB.

Merta pociainxenns. [IpoanamizyBati e(heKTHBHICTH MepcoHATi30BaHol nporpamu ¢izmuHoi Tepamii momo mo-
Ka3HMKIB XOIM Ta PIBHOBArH y MAII€HTIB i3 JEMCHIIIETO.

Marepiaan Ta MeTOIH AOCTIMKeHHs. Y JOCITiHKeHH] B3 ydacts 20 ocib Bikom 60-86 pokis (72,75 £ 7,1), y
SKUX OyIlo AiarHOCTOBAHO JEeMEHIIi0. J[JIs OmiHKM e(peKTUBHOCTI 3aCTOCOBYBaU TecT Oamancy bepra, tect TineTTi Ta
JTuHAMIYHHH iHIeKe Xoapom (DGI).

[Iporpama ¢i3udHOi Teparrii 11 Tai€HTIB i3 IEMEHIII€I0 Ma€ TPAIUIIHHY CTPYKTYPY: OLIHKY CTaHy MaIli€HTa Mepes
MTOYaTKOM 1HIUBIAyallbHOI IPOTPaMHU; OPIEHTOBHI TUTAaHU BIIPAB HA Pi3HI THXKHI 3 MOXKITMBICTIO afamnTarlii 3aJe)kKHO BiJl
CTaHy XBOPOTO — Yy IaJHOMY a00 IaJHO-TPEHYBAILHOMY PEKHMI.

Pe3yabraTu. BusBneHo mo3uTHBHY JHHAMIKY: TIOKa3HUKU TecTy OamaHcy bepra 3pocmm 3 28,16 £ 9,7 no 33,47 +
10,15 (p <0,001), recty Tinerri — 3 17,8 = 5,17 mo 21,1 + 3,79 (p < 0,001), a quHAMigHOTO iHACKCY X0mp0m — 3 11,95
+7,39 no 15,1 £7,07 (p=0,001).

3acTocoBaHa B JOCIIHKCHHI IMporpama peadinitarii Oyia cripsMoBaHa Ha IOKpAIIEHHs TOKa3HUKIB XOIH, PIBHOBATrH
Ta (QYHKIIOHAIEHOI MOOLTEHOCTI, 1[0 Ma€ KIFOYOBE 3HAYCHHS [T MPOQIIAKTHKH MaTiHb 1 30epeKeHHsT MaKCUMAaIbHO1
ABTOHOMHOCTI TaIi€eHTiB. 3TiTHO 3 pe3ylsTaTaMu TecTy Oanmancy bepra micis kypcy Teparii cepeiHi TOKa3HUKH 3pOCITH
3 28,16 no 33,47 Ganis, mo € cratuctuaHo 3HagynwM (p<0,001). Xoua kITiHIYHO 3HAYYIIEC TOKpalIeHHS (Ha >8 OauiB)
Oyuo 3aikcoBaHo aumre y 15 % y4acHUKIB, HaBITh TOMIPHE MiIBUIICHHS [[LOTO MIOKA3HNKA MA€ BasKIINBE (yHKIIIOHATbHE
3HAYCHHS, OCKIIBKH CIIPHSIE€ 3HIDKSHHIO PU3HKY MAIIHb 1 MiIBUIIECHHIO PiBHS CAMOCTIHOCTI B TIOBCSKICHHIN MiSUTBHOCTI.

Amnami3 3a TectoM TiHETTI TakOX MTOKa3aB MO3UTHBHY IWHAMIKY: KUTBKICTD MAIIEHTIB 13 BUCOKAM PHU3UKOM TaliHHS
smentmiacs 3 50 % 1o 10 %, Toxi sk yacTka 0ci0 i3 HU3BKUM PH3UKOM 3pocia 3 5 % mo 20 %. Ile minTBepmKye, o
peryisipHa (hi3n4HA aKTHBHICTH CIIPHSE MOKPAIICHHIO CHPUHHATTS BJIACHOI PIBHOBAard Ta ITiJIBUIIEHHIO BIEBHEHOCTI Y
BUKOHAHHI IMOBCIKIECHHUX TIH.

BucnoBku. Pesynsratn 10CIiKeHHS T ATBEPHKYIOTh, IO TIEPCOHANI30BaHI porpaMu Qi3udHO Tepartii CIpUsIoTh
MTOKPAIICHHIO MTOKA3HUKIB XOAH, PIBHOBATH Ta 3arajibHOI (DyHKIIOHATBFHOI aKTUBHOCTI MAITIEHTIB i3 IeMeHIiel0. Born €
e(eKTUBHUM IHCTPYMEHTOM Y 3HIDKCHHI PU3UKY MAAiHb, MiATPUMAaHHI MOOUTFHOCTI Ta MOKPAIICHH] AKOCTI )XUTTS. [lep-
CTIEKTUBHUMHM HalpsiIMaMH MOAAIBIINX JOCITIHKEHD € IOBFOTPHUBAJIE CIIOCTEPEKEHHS 3a Mali€HTaMH, BUBYCHHS ¢(heKTiB
KOMOIHOBaHHX TpOrpaM Ta po3poOka ONTUMATBFHIX MOZAETeH pealiniTarii 3 ypaXyBaHHSIM CTafil IeMEHIII{ Ta IHAUBITy-
aIBHUX TOTPEO.

Kuarouosi cioBa: nementiis, ¢ismyHa Tepamis, piBHOBara, xona, Tect TiHeTTi, TecT bepra, pyxoBa akTHBHICTb.
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Abstract. The effectiveness of an individual physical therapy program in children with the consequences of trau-
matic brain injury (TBI) was analyzed. According to statistics, only 50-60% of patients after inpatient treatment fully
recover or have minimal neurological disorders. In 63—75% of children who have suffered TBI, a delay in physical and
mental development is observed. Mild TBI, as a rule, passes without complications, but in approximately 3% of cases, a
sudden deterioration of the condition is possible, which requires timely detection to prevent the development of serious
neurological dysfunctions.

Purpose of the research: to analyze the dynamics of cognitive function indicators in children after TBI at the inpa-
tient rehabilitation stage.

Materials and methods of the research. The study was conducted on the basis of the Faculty of Medicine of the
Lesya Ukrainka Volyn National University and the Volyn Regional Territorial Medical Association for the Protection
of Motherhood and Childhood. The study involved 10 children aged 817 years who had suffered TBI. All patients and
their parents were informed about the study conditions and provided informed consent to participate. Medical history
analysis, somatic and neurological examination were performed. Comprehensive rehabilitation with the use of physical
therapy was carried out in inpatient conditions during the subacute stage of recovery. The Montreal Cognitive Assessment
(MoCA) scale, the Clock Drawing test, and the Rancho Los Amigos Scale were used to assess effectiveness.

Results. Analysis of the results showed a statistically significant improvement in cognitive functions in patients
after a comprehensive therapy and rehabilitation program, in particular in the areas of memory, attention, and executive
functions. According to the results of the assessment of cognitive functions according to the Montreal scale (MoCA), the
average value at the end of the study was 24.2+1.78, which confirms a statistically significant improvement (p<0.001).
The Clock Drawing Test showed a mean score of 6.7+0.45 with significant progress compared to baseline (p<0.001). A
comprehensive assessment of cognitive-behavioral functions using the Rancho Los Amigos scale showed improvement
in all patients.

Conclusions. Despite modern advances in neurosurgery and intensive care, TBI remains one of the leading causes
of mortality and disability in the world. About a third of patients die in the prehospital stage, and another 20-30% in the
hospital.

Successful rehabilitation is based on the principles of evidence-based medicine, in particular, maintaining adequate
brain perfusion, norm ventilation, prevention of hypoxemia, hypercapnia and intracranial hypertension. At the same time,
an important component is secondary prevention of complications such as hyperthermia, hyponatremia, hyperglycemia
and impaired water-salt balance.

A comprehensive physical therapy program for children with TBI should be individual, flexible and dynamic, adapt-
ed to the functional state of the patient and the dynamics of his recovery. Its structure includes elements of physical
activity, cognitive therapy, speech and social-psychological interventions. The proposed weekly program demonstrated
effectiveness in restoring not only motor but also cognitive functions of children, which was confirmed by the results of
standardized tests - the Montreal Cognitive Assessment Scale, the Clock Drawing Test and the Rancho Los Amigos Scale.

The study confirmed the importance of a comprehensive approach in the rehabilitation of children with TBI, which
includes physical therapy as the main component of restoring cognitive functions.

Keywords: physical therapy, traumatic brain injury, cognitive impairment, rehabilitation, MoCA, Clock Drawing
Test.

Introduction. Traumatic injuries of the skull and  pressing issues of modern medicine, which is a complex
brain - traumatic brain injury (TBI) - one of the most  multidisciplinary problem, characterized by high mortal-
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ity and frequent disability of victims, including children,
which leads to serious consequences with persistent and
temporary loss of working capacity, significant economic
costs for the family and society, which are associated with
the implementation of medical and rehabilitation measures
[5].

TBI is unique, as it often leads to changes in person-
ality and behavior without changing the appearance of the
victim [19].

The term TBI appeared in the 1930s—1940s, replac-
ing the term «cranial traumay [20]. According to modern
views, TBI is considered one of the most deadly and de-
bilitating conditions in the world, affecting people of all
ages, including children [9], requiring a multidisciplinary
approach at the national level by specialists in the field of
health, economics, and sociology [20].

TBI ranks first in terms of mortality [11]. TBI is the
third leading cause of death after cardiovascular and can-
cer diseases. [5]. TBI is the most common cause of death
and disability in victims with combined trauma (multisys-
tem injury). Among patients with combined trauma, 40%
are diagnosed with damage to the central nervous system
(CNS) [18].

Research rationale. Physical therapy for children
with TBI is based on an integrated approach that combines
motor, cognitive, and sensorimotor techniques. This ap-
proach promotes the simultaneous restoration of physical
and cognitive functions, improves the child’s adaptation to
everyday life.

The diagnosis of TBI is based on the clinical picture
and is confirmed using diagnostic methods [4]. To objec-
tify the existing neurological syndromes after a TBI, in-
clude: assessment of post-traumatic CSF disorders, cere-
bral arachnoiditis, post-traumatic epilepsy, vestibular and
cognitive disorders [17]. In the structure of craniocerebral
injuries, the leading place is occupied by its mild severity,
which includes concussion and mild brain contusion [10].

More than 41% of patients with mild TBI have a pro-
gressive course, which is combined with a longer trauma
history, more severe neurological deficit, lower level of
cognitive functioning and higher level of depression [15].

The purpose of the research: to analyze the dynam-
ics of cognitive function indicators in children after trau-
matic brain injury at the inpatient rehabilitation stage.

Materials and organization of the research. The
study was conducted at the Faculty of Medicine of the
Lesya Ukrainka Volyn National University. The physical
therapy program was implemented in inpatient conditions
at the subacute stage of rehabilitation on the basis of the
KP «Volyn Regional Territorial Medical Association for
the Protection of Motherhood and Childhood». The study
was carried out in accordance with the principles of the
Declaration of Helsinki. All patients and their parents (rel-
atives) who were involved in the study were familiarized
with the study and gave their consent to participate. Med-
ical histories were studied, and initial and final examina-
tions of patients who participated in the study were con-
ducted. 10 children aged 8-17 years who had suffered TBI
participated in the study.
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To assess the cognitive functions of patients, the
Montreal Cognitive Assessment Scale (MoCA), the clock
drawing test, and the Rancho Los Amigos Scale were used.

Montreal Cognitive Assessment (MCA) [1, 3] -
Montreal Cognitive Assessment Scale - the most widely
used test for detecting cognitive problems and assessing
cognitive aspects: attention and concentration, executive
function, memory, language, visual-constructive skills,
abstract thinking, ability to count and navigate. The maxi-
mum possible result is 30 points; 26 points and above are
considered the norm.

The «Clock Drawingy» test is recommended for de-
termining memory disorders. It is necessary to offer the
patient to draw a round clock with numbers on the dial.
Then, within three seconds, the patient must draw «fifteen
to twox. In the presence of cognitive disorders, memory
problems, the patient makes inaccuracies and errors. The
test result is evaluated on a 10-point scale: 10 points - the
norm, the circle is drawn, the numbers are in the right plac-
es, the arrows show the specified time; 9 points - minor
inaccuracies in the location of the hands; 8 points - errors
in the location of the hands are more noticeable (one of
the hands deviates by more than an hour); 7 points - both
hands show the wrong time; 6 points - the hands do not
show the time (the time is circled); 5 points - incorrect
location of the numbers on the dial (the numbers are in re-
verse order, i.e. counterclockwise, or the distance between
them is unequal); 4 points - the integrity of the clock is
lost, some of the numbers are missing or located outside
the circle; 3 points - the dial and the numbers are no lon-
ger connected to each other; 2 points - the patient makes
attempts to complete the task, but unsuccessfully; 1 point
- the patient makes no attempts to follow the instructions.
Data interpretation: a result of less than 9 points - the pres-
ence of pronounced memory impairment.

The Rancho Los Amigos Level of Cognitive Func-
tioning Scale [16] is a 10-point descriptive scale of cog-
nitive functioning used to assess cognitive and behavioral
functions in patients with TBI. It takes into account the pa-
tient’s state of consciousness and the level of assistance the
patient requires to perform cognitive and physical func-
tions. The study used mathematical statistical methods for
a variational series whose distribution does not differ from
the normal one with the calculation of generally accepted
indicators.

Research results and their discussion. Rehabilita-
tion of patients with TBI, prediction of clinical and social
consequences, secondary prevention of complications are
the competence of specialists of a multidisciplinary team:
neurosurgeons, neurologists, psychiatrists, psychologists,
traumatologists, intensive care physicians, general practi-
tioners, rehabilitation specialists and other clinicians [5].

Studies [7] have shown that among victims of TBI
of varying severity, about 30% of victims die at the pre-
hospital stage, and among hospitalized patients, 20-30%
die in the hospital, another 10-20% suffer from permanent
disability. Only 50-60% of patients who have undergone
inpatient treatment fully recover or minimal neurological
symptoms and disorders remain.
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In 63-75% of children who have suffered TBI, there
is a delay in physical and mental development [12].

Most patients with mild TBI recover without com-
plications. Approximately 3% experience a sudden dete-
rioration in their condition, which can potentially lead to
serious neurological dysfunctions if a decrease in mental
activity is not detected in time [13].

The results of treatment of patients with TBI are de-
termined by the timeliness of medical care at the prehos-
pital stage, as well as timely hospitalization in specialized
neurosurgical departments [11], and timely comprehensive
rehabilitation.

Rehabilitation as a system of measures aimed at re-
storing impaired cognitive functions and adapting patients
to further life and socialization is one of the important
points in the neurological clinic [6]. According to the au-
thors [ 14], rehabilitation is one of the main methods of ther-
apy in neurology. In the realities of Ukrainian medicine,
rehabilitation of neurological patients is underdeveloped.
In contrast, clinics in European countries focus on long-
term, effective rehabilitation in neurological departments
aimed at restoring motor, speech, and cognitive deficits. In
case of TBI, medical care should be provided based on the
provisions of evidence-based medicine, which have prov-
en effectiveness, namely, to ensure the maintenance of ad-
equate cerebral perfusion, normoventilation, and adequate
oxygenation. Prevention of hypoxemia, hypercapnia, arte-
rial hypotension, and intracranial hypertension reduces the
risk of death, helps prevent the development of secondary
complications, and significantly improves the results of
treatment and rehabilitation [8]. Other complications that
need to be prevented include hyperthermia, hyponatremia,
hyperglycemia, and fluid imbalance in the body [4].

The physical therapy program should be comprehen-
sive, individually selected taking into account the child’s
condition and capabilities. It should be constantly adjusted
depending on the dynamics of his condition, taking into
account physical capabilities at each stage of rehabilita-
tion.

The complex of physical exercises aimed at restoring
and compensating for functions is developed taking into
account combined injuries and includes various physical
therapy methods aimed at stimulating brain neuroplastici-
ty and optimizing cognitive processes. The use of a com-
plex of rehabilitation measures helps to improve the ability
to concentrate and maintain attention, develop short-term
and long-term memory, increase the level of spatial and
temporal orientation, as well as improve executive func-
tions, in particular planning, decision-making, action con-
trol and cognitive flexibility. Such effects ensure increased
efficiency of cognitive functioning and contribute to the
formation of stable compensatory mechanisms in patients.

A comprehensive approach to the rehabilitation of
children with the consequences of TBI involves a holis-
tic combination of physical, cognitive, psychoemotional
and social aspects of the rehabilitation process. As a result
of TBI, children often experience not only motor disor-
ders, but also a decrease in the level of attention, memory,
thinking, and speed of information processing, which sig-
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nificantly complicates the process of restoring motor and
everyday skills. That is why the rehabilitation program
should be interdisciplinary and based on the interaction of
a physical therapist, occupational therapist, psychologist,
speech therapist and a doctor of physical and rehabilitation
medicine.

Physical therapy in this category of patients is aimed
not only at restoring motor functions, coordination and bal-
ance, but also at stimulating cognitive processes through
motor activity. It has been proven that a purposeful com-
bination of motor and cognitive tasks during classes con-
tributes to the activation of neuroplastic mechanisms, the
improvement of interhemispheric connections and the for-
mation of new functional pathways in the brain.

It is advisable to use exercises that require the simul-
taneous involvement of motor and mental components,
for example: exercises for coordination with elements of
memory, spatial orientation, attention or action planning.
This approach not only increases the effectiveness of re-
storing motor skills, but also helps to improve cognitive
functions, which, in turn, has a positive effect on the level
of functional independence and the quality of life of the
child.

Example of a weekly rehabilitation program for chil-
dren with the consequences of TBI in a hospital setting
(with an emphasis on cognitive functions).

Day 1 - Assessment and adaptation stage. Purpose:
conducting a comprehensive assessment of the child’s
condition, forming an individual rehabilitation plan and
adapting the patient to the rehabilitation environment.

* Cognitive assessment: determination of the level of
attention, memory, executive functions (psychologist).

 Rehabilitation examination: assessment of muscle
strength, range of motion, coordination and balance (phys-
ical therapist).

* Psychosocial adaptation: conversation with the
child and parents to motivate them to participate in the re-
habilitation process.

* Physical activity: breathing and passive motor exer-
cises, gradual activation of motor skills.

* Cognitive therapy: game tasks to stimulate attention
and short-term memory.

Day 2 — Stimulation of attention and sensory integra-
tion. Goal: improvement of concentration, sensory percep-
tion and coordination of movements.

* Physical activity: exercises for coordination, bal-
ance, fine motor skills.

* Cognitive therapy: tasks for concentration, finding
and arranging objects, sensory games with different tex-
tures and colors.

* Play therapy: interactive exercises for the simulta-
neous development of motor and cognitive skills.

* Relaxation techniques: breathing exercises, music
therapy.

Day 3 — Development of speech and executive func-
tions. Goal: stimulation of speech activity, thinking and
planning of actions.

* Speech therapy: articulation exercises, vocabulary
expansion, exercises for the formation of oral expression.




* Cognitive therapy: exercises for planning a sequence
of actions, logical thinking and solving simple problems.

* Physical activity: light acrobic exercises and coordi-
nation exercises in walking.

* Play therapy: board and mobile games that stimulate
memory and attention.

Day 4 — Social skills and emotional regulation. Goal:
development of social interaction, emotional stability and
self-control.

* Psychological support: role-playing games, exercis-
es for recognizing emotions, self-control training.

» Cognitive therapy: associative and flexible logical
exercises.

* Physical activity: team games for coordination and
balance.

* Relaxation techniques: music therapy.

Day 5 — Memory and concentration. Goal: increasing
the efficiency of working and long-term memory, stimulat-
ing learning activities.

* Cognitive therapy: exercises for memorizing infor-
mation, restoring sequences, interactive games for memo-
ry and attention.

* Physical activity: exercises for fine motor skills and
coordination, combining motor and cognitive tasks.

* Play therapy: quests and tasks that combine motor
and cognitive elements.

Day 6 — Integrative rehabilitation. Goal: a compre-
hensive combination of physical therapy and cognitive re-
habilitation, stimulation of functional skills.

* Integrative exercises: performing motor tasks si-
multaneously with cognitive ones (step counting, memo-
rizing sequences).

* Group work: team games that stimulate social and
cognitive skills.
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* Relaxation techniques: progressive muscle relax-
ation, breathing exercises.

Given the principles of evidence-based medicine, the
practical activities of a physical therapist should be based
on the use of modern, validated methods for assessing the
functional state, cognitive abilities and behavioral charac-
teristics of patients. Regular testing and surveys allow for
an objective assessment of the dynamics of the rehabili-
tation process, determine the effectiveness of the applied
program and make timely adjustments to achieve optimal
recovery results.

In order to analyze the effectiveness of the imple-
mented comprehensive rehabilitation of children who
were involved in the study, testing was carried out at the
beginning of individual work and in the context of the
stages of rehabilitation.

To identify cognitive problems and assess cognitive
functions, the Montreal Cognitive Function Assessment
Scale was used, which covers indicators of attention,
memory, executive functions, language, visual-construc-
tive skills, abstract thinking and orientation. According
to the data obtained during the initial testing, 2-9 points
were scored in 2 children (20%); 10-19 points in 5 patients
(50%); 20-22 points in 3 study participants (30%). X+m—
15.3£2.04. At the end of the study, according to the results
of testing, in 6 children (60%) the indicator exceeded 26
points, which corresponds to the norm; in 2 patients (20%)
it was 20-25 points; in 2 children (20%) - 10—19 points.
The average value at the end of the study was 24.2+1.78,
which indicates a statistically significant improvement in
cognitive indicators compared to the initial data (p<0.001).
The dynamics of indicators is shown in Fig. 1
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M at the end of the study
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MoSa test score

patient serial number
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Fig. 1. Individual dynamics of cognitive function indicators according to the Montreal Assessment Scale.

In order to determine memory impairment and spa-
tial-constructive skills, the “Clock Drawing” test was
used. In the presence of cognitive impairments, memory
problems, the patient makes inaccuracies and errors. The
test result is evaluated on a 10-point scale. The data ob-
tained at the beginning of the study: 1 point - in one patient
(10%); 2 points - in 2 children (20%); 3 points - in 4 people
(40%); 4 points - in 2 children (20%) and 5 points - in 1

patient (10%). X+m— 3.04+0.36. At the end of the study, the
results showed the effectiveness of the multidisciplinary
team: one patient (10%) received 4, 5 and 6 points; in 5
children (50%) the result was 7 points; in one child (10%)
- 8 points, and in one (10%) - 9 points. The average value
of the indicator was 6.7+0.45. The results obtained indi-
cate a statistically significant improvement compared to
the initial data (p<0.001). The distribution of patients, ac-

Vol.1 Number 3-4 (3-4) 2025 15




cording to the result of the «Clock Drawing» test, % is

International Medical Herald

ISSN 3083-6336 (Online)

shown in Fig. 2
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Fig.2 Distribution of patients according to the results of the “Clock Drawing” test, %

For a comprehensive assessment of the behavioral
and cognitive functions of patients involved in the study,
the 10-level Rancho Los Amigos Scale was used. It takes
into account the level of assistance that a patient needs af-
ter TBI to perform cognitive and physical functions. Ac-
cording to the results obtained, one patient (10%) had level
3;90% had level 5. Repeated examination showed positive
dynamics in all children involved in the study. In particu-

lar, one patient (10%) had level 4, two children (20%) had
level 6, five (50%) had level 7, and two (20%) had level
8. The results obtained indicate a general improvement in
cognitive and behavioral indicators after the implementa-
tion of the physical therapy program. The distribution of
patients according to the test results according to the Ran-
cho Los Amigos Scale (%) is shown in Fig. 3.
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Fig. 3. Distribution of patients according to the Rancho LosAmigos Scale test results, %

Analysis of the results showed that for all studied in-
dicators of cognitive abilities, there is a statistically signif-
icant difference in the indicators obtained at the beginning
of the study and at the end of the implementation of a com-
prehensive rehabilitation program with the use of physical
therapy.

It should be noted that in the process of planning and
implementing a physical therapy program, it is necessary
to take into account the individual characteristics of the
patient, the level of preservation of cognitive functions,
emotional state, as well as motivation for classes. A sig-
nificant role in this context is played by psychological
readiness and active participation of parents or guardians,
since the effectiveness of recovery largely depends on the
systematic performance of exercises and the continuation
of therapeutic measures at home.
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Conclusions. Despite modern achievements in neu-
rosurgery and intensive care, TBI remains one of the lead-
ing causes of mortality and disability in the world. About
a third of patients die in the prehospital stage, and anoth-
er 20-30% in the hospital. Among those who survive, a
significant proportion of individuals suffer from persistent
impairments in work capacity and cognitive functioning.
Children are a particularly vulnerable group, among whom
63-75% experience a delay in physical, cognitive, and
mental development after TBI. Therefore, rehabilitation
measures should be initiated as early as possible, as soon
as the patient’s vital condition stabilizes.

The results of treatment of patients with TBI are de-
termined by the timeliness and quality of medical care,
starting from the prehospital stage, and the effectiveness
of comprehensive rehabilitation. Successful rehabilitation
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is based on the principles of evidence-based medicine,
in particular, maintaining adequate brain perfusion, nor-
moventilation, prevention of hypoxemia, hypercapnia, and
intracranial hypertension. At the same time, an important
component is secondary prevention of complications such
as hyperthermia, hyponatremia, hyperglycemia and im-
paired water-salt balance.

A comprehensive physical therapy program for chil-
dren with TBI should be individual, flexible and dynam-
ic, adapted to the functional state of the patient and the
dynamics of his recovery. Its structure includes elements
of physical activity, cognitive therapy, speech and social
and psychological interventions. The proposed weekly
program demonstrated effectiveness in restoring not only
motor but also cognitive functions of children, which was
confirmed by the results of standardized tests - the Mon-
treal Cognitive Assessment Scale, the Clock Drawing Test
and the Rancho Los Amigos Scale.

Analysis of the results obtained showed a statistically
significant improvement in cognitive indicators after the
implementation of the program. In particular, the average
score on the Montreal Scale increased from 15.3£2.04 to
24.241.78 points (p<0.001), indicating a significant in-
crease in the level of attention, memory and executive func-
tions. According to the «Clock Drawing» test, the average
score increased from 3.0+0.36 to 6.7+0.45 (p<0.001), and
the dynamics on the Rancho Los Amigos scale reflected an
improvement in adaptive and behavioral capabilities. This
proves that systemic rehabilitation with the use of physi-
cal therapy aids contributes to the activation of neuroplas-
tic mechanisms, optimization of cognitive processes and
the formation of compensatory strategies in children after
TBI. It is important to emphasize that the effectiveness of
the rehabilitation process depends not only on the meth-
ods, but also on the active participation of the family, pa-
tient motivation, psycho-emotional support and continuity
of classes. It is the interaction of the child, parents and the
multidisciplinary team that creates the conditions for the
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maximum restoration of functional independence, social
adaptation and improvement of the quality of life.

Thus, the results of the study confirm the feasibility of
using a comprehensive, interdisciplinary approach in the
physical rehabilitation of children with the consequences
of traumatic brain injury. Such a strategy allows not only
to restore impaired motor functions, but also to significant-
ly improve cognitive, speech and behavioral capabilities,
which is of great importance for the further development,
education and social integration of the child.

The prospects for further scientific research include
an expanded study of the effectiveness of the developed
physical therapy program in restoring motor functions in
children with the consequences of traumatic brain inju-
ry. In particular, it is advisable to analyze the dynamics
of improving motor skills, coordination abilities, muscle
strength and endurance under the influence of a compre-
hensive rehabilitation intervention.
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Pe3iome. [IpoananizoBaHo eQeKTUBHICTh iHAWBIAyambHOI MporpamMu (i3udHOI Teparii y AiTeil 3 HaCIiIKaMH Ye-
penHo-Mo3k0Boi TpaBmu (UMT). 3a manmmu crarnctuku, aume 50-60 % marieHTiB Micis CTaniOHAPHOTO JIIKYBaHHS
TIOBHICTIO BiTHOBIIOIOTHCS 200 MarOTh MiHIMaJbHI HEBPOJIOTIYHI MOpymHIeHHS. Y 63—75 % niteit, siki nepenecan UMT,
CTIOCTEpIiraeThCs 3aTpuMKa (pi3MIHOTO Ta IICuXigHOTO po3BUTKY. Jlerka UMT, sk mpaBuito, MuHae 0€3 yCKIIaIHeHb, IIPOTE
pnOan3HO y 3 % BHNaIKiB MOXKIIMBE PANTOBE MOTIPIICHHS CTaHy, 10 MOTPeOy€e CBOEYACHOTO BUSBICHHS JUIs 3a1100iraH-
HS PO3BUTKY CEPHO3HUX HEBPOIOTIUYHUX TUCHYHKIIIH.

Meta gocaigKeHHsI: TIpOAaHATI3yBaTH JAWHAMIKY IMOKA3HUKIB KOTHITHBHHX (DYHKINH y HiTEH micis mepeHeceHoi
UMT Ha cTamioHapHOTO eTary peadimiTarii.

Marepianu ta Meronu aociaimkeHnsi. JlocmimkeHHs nposeaeHo Ha 0a3i MeaudHoro (hakynsreTy BommHCBKOTO
HaIfioHanbpHOTO yHiBepcuTety iMeHi Jleci Yikpainku ta KII «BonmuHcbke obnacHe TepuTopianbHe MeandHe 00’ €THAHHS
3aXUCTy MAaTePHHCTBA 1 JUTHHCTBAY. Y MOCIIIKEHHI B3sUTH ydacTh 10 miteit Bikom 8—17 pokis, ki mepenecan YMT. Vei
TIAI[IEHTH Ta iXHi OaThKU OyaM O3HAOMIICHI 3 YMOBaMH JOCITIDKEHHS W Hajannu iHPOPMOBaHY 3Tofy Ha ydacTb. [Ipo-
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BEJICHO aHaJIi3 icTOpiil XBOp0O, COMAaTUYHE Ta HEBPOJIOTIYHE 00CTe:)KeHHs. KoMIUIekcHa peadiiTallist i3 3aCTOCYBaHHIM
3aco0iB (i3UUHOI Teparii 31iHCHIOBaIACS Y CTAIlIOHAPHUX YMOBAX Ha IiJI'0OCTPOMY €Tarll BiAHOBICHHS. J{y1s OIliHIOBaHHS
e(peKTUBHOCTI BUKOPHCTOBYBaJIM MOHpeanbchKy HiKaiy KorHituBHOI oiinku (MoCA), Tect «MantoBaHHs TOTMHHUKA»
ta [llkamy Panuo Jloc-Amiroc.

Pe3ysnbraTu. AHami3z oTpUMaHUX pe3yNbTaTiB [MOKAa3aB CTAaTUCTUYHO 3HAUYIIE MOKPAICHHS! KOTHITUBHUX (yHKIIIH
y TAII€HTIB MICJIsI KOMIUIEKCHOT IIporpamMy Tepamii Ta peabinitarii, 30kpeMa, y cdepax mam’siTi, yBarid Ta BAKOHaBUUX
GyHKIiH. 3a pe3ynbraTaMu OLiHIOBAHHS KOTHITUBHHUX (QyHKIIH 32 MoHpeanbchkoro mkainoto (MoCA) cepenHe 3HaYeH-
Hsl HAlPUKIHII JOCTIKeHHS ckiano 24,2+1,78, mo miaTrBepaKye CTaTUCTHYHO 3HavyIe mokparieHus (p<0,001). Tecr
«MaJtoBaHHS TOAMHHHKa) 1TOKa3aB cepeaHiil 6an 6,7+0,45 i3 CyTTeBUM MPOrpecoM, NOPIBHSHO 3 MOYATKOBHUMH MOKa3-
Hukamu (p<0,001). KomriiekcHa oliHKa KOrHITHBHO-TIOBEIIHKOBHUX (DYHKIIIH 3a mikanoto Pando Jloc-Awmiroc 3acBigunia
TOKPAIIEHHS Y BCIX Nalli€HTIB.

BucnoBku. He3paxkatoun Ha cyyacHi TOCATHEHHs HeHpoXipyprii Ta inTeHcnBHOI Tepanii, YUMT 3anumaerses oaHi-
€10 3 NIPOBITHUX MTPUYMH CMEPTHOCTI Ta 1HBAJIIU3aMii y CBiTi. BIM3bKO TPETHHN MaIi€eHTIB MOMHUPAIOTh Ha JIOTOCITITANb-
HOMY erarti, a me 20-30 % — y cramioHapi.

VYenimHa peabiniTalist IpyHTYEThCSI Ha TPUHIUIIAX A0Ka30BOi MEAMIIMHH, 30KpeMa I ITPUMaHHI aJIeKBaTHOI rep-
(y3ii MO3KY, HOPMOBEHTWIIAILIIT, MPOQIIAKTUII TiITOKCEeMil, TiepKanHii Ta BHyTpilIHbOYEPEIHiH rineprensii. BoxHnouac
Ba)XJIMBOIO CKJIaJIOBOIO € BTOPHHHA NMPOQIIAKTHKA YCKIaHEHb, TAKUX SIK TilEepTepMisi, TOHATPIEMIs, TiepIIIiKeMis Ta
TIOPYILICHHS] BOJHO-COJILOBOTO OallaHCy.

Kommnniexcra mporpama ¢isianoi Tepanii y xireii 3 nacmigkamu UMT mosunmna OyTr iHAMBIAYaNbHOIO, MHYYKOO
Ta IMHAMIYHOIO, aalTOBAHOKO 0 (YHKIIOHATEHOTO CTAaHy MAIli€HTA Ta JMHAMIKH HOro BimgHOBIeHHS. Ii cTpykTypa
BKJIIOYA€ eJIeMEHTH (i3MYHOT aKTHBHOCTI, KOTHITUBHOT Tepartii, MOBIICHHEBHX 1 COL[IAJIbHO-TICHXOJIOTTYHUX IHTEPBEHIIIH.
3anpornoHoBaHa TH)KHEBA Mporpama MpojeMOHCTpyBaja e()EeKTUBHICT y BIJIHOBJICHHI HE JIMIIE PyXOBHX, ajie W KOTHi-
TUBHUX (PyHKIIN AiTEH, O MiATBEPIKEHO pe3y/bTaTaMH CTaHapTU30BaHUX TeCTiB — MOHpPEaIbChKOI MIKAIM OI[IHKA
KOTHITUBHUX (QYHKIIH, TecTy «MaintoBanHs ronuHHnka» ta [llkanm Panvo Jloc Amiroc.

JlocnipKeHHS i ITBEPAMIIO BaXKIIMBICTh KOMIUIEKCHOTO MiZIXOMy B peadumiTanii aitel 3 Hacaiakamu UMT, 1o BKITIO-
yae (i3UYHy Teparlito K OCHOBHHI KOMIIOHCHT BiTHOBJICHHS KOTHITUBHHUX (DYHKITiil.

KarouoBi ciioBa: ¢i3nunHa Teparris, 4epenHO-MO3KOBa TpaBMa, KOTHITHBHI TIOpyuieHHs, peadinitauis, MoCA, Tect
MaJIIOBaHHS TOIMHHUKA.

CratTs Haxgidinuia B penakniro 07.11.2025 p.
Crarta npuitasaTta 1o sunanus 20.12.2025 p.
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Abstract. Lower limb amputation is one of the most serious injuries, accompanied by significant changes in the
anatomy, function, psychological state and social adaptation of a person. In the case of transtibial amputation (amputation
at the level of the lower leg), the knee joint is preserved, which makes it possible to achieve a more natural gait and reduce
energy expenditure during movement. With the beginning of a full-scale war in Ukraine, the number of servicemen who
have undergone limb amputations has reached unprecedented proportions. According to estimates of 2023, at least 20,000
people in Ukraine, mostly military personnel, have suffered one or more amputations, while other sources cite a range
from 20,000 to 50,000 Ukrainian military personnel who lost limbs as a result of hostilities

The rationale for the study is that modern prosthetics methods, including bionic ones, require a high level of patient
preparation: in terms of stump condition, muscle strength, tissue trophism, psychoemotional readiness, and balance skills.
In the military context, additional complications are added to this: multiple injuries, tissue defects, post-traumatic syn-
dromes, and the need for rapid rehabilitation to return to active life or service.

The goal is to analyze modern methods of preparing a stump for prosthetics at the transtibial level in the long-term
rehabilitation period, taking into account mine-explosive injuries of military personnel in Ukraine, and to improve reha-
bilitation interventions by physical therapists.

The objectives of the study were:

1. To describe the anatomical and functional requirements for a stump in military patients.

2. To analyze the stages of long-term rehabilitation with an emphasis on preparation for prosthetics.

To provide evidence-based and practical recommendations for physical therapists when working with military per-
sonnel who have lost limbs.

The duration of long-term rehabilitation depends on the severity of the traumatic injury and is on average 6—12
months, with complex mine and explosive injuries it can exceed 18 months.

Conclusion.

1. Preparation of a stump for prosthetics at the transtibial level in military personnel is a complex process that re-
quires a systematic, staged and multidisciplinary approach.

2. The main conditions for successful restoration of functional capacity are timely control of postoperative pain,
prevention of contractures, adequate formation of the shape and volume of the stump, as well as gradual restoration of
muscle strength and tissue tolerance to load.

3. The use of compression therapy, sensory desensitization, specialized physical exercises to strengthen muscles and
balance training helps optimize the process of preparation for prosthetics.

4. The patient's psycho-emotional state has a significant impact on the results of rehabilitation, therefore it is import-
ant to involve a psychologist at all stages of the rehabilitation process.

5. Effective coordination of actions of specialists of different profiles, adherence to the principles of evidence-based
medicine and individualization of therapeutic programs ensure the maximum possible restoration of functional indepen-
dence and social adaptation of military personnel after amputation of the lower extremities.

Keywords: transtibial amputation, lower limb, formation of a lower limb stump, mine-blast injury, servicemen with
lower limb amputations, long-term rehabilitation period.

Introduction. Lower limb amputation is one of the  inthe anatomy, function, psychological state and social ad-
most serious injuries, accompanied by significant changes  aptation of a person. In the case of transtibial amputation
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(amputation at the level of the lower leg), the knee joint
is preserved, which makes it possible to achieve a more
natural gait and reduce energy expenditure during move-
ment. At the same time, the success of prosthetics depends
not only on the quality of the manufactured prosthesis, but
also on the correct preparation of the stump and long-term
rehabilitation. With the beginning of a full-scale war in
Ukraine, the number of military personnel who have un-
dergone limb amputations has reached unprecedented pro-
portions. According to estimates in 2023, at least 20,000
people, mostly military personnel, have suffered one or
more amputations in Ukraine [1], while other sources give
a range from 20,000 to 50,000 Ukrainian military person-
nel who have lost limbs as a result of hostilities [2, 3]. The
Ministry of Veterans Affairs of Ukraine confirms a signif-
icant increase in the number of amputations among mili-
tary personnel since 2022, although the exact data remains
confidential for security reasons [4].

At the same time, according to the Ministry of Social
Policy, in 2025, about 37,000 Ukrainians (the vast majori-
ty of whom are combat veterans) received almost 130,000
rehabilitation devices, including prostheses, orthoses, and
assistive devices [5, 6].

Such a scale of losses creates an unprecedented de-
mand for the development of a national system of prosthet-
ics and rehabilitation, especially at the level of the lower
extremities. This creates a large-scale challenge for the
physical therapy and rehabilitation system of Ukraine - it
is necessary not only to provide acute treatment, but also
to organize long-term preparation of the stump, adaptation
to prostheses, and effective social reintegration of military
personnel returning to service or civilian life after serious
combat injuries.

The rationale for the research is that modern meth-
ods of prosthetics, including bionic ones, require a high
level of patient preparation: in terms of the condition of the
stump, muscle strength, tissue trophism, psychoemotional
readiness, and balance skills. In the military context, ad-
ditional complications are added to this: multiple injuries,
tissue defects, post-traumatic syndromes, the need for rap-
id rehabilitation in order to return to active life or service.
The aim is to analyze modern methods of preparing the
stump for prosthetics at the transtibial level in the long-
term rehabilitation period, taking into account mine-ex-
plosive injuries of the military in Ukraine, and to improve
rehabilitation interventions by physical therapists.

The objectives of the study were:

1. To describe the anatomical and functional require-
ments for a stump in military patients.

2. To analyze the stages of long-term rehabilitation
with an emphasis on preparation for prosthetics.

3. Provide evidence-based and practical recommen-
dations for physical therapists when working with military
personnel who have lost limbs.

1. Anatomical and functional requirements for a
military patient's stump

The shape of the stump should ensure uniform pres-
sure distribution while wearing the prosthesis, prevent lo-
cal overload and traumatization of the skin. The optimal

ISSN 3083-6336 (Online)

shape is a conical or smoothly cylindrical shape without
sharp scar formations and bone protrusions, which in-
creases the stability and comfort of the prosthesis [7].

After mine-explosive injuries, military personnel of-
ten have complex defects of soft tissues and bone struc-
tures, which complicates the formation of a full-fledged
stump, which is due to the nature of the injury. In such
cases, reconstructive and plastic interventions and staged
surgical treatment are necessary to create a functionally
suitable stump.

In the early stages of rehabilitation, the key are edema
control, prevention of contractures (especially in the knee
joint), and proper care of the postoperative wound. The use
of compression stockings or elastic bandaging and gradual
mobilization are standards of modern rehabilitation [8].

2. To analyze the stages of long-term rehabilitation
with an emphasis on preparation for prosthetics.

Rehabilitation after transtibial amputation in military
personnel is a multi-stage process that includes medical,
physical and psychosocial components.

Early postoperative stage (0—6 weeks).

This very first stage after amputation is critical and
focuses on pain control, prevention of complications,
wound healing and formation of the foundation for further
rehabilitation. The duration of the period is approximately
4—6 weeks, the main task of which is to control edema and
form a stump.

Reducing postoperative edema and forming a cy-
lindrical or conical stump shape is necessary for future
prosthetics. Compression therapy is used for this. This can
be elastic bandaging according to a special scheme (with
greater pressure on the distal part) or the use of silicone
stockings (liners). Compression is applied almost 24 hours
a day, removed only for hygiene and exercise. Stump care
also includes gentle care of the seams and skin in accor-
dance with medical recommendations.

The next task is to prevent contractures and maintain
the amplitude of movements in the joints. At this stage,
there is a high risk of developing flexion contracture of
the knee and hip joints, especially with amputation be-
low the knee. To prevent this, the limb is positioned with
prevention of flexion. The patient is prohibited from sit-
ting with the knee or hip joints bent for a long time, and
from placing pillows under the stump when lying on his
back. It is recommended to lie on his stomach (if possible
and not painful) for 20-30 minutes several times a day to
stretch the stump flexors. Passive and active exercises are
performed in all accessible joints of the healthy limb and
upper body.

Maintaining muscle strength (Isometric training) is
one of the important tasks. To maintain muscle strength
and activate neuromuscular connections, isometric muscle
contractions are performed. These exercises are performed
without visible movement in the joint, which is safe for the
postoperative wound. The main focus is on the thigh and
gluteal muscles, which are key for controlling the pros-
thesis.

The patient should consciously tense, for example,
the quadriceps or gluteal muscles for 5—7 seconds. Recom-

Vol.1 Number 3-4 (3-4) 2025 21



International Medical Herald

mended frequency: 3-5 sets of 10 repetitions, 2—3 times a
day. Exercises include tightening the buttocks (squeezing)
and holding the stump in an extended position (lying on
the stomach).

Examples of isometric exercises:

Gluteal squeeze: Tightening both buttocks while ly-
ing on your back.

Isometric quadriceps tension: Tightening the front of
the thigh.

Isometric stump extension: Trying to press the back
of the stump into the bed.

Special attention is paid to breathing exercises and
sensory adaptation.

An important component is breathing exercises to
improve lung ventilation and prevent postoperative com-
plications (e.g., pneumonia, atelectasis). Initial exercises
for sensory adaptation of the stump (desensitization) are
also performed, which may include light touching or strok-
ing of the stump (if the condition of the sutures allows)
to prepare the nerve endings for contact with the sleeve.
This is the beginning of the fight against phantom pain and
increased sensitivity of the stump.

The goal of this stage: to minimize swelling, pre-
vent the development of dangerous contractures, maintain
a baseline level of muscle strength, and ensure smooth
wound healing, preparing the patient for the next, more
intensive stage of physical therapy.

The main tasks are pain control, prevention of com-
plications, and formation of the correct shape of the stump.

Duration: approximately 4—6 weeks.

Methods: compression therapy (elastic bandages or
silicone stockings), limb position to prevent flexion con-
tracture of the knee joint, breathing exercises, isometric
contractions of the thigh and gluteal muscles (3-5 sets of
10 repetitions, 23 times a day).

Goal: to reduce swelling, prevent contractures, main-
tain muscle strength, and begin sensory adaptation of the
stump.

The intermediate stage (6—12 weeks) begins after
the wound has stabilized and the swelling has decreased,
and includes intensive muscle training and the formation
of the stump’s tolerance to load.

Duration: 1.5-2 months.

Exercises: active movements in the hip (flexion, ex-
tension, adduction, abduction, rotational movements) and
knee joints (flexion, extension) using a fitness elastic band,
balance exercises (standing on the supporting limb with
support for the first 3 days, then holding the ball), training
in an upright position, body weight transfer.

Desensitization is a technique for gradually reducing
pain in the stump and increasing the stump’s tolerance to
touch. It is performed after the wound has healed, when
the compression bandage is removed, 2-3 times a day. It
starts with rubbing the scar with soft cotton balls and grad-
ually changes the structure to a harder one — paper towel,
terry towel, while the procedure should not cause pain, and
it is necessary to move on to the next stage when the scar
becomes tolerant to sensations [9, 10, 11].

Frequency: 5-6 days a week for up to 2 hours of
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classes before and after lunch.

Goal: forming a stable supporting surface of the
stump, restoring coordination and preparing for fitting the
primary prosthesis.

Preparatory stage for prosthetics (3—6 months af-
ter amputation), this stage of rehabilitation is critically
important for creating optimal conditions for further pros-
thetics and learning to walk. It covers three main areas:
stump formation, intensive muscle strengthening and
preparation for loads.

Formation of a stable stump volume and scar care.
Primary attention is paid to reducing swelling and forming
a cylindrical or conical shape of the stump, which is nec-
essary for the correct fit of the prosthesis sleeve. Regular
compression is key: elastic bandaging according to an indi-
vidual scheme (with greater pressure on the distal part) or
special compression covers (liners) are used. This prevents
fluid accumulation and helps reduce the volume. Skin care
includes desensitizing massage of the stump to reduce its
sensitivity to touch and pressure, which is important for
contact with the sleeve. Scar correction is performed using
intensive, deep massage (transverse and longitudinal rub-
bing) to prevent adhesions and increase clasticity. Addi-
tionally, silicone tapes or patches are applied to the mature
scar to smooth it. In case of persistent problems, surgical
corrections may be necessary [12].

Intensive strength and balance training. The main task
is to restore and strengthen the muscle strength necessary
to control the prosthesis and stabilize the body. This in-
cludes more intensive strength training of key groups. For
the lower limb, the emphasis is on the quadriceps (if the
knee joint is preserved) and the gluteal muscles (gluteus
maximus and gluteus medius), which are responsible for
stabilizing the pelvis during the support phase. Exercises
for the buttock are performed, such as Glute Bridge, lateral
abduction of the stump, and isometric tension of the stump
muscles. Strengthening the spinal stabilizers (core mus-
cles) with planks and rotational stability exercises is es-
sential as the body's center of gravity shifts. Balance train-
ing on unstable surfaces (balance cushions, mats) for the
healthy leg and coordination exercises to improve overall
body control and prepare for walking are also performed.

Examples of exercises for strength and balance.

Bridge: Lying on the back, lift the pelvis with sup-
port on the good leg and shoulders, squeezing the buttocks
hard.

Hip abduction: Lying on the good side, lift the stump
up to train the gluteus medius muscle (a key pelvic stabi-
lizer).

Plank: Hold the position on the forearms and toes (or
knees) to strengthen the core muscles.

Single-leg balance: Stand on the good limb, making
the task more difficult by closing the eyes or standing on
a soft surface.

Preparation for loads with a temporary prosthesis, this
stage is transitional. The patient is taught verticalization
(safe standing and sitting), transitions between objects (for
example, from a chair to a bed), and elements of gait using
crutches or stilts. The main focus is on training in correct
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weight transfer and preparing the patient to accept load
on the stump. Initially, a training (training) sleeve can be
used to increase the stump's tolerance to pressure. Protec-
tive reactions (how to fall and get up safely) are practiced.
The physical therapist models the movement patterns that
will be performed with the prosthesis to form the correct
neuromuscular memory [13, 14].

The final assessment of the patient's readiness to
start permanent prosthetics includes the following crite-
ria: complete wound healing, absence of infections, stable
stump volume (confirmed by measurements) and minimal
pain. In addition, the patient's motivation and his ability to
independently perform the care and exercise program are
important. Only after achieving all these indicators can the
stage of permanent prosthetics be successfully moved on.
At this stage, the selection and individual manufacture of
a temporary prosthesis is carried out, and gradual getting
used to wearing it is carried out.

Methods: training in standing up, sitting, moving
with parallel bars, walking with partial and full load on the
temporary prosthesis.

Exercises: exercises to strengthen the muscles of the
hip girdle, control the center of mass, teach a step without
compensatory movements.

Frequency: daily classes for 60-90 minutes under the
supervision of a physical therapist.

Goal: adaptation of the stump to the prosthesis, res-
toration of symmetry of gait, prevention of secondary de-
formations.

In the process of our work, practical recommenda-
tions were formed for physical therapists when working
with amputees who received mine-explosive trauma to the
lower extremities.

Physical therapy after transtibial amputation is aimed
at reducing postoperative complications, preparing for
prosthetics and restoring the functional independence of
the serviceman.

In the early postoperative period, the priority is to
control pain and swelling, prevent contractures and form
the correct posture of the limb. Light extension in the knee
joint, elastic bandaging or silicone sleeves, early activa-
tion, breathing exercises and pain control are recommend-
ed.

The formation and care of the stump includes mas-
sage to improve blood circulation, gradual compression,
hygienic care and sensory desensitization to reduce hy-
persensitivity. This provides optimal conditions for future
prosthetics.

At the stage of preparation for prosthetics, the main
attention is paid to strengthening the quadriceps, gluteal
and abdominal muscles, training in balance, coordination
and correct posture to prevent secondary deformities.

It is important to take into account the psychologi-
cal aspect of rehabilitation. The support of a psychologist,
participation in support groups and work with an occupa-
tional therapist contribute to adaptation to changes and
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restoration of motivation.

After prosthetics, it is necessary to conduct gait train-
ing, endurance control and prevention of overload of the
healthy limb, as well as regularly check the condition of
the stump skin and the conformity of the prosthesis.

The duration of long-term rehabilitation depends on
the severity of the traumatic injury and is on average 6—12
months, and in case of complex mine-explosive injuries it
can exceed 18 months.

A comprehensive, evidence-based approach ensures
effective rehabilitation, the return of the serviceman to ac-
tive life and improvement of the quality of his functional
adaptation.

Conclusion.

1. Preparation of the stump for prosthetics at the tran-
stibial level in military personnel is a complex process
that requires a systematic, staged and multidisciplinary
approach.

2. The main conditions for successful restoration of
functional capacity are timely control of postoperative
pain, prevention of contractures, adequate formation of
the shape and volume of the stump, as well as the gradual
restoration of muscle strength and tissue tolerance to load.

3. The use of compression therapy, sensory desensi-
tization, specialized physical exercises to strengthen mus-
cles and balance training helps optimize the process of
preparation for prosthetics.

4. The psychoemotional state of the patient has a sig-
nificant impact on the results of rehabilitation, therefore it
is important to involve a psychologist at all stages of the
rehabilitation process.

5. Effective coordination of actions of specialists
of various profiles, adherence to the principles of evi-
dence-based medicine, and individualization of therapeu-
tic programs ensure the maximum possible restoration of
functional independence and social adaptation of military
personnel after amputation of the lower extremities.

Prospects for further research. Develop and im-
prove methods of working with lower limb stumps to pre-
pare for prosthetics.

Conflict of interest. The authors declare that they
have no conflict of interest in relation to this study, includ-
ing financial, personal, authorship, or any other conflict
that could affect the research and its results presented in
this article.

Financing. The study was conducted without finan-
cial support.

Author contributions: R.R. Lukachyshyn a) con-
ception and design; c) provision of materials for the study;
d) collection and synthesis of data; e) analysis and inter-
pretation of results; M.V. Zelinska f) writing of the manu-
script; [.LK. Churpiy b) administrative support; Y.V. Ivasiv
g) editing of the manuscript.

All authors have read and agreed with the published
version of the manuscript.

Vol.1 Number 3-4 (3-4) 2025 23



References:

Rubryka. (2023). Over 20,000 Ukrainians have un-
dergone at least one amputation since the beginning
of Russia's full-scale war -Ukrainian Solutions Media

International Medical Herald

ISSN 3083-6336 (Online)

siia patsiientiv pislia amputatsii. URL: https://moz.
gov.ua/uk/reabilitaciya-paciyentiv-pislya-amputaciy-
i7utm_source=chatgpt.com

Stanislav Pohorilov.Scale Of Amputations In Ukraine 9. ProtezHub. (2023).Yak pidhotuvaty kuksu do prote-
Reaches Wwi Level — Ws;j.(2023). Ukrainska Prav- zuvannia?

da (Scale of amputation in Ukraine reaches WWI 10. Choo YJ, Kim YK, Seo Y, Kim H, & Hwang JH.
level — WSJ,URL:https://www.pravda.com.ua/eng/ (2022). Amputation stump management: A narrative
news/2023/08/01/7413800/) review. Annals of Rehabilitation Medicine, 46(3),
Lauren Baillie, Ena Dion, Philippe Leroux-Martin, 153-165. https://doi.org/10.5535/arm.22014

Ian Platz, William B. Taylor, and Calin Trenkov-Wer- 11. Bezradnii VV. (2025). Zastosuvannia metodiv fi-
muth.(2024). The Future of the Security Sector in zychnoi terapii v reabilitatsii pislia amputatsii nyzh-
Ukraine, US Institute of Peace. noi kintsivky. Pratsi NTUU «KPI im. I. Sikorskoho».
Interfax-Ukraine.(2025). Blyzko 37 tys. ukraintsiv u https://ela.kpi.ua/items/77baScbe-a6ef-44b3-b582-
2025t otrymaly maizhe 130 tys. zasobiv reabilitatsi— 4e37aa4{8b42

Minsotspolityky- Interfaks-Ukraine 12. Humanity & Inclusion. (2024). Rannia reabilitatsiia
Ministerstvo sotsialnoi polityky, simi ta yednosti patsiientiv pislia amputatsii. Metodychnyi klinichnyi
Ukrainy.(2025). U 2025 rotsi vzhe vydano ponad 90 posibnyk.https://www.hi.org/sn_uploads/Humani-
tysiach zasobiv reabilitatsii na sumu bilsh yak 1 miliard ty-Inclusion-Clinical-Handbook-Ukraine-FINAL _
hryven— Minsotspolityky, URL: https://www.msp. March2024.pdf
gov.ua/press-center/news/u-2025-rotsi-vzhe-vydano- 13. Stelmakh, H. O., Bakaliuk, T. H., Makarchuk, N.R., &
ponad-90-tysyach-zasobiv-reabilitatsiyi-na-sumu- Ptashnik, A. B. (2024). Trenuvannia balansu pid chas
bilsh-yak-1-milyard-hryven?utm_source=chatgpt. protezuvannia nyzhnoi kintsivky. Zdobutky klinich-
com noi i eksperymentalnoi medytsyny, (2), 122-127.
Ministerstvo u spravakh veteraniv Ukrainy. (2025). https://doi.org/10.11603/1811-2471.2024.v.i2.14729
Analitychna informatsiia za danymy Ministerstva u 14. Zade, R., Shende, G., Gaidhane, P., & Desh-

spravakh veteraniv Ukrainy URL:https://data.mva.
gov.ua/?utm_source=chatgpt.com

ReliefWeb. (2024).Wounded by war, Ukrainians liv-
ing with amputations find new purpose — prosthetists,
advocates.

Ministerstvo okhorony zdorovia. (2024). Reabilitat-

pande, S. (2021). Pre-prosthetic rehabilita-
tion in post-operative transtibial amputation pa-
tient: A case report. Journal of Pharmaceuti-
cal Research International, 33(43B), 134-139.
https://doi.org/10.9734/jpri/2021/v33i43B32502

YIK 616.314.16+616.314-77+616-036.82

HIATOTOBKA KYKCH 10 INTPOTE3YBAHHS HA TPAHCTIBIAJIBHOMY PIBHI B
JIOBI'OTPUBAJIOMY NEPIOAI PEABLJIITALIL

P. P. Jlykaunmmnu®, 1. K. Uypmiit, M. B. 3eninceka, 1O. B. IBacis

leano-Dpanxiscoruil HayioHANLHUL MeOUUHUL YHIgepcumem, kageopa gizuunoi mepanii ma epeomepanii,
M. leano-@pankiscvk, Ykpaina

ORCID ID: 0009-0003-7552-5311, e-mail: Lukachyshyn Rom@jifnmu.edu.ua

ORCID ID: 0000-0003-1735-9418, e-mail: ch.igor.ifl@gmail.com

ORCID ID: 0009-0008-8623-4743, e-mail: mzelinska@ifnmu.edu.ua

ORCID ID: 0009-0008-1987-0109, e-mail: ivasiv_yu@ifnmu.edu.ua

*Kopecnonoyroui aemopu: P.P. Jlykauuwun, e-mail: Lukachyshyn Rom@ifnmu.edu.ua

Pe3rome. AmmyTariisi HWKHBOT KiHIIIBKM — OJIHA 3 HalCEpHO3HILIMX TPABM, L0 CYPOBOKYETHCS CyTTEBUMH 3Mi-
HaMH B aHaTOMii, ()yHKIIii, ICHXOJIOTIYHOMY CTaHi Ta COLiaNbHIN ajanTamii JroAUHU. Y BUIAKy TpaHCTIOlaIbHOT aMimy-
tauii (amnyTaiii Ha piBHI TOMUIKK) 30epiraeThcs KOJMIHHUI CyII100, 1110 Aa€ MOXKIIMBICTh AOCSTTH O1IbII IPUPOIHOT XOAM
Ta 3MEHIIUTH EHePreTUYHI BUTPATH IiJ1 4ac pyxy. 3 M0YaTKOM MIOBHOMACIITA0HOT BiliHH B YKpaiHi KUIbKICTh BIHCHKOBOC-
JIyKOOBIIB, SIKI 3a3HAJIN aMITyTalii KIHI[IBOK, JOcsIa Oe3npeneieHTHIX MaciTadiB. 3a ouinkamu 2023 poky, B Ykpaini
nroHaimMente 20 000 ocid, mepeBaXkHO BIHCHKOBHUX, IEPSHECIIH OJIHY UM KiJIbKA aMITyTallii, TO/I sSIK 1HIII [HKepesia HaBo-
11Tk iarmazod Big 20 000 1o S0 000 ykpalHChKHX BICHKOBHX, sSIKI BTPATHJIN KiHIIIBKH BHACIIIOK OOWOBHX Jil.
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OOrpyHTYBaHHS JOCJTiIAKeHHS TTOJISTAa€E B TOMY, IIIO CYyYacHI METOAN MPOTE3yBaHH:, BKIIOYHO 3 OI0HIYHUMHU, BU-
MAararoTh BHCOKOTO PiBHS IiATOTOBKH IMAIIEHTA: 3 TOUYKU 30py CTaHy KYKCH, M 5I30BO1 CHJIH, TPO(iKM TKAaHUH, ICHXOEMO-
LiHOT TOTOBHOCTI, 6aJaHCHUX HABHYOK. Y BIHCHKOBOMY KOHTEKCTI JI0 LIOTO MPUETHYIOTHCS JOAATKOBI YCKIaTHCHHS:
MHOXHWHHI TpaBMH, Ae(EKTH TKAHWH, TOCTTPAaBMaTHYHI CUHIPOMH, HEOOX1HICTh IBUKOT peadiiTarlii 33,1151 TOBepHEH-
HS 10 aKTUBHOTO JKUATTS 200 CITyKOu.

Meta mpoaHasizyBaTH Cy49acHi METOIM MMIATOTOBKHM KyKCH JO MPOTE3yBaHHS HA TPAHCTIOIaMbHOMY piBHI B JIOB-
TOTPUBAJIOMY TIepioai peabimiTarii, 3 ypaxyBaHHSIM MiHHO-BHOYXOBHX TPaBM BIiIICHKOBHX B YKpaiHi, Ta YIOCKOHAJIUTH
peaOumiTariiiHi BTpy4anHs (i3HUIHUX TEpPaIreBTiB.

Jlns mocATHEHHS METH TOCIiIKeHHS Oy MOCTABJICHI TaKi 3aBAAHHS:

Omnucaru aHaTOMO-(PyHKITIOHAIBbHI BUMOTH J0 KYKCH Y BiICHKOBHUX HAIli€HTIB.

[IpoanamnizyBaTu eTanu JOBroTpUBaioi peadimiTariii 3 aKIIeHTOM Ha MiATOTOBKY 0 MPOTE3yBaHHS.

Hanaru moka3oBi Ta MpakTUYHI peKOMEHIAIi 11 Gi3MIHUX TepamneBTiB MPU PoOOTi 3 BIHCHKOBUMHU SIKi BTPATHIIH
KIHI{IBKH.

TpuBasnicTs JOBroTpuBanoi peadimiTamii 3a1eKUTh BiJ THKKOCTI TPABMATHYHOTO YIIKOKEHHS 1 B CEpEIHROMY CTa-
HOBHTB 6—12 MicCAIIiB, IPH CKIIAHUX MIHHO-BHOYXOBHX ITIOPAaHCHHAX MOXKE IIEPEBHUITYBATH |8 MicAIIiB.

BuchHoBok.

1. ITinroToBKa KyKCH 0 MPOTE3yBaHH: Ha TPAHCTIO1aTIPHOMY PiBHI Y BIICEKOBOCITY>KOOBIIIB € KOMITJICKCHUM ITPOIIe-
COM, SKHH MOTpeOye CHCTEMHOTO, €TAITHOTO Ta MYJIBTUANCIUIUIIHAPHOTO TiIXOTY.

2. OCHOBHMMH YMOBAaMH YCITIIITHOTO BiTHOBJICHHS (DYHKIIIOHAIBFHOI CIIPOMOYKHOCTI € CBO€YACHUH KOHTPOIb IMiCTIs-
orepaniHoro 600, IpodilakTHKa KOHTPAKTYD, aJeKBaTHE (hopMyBaHHS GOPMHU Ta 00’ €My KYKCH, a TAKOXK ITOCTYTIOBE
BiIHOBJICHHSI M S130BO1 CHJTM 1 TOJIEPAHTHOCTI TKAHWH JIO HABAHTAKCHHS.

3. 3acTrocyBaHHS KOMITpeciiHOI Teparrii, CeHCOpHOi IeceHcuOimi3anii, cremnianizoBannxX (pi3MIHUX BIIPAB AJIS 3Mill-
HEHHsI M 5131B Ta TPEHYBAaHHS PIBHOBATU CIIPHSIE ONTHMI3amii MPOIeCy MiITOTOBKH 10 MTPOTE3yBaHHS.

4. 3HayHMii BIUTMB HA Pe3yJbTaTH peadimiTamnii Mae IICHXOEMOIIMHNI CTaH MaIlieHTa, TOMY BayKIHBHUM € 3aTy9CHHS
TICUXOJIOTa Ha BCIX eTamax peabiiTamiiHoro mpouecy.

5. EdextnBHa KoOpauHaIis i GaxiBiiB pi3HUX TPOQiTiB, TOTPUMaHHS MIPUHIIUIIIB TOKA30BOI MEAWIIMHA Ta 1HIH-
Bilyasi3alisi TepaneBTHYHUX MPOrpaM 3a0e3MedyioTh MAaKCHMAaJIbHO MOXIIMBE BITHOBICHHS (DyHKIIIOHATBEHOI HE3aIEK-
HOCTI Ta COIiaJIbHOI ajanTamii BIHCPKOBUX MICIIS aMITyTamii HIKHIX KiHIIIBOK.

KurouoBi ciioBa: TpancTibianbHa aMITyTallist, HUKHS KiHITIBKa, (JOPMYBaHHS KYKCH HIDKHBOI KiHITIBKH, MiHHO-BHOY-
XOBa TPaBMa, BIFICHKOBOCITYKOOBIII 3 aMITyTallisIM{ HIDKHIX KiHIIIBOK, JOBTOTPUBAINII Tepion peadimiTariii.

Crartsa Hagiinuia B pegaxmito 20.11.2025 p.
Crarts npuitasaTa 1o suganas 20.12.2025 p.
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Abstract. Mine-blast injury is a complex combination of tissue damage caused by multiple injurious factors of an
explosion. Under the conditions of the ongoing war in Ukraine, the number of patients with such injuries has significantly
increased, emphasizing the need to improve approaches to physical rehabilitation. The lower limbs, particularly the ankle
joint, are most frequently affected, leading to prolonged impairments in weight-bearing capacity and mobility.

Purpose. To assess the dynamics of functional mobility and motor activity indicators in patients with lower-limb
MBI following an inpatient rehabilitation program.

Methods. The study involved 20 male servicemen aged 33.15 + 1.56 years with ankle fractures resulting from MBI.
The rehabilitation program included physical therapy interventions aimed at restoring joint range of motion, muscle
strength, and functional mobility. Assessments were conducted using goniometry, manual muscle testing (MMT), and the
Timed Up and Go Test (TUG). Statistical analysis was performed using methods of variation statistics, the Shapiro—Wilk
test, and Pearson’s correlation analysis.

Results. After the rehabilitation program, 95% of patients showed improvement in ankle joint flexion amplitude
(mean increase — 8.3°), and all participants demonstrated improvement in extension movements (mean increase —
9.95°). The strength of flexor muscles increased by 1.05 points (p < 0.001), and that of extensors — by 0.8 points.
Correlation analysis revealed a strong positive relationship between joint amplitude and muscle strength (r = 0.77-0.94).
According to the Timed Up and Go Test, the average completion time decreased from 12.8 £ 1.99 st0 9.95 +2.04 s (p <
0.001), indicating a statistically significant improvement in functional mobility and reduced fall risk.

Conclusions. As a result of the rehabilitation course, 95% of patients showed an improvement in the amplitude of
flexion movements in the supracalcaneal-tibial joint. In most of them (40%), the increase was 6—10°, and in another 25%
- more than 10°, which indicates a significant restoration of functional mobility. Only in one patient (5%) the indicators
remained unchanged; no cases of decreased mobility were detected.

An improvement in the amplitude of extension in the supracalcaneal-tibial joint was also noted: the average increase
was 9.05° (approximately 53.7% of the initial level). In 75% of patients, an increase in the amplitude by more than 10°
was observed, which indicates a significant improvement in the functional mobility of the ankle-foot complex.

Thus, the positive dynamics among the majority of patients confirms that the implemented physical therapy program
contributed to the improvement of foot support and stabilization of movements during walking. The results obtained are
consistent with the concept of gradual recovery of the musculoskeletal system after lower limb injuries, according to
which the sequential recovery of mobility, strength and coordination is a key criterion for the effectiveness of rehabilitation
intervention.

This combination of changes corresponds to the logic of gradual recovery: local joint function and muscle strength
are restored, which are reflected in the integrated parameters of walking speed and confidence.

Keywords: mine-blast injury, rehabilitation, ankle joint, goniometry, muscle strength, functional mobility, Timed
Up and Go Test.

Introduction. In modern military conflicts, a sig-  damaging factors of an explosion: shock wave, fragments,
nificant amount of ammunition is used, leading to mine  high temperature, fire and toxic substances. The combined
and explosive injuries (MEIs). MEIs are a specific type  effect of these factors causes complex damage to various
of combined injury, which includes the impact of several =~ body systems.
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In Ukraine, MEIs have become an important domes-
tic problem. Since 2014, when active hostilities began in
eastern Ukraine, the number of victims of Russian aggres-
sion began to grow rapidly, and after the full-scale inva-
sion in February 2022, the issue of MEIs has become even
more urgent [9].

The need to return victims after MEIs to their offi-
cial duties determines the high requirements for recovery,
which is ensured by a complex of rehabilitation measures
at all stages of treatment [4, 5].

Traumatic injuries of the extremities are the most
common in modern medical practice, which is due to the
peculiarities of their pathogenesis, diagnosis, treatment
and, especially, rehabilitation. Traumatic injuries are char-
acterized by significant severity of bone and surrounding
soft tissue damage, primary microbial contamination of
wounds, the presence of foreign objects and a high fre-
quency of early and late complications [2].

Most traumatic injuries are lower limb injuries,
among which a significant proportion are calcaneal frac-
tures.

Research rationale. The inpatient stage of treatment
and rehabilitation of calcaneal fractures is aimed at ensur-
ing proper fusion of bone structures and restoration of joint
functions. An important component of this stage is con-
stant clinical observation of the patient and periodic mon-
itoring of the condition of the damaged joint in order to
timely identify possible complications and eliminate them.
The maximum level of recovery can only be achieved with
a multidisciplinary approach and consistency in the provi-
sion of rehabilitation care [13].

The key task at the inpatient stage is to ensure the sta-
bility of the joint. For this, plaster casts or special orthoses
are used to fix the damaged area. In the case of a compli-
cated fracture with displacement, reposition is performed
- the anatomical comparison of bone fragments into their
physiological position, usually surgically. In such cases,
the terms of immobilization can vary significantly [7].

The prognosis is usually favorable provided that the
supracalcaneal joint is stable and the bone fragments are
in the correct position during healing [6]. The work of a
physical therapist with a patient should take into account
the peculiarities of consolidation of bone fragments, the
stages of wound healing, the general condition of the pa-
tient, as well as the specifics of the recovery of military
personnel after MVT.

Purpose of the work: to assess the dynamics of func-
tional mobility and motor activity indicators in patients
with lower limb MPT under the influence of a rehabilita-
tion program at the inpatient stage

Materials and organization of the study. The study
was conducted at the Faculty of Medicine of the Lesya
Ukrainka Volyn National University and the Volyn Re-
gional Hospital of War Veterans. The study involved 20
male servicemen with a supracalcaneal-tibial fracture re-
sulting from MVT. The average age of the participants was
33.15+1.56 years.

All patients were familiarized with the conditions of
the study and provided informed consent to participate.
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The participants underwent a somatic, traumatological,
orthopedic and neurological examination. Comprehensive
rehabilitation with the use of physical therapy was carried
out in a hospital setting.

To analyze the effectiveness of the rehabilitation pro-
gram, the dynamics of motor activity indicators were as-
sessed based on the results of goniometry, manual muscle
testing and the “Get Up and Go” fall risk test.

The goniometry method is one of the most common
in the practice of managing patients with musculoskeletal
disorders. The active range of motion in the ankle-calcane-
al joint (flexion, extension) was assessed using a universal
goniometer.

Manual muscle testing on a scale of 0 to 5 points was
used to determine the strength of the muscles involved in
flexion and extension of the foot.

The Timed Up and Go Test (TUG) was used to deter-
mine the risk of falling. It allows you to assess function-
al mobility, balance, walking ability, speed and pattern of
walking, the need for assistive devices and the overall risk
of falling.

According to the prognostic model of Keene D. J. et
al. (2019) [6] and data Ramadi A. (2022) [10], the ampli-
tude of movements and the results of the “Get up and go”
test are significant predictors of the functional state after
fractures of the supratalar joint.

In the process of analyzing the obtained data, a clini-
cally oriented approach was used: the dynamics of the in-
dicators were assessed by the number of people who had
improvement, stabilization or no changes. Statistical indi-
cators (mean value and error of the mean) were calculat-
ed for a variation series, the distribution of which did not
differ from the normal one according to the Shapiro-Wilk
criterion at a significance level of p > 0.1. A correlation
analysis was performed using the Pearson method.

Research results. A supratalar joint fracture occurs
under the influence of forces directed perpendicular to the
normal axis of movements in the joint. Depending on the
mechanism of injury, metatarsal fractures are divided into
pronation or adduction (fracture occurs when the foot is
turned outward) and supination or abduction (turning the
foot with the sole inward).

In most cases, the fracture occurs as a result of an
indirect mechanism of injury with a predominance of ro-
tational displacements of the segments with a minor role
of axial loads. Such fractures are classified as low-energy
injuries, and they are usually accompanied by a minor de-
gree of soft tissue damage [13].

According to ICD-10, metatarsal fractures due to
MVT are coded in the following categories: (S90-S99) —
injuries of the ankle joint and foot; (S92) — fractures of
the foot, excluding the ankle joint; (S92.0) — calcaneal
fracture.

According to the recommendations of the World
Health Organization and the regulatory documents of the
Ukrainian healthcare system, the rehabilitation process
should be carried out on the basis of the International
Classification of Functioning (ICF). It is used to assess the
structures and functions of the body, the patient’s activity
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and participation in society. The ICF allows you to for-
mulate a rehabilitation diagnosis, determine the goal and
objectives of rehabilitation, develop an individual plan and
assess the effectiveness of the intervention.

The rehabilitation diagnosis is described using ICF
codes, which cover four levels of impairment: structures,
functions, activity and participation, environmental
factors.

The main ICF codes for impairment of functions
associated with a calcaneal fracture: b7100 — mobility
of one joint; b7603 — supporting functions of the leg;
b28015 — pain in the lower limb.
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ICF core body structure codes associated with
calcaneal fracture: s75020 — bones of ankle and foot;
§75021 — joints of ankle, foot and toes; s75028 —
structure of ankle and foot (calcaneus).

ICF core activity and participation codes for
individuals with calcaneal fracture: d4500 — walking
short distances; d4501 — walking long distances; d4502
— walking on different surfaces; d4552 — running; d4600
— moving around the house.

ICF codes associated with injuries and fractures of
the supracalcaneal joint are given in table 1.

Table 1
ICF codes associated with supracalcaneal joint injuries
ICF
b28015 Lower extremity pain
Functions b7100 Ankle and foot bones
b7101 Multiple joint mobility
b7301 Single limb muscle strength
b7400 Isolated muscle endurance
b7401 Muscle group endurance
b7603 Support functions of the leg
s7502 Ankle and foot structure
$75020 Ankle and foot bones
Structures s75021 AnKle, foot and toe joints
§75022 Ankle and foot muscles
§75028 Ankle and foot structure (calcaneus)
d4500 Short distance walking
d4501 Long distance walking
Activities/ Participation d4552 Running
d4502 Walking on different surfaces
d600 Moving around the house

The general goal of rehabilitation is the effective
and early return of patients to everyday activities, social
life and professional activities. When planning a physical
therapy program as a component of comprehensive
rehabilitation, it is recommended to adhere to the
following basic principles: early initiation of rehabilitation
activities contributes to faster restoration of lost functions
and prevention of possible complications; continuity and
gradualness of the rehabilitation process ensure a reduction
in recovery time, a reduction in the risk of disability and a
return to active life; comprehensiveness of activities and a
multidisciplinary approach involving a psychologist and a
social worker; individuality of the rehabilitation program
taking into account the general physical condition of the
patient, the initial level of physical fitness, psychological
state and features of the course of the post-traumatic period;
organization of classes in a team, which contributes to the
formation of a sense of support, belonging to the group
and reducing discomfort associated with the consequences
of the injury; gradual return to occupational activity and
social interaction, which provides a positive psycho-
emotional state; constant monitoring of the adequacy of
loads and the effectiveness of rehabilitation measures.
To prescribe differentiated and optimal rehabilitation
treatment, a correct assessment of the patient’s condition
is necessary [7].

Setting physical therapy goals for a metatarsal fracture
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due to a mine-explosive injury involves determining
short-term and long-term goals. The short-term goal is to
increase the amplitude of movements of the metatarsal
joint during the first seven days. The long-term goal is to
restore proper gait over longer distances by the time of
discharge (after two weeks).

During the individual selection of the level of
physical activity, modern recommendations were used
[12], which confirm the effectiveness of early targeted
physical exercises compared with usual care [8].

To assess the baseline and results of the implemented
rehabilitation program, the range of motion in the
supracalcaneal-tibial joint was determined using a standard
method, provided that the joint was stable. At the stage of
the initial rehabilitation examination, the average active
flexion index was 32.75+13.83°. After the completion
of the therapeutic intervention, this index increased to
41.05+11.74°.

Clinically-oriented analysis showed the following
dynamics: improvement (final indicators greater than
baseline), i.e. an increase in amplitude from 2° to 14°, was
recorded in 19 patients (95%); no changes (final indicators
equal to baseline), i.e. stability of mobility (50° — 50°),
was detected in one patient (5%); deterioration (final
indicators less than baseline) was not observed.

Detailed data on the dynamics of the degree of
improvement of active flexion in the supracalcaneal joint




are given in table 2.
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Table 2
Dynamics of restoration of active flexion in the supracalcaneal joint
Growth range Nu:;l:ie:n(tlsf Sl;?/ls Short Description
+1° — +5° 6 30 % Slight Improvement
+6° — +10° 8 40 % Moderate Improvement
+11° — +15° 5 25 % Significant Improvement
> +15° 0 0 % —
No changes 1 5% Stable

The average extension in the supracalcaneal-
tibial joint according to goniometry during the initial
examination was 15.90+7.56°. Repeated measurement
showed an increase in this indicator to 25.85+5.36°. All
patients (100%) showed positive dynamics.

The most common was an increase within 11-15°
(40% of participants), which reflects a pronounced

tendency to restore joint mobility. Five patients recorded a
significant improvement of more than 15°, which may be
due to their high involvement and active participation in
the physical therapy program.

Detailed indicators of the dynamics of improvement
in active extension in the supracalcaneal-tibial joint are
given in table 3.

Table 3
Dynamics of recovery of active extension in the supracalcaneal joint
Number of o Short
Growth range patients Share (%) Descrinfi t
+1° - +5° 1 5% . Sligh
o derate
+6° - +10° 6 30 % O

g enificant

+11° - +15° 8 40 % _ >Iene
g cant

+16° - +20° 5 25 % | o

improvement
No changes 0 0 % —

Determination of muscle strength is an important
indicator that reflects the existing motor disorders and the
dynamics of their changes in the process of implementing
the rehabilitation program. To assess muscle strength, the
method of manual muscle testing with a traditional scoring
scale was used.

During the initial rehabilitation examination, the
average strength of the muscles that provide flexion in
the supracalcaneal joint was 2.40+0.94 points. After the
completion of the therapeutic intervention, this indicator
significantly improved (p<0.001) by 1.05 points (43.7%)

and reached the level of 3.45+1.32 points.

Clinically-oriented analysis of the obtained data
showed the following dynamics: improvement (final
indicators > baseline) - an increase in strength by 1-3
points in 15 patients (75%); no changes (final values
= baseline) — strength remained at the same level in 4
people (20%); in 1 patient (5%) no significant dynamics
were noted due to a pronounced baseline strength deficit.

Detailed results of the dynamics of the strength of the
muscles that provide flexion in the supracalcaneal joint are
given in table 4.

Table 4
Dynamics of the strength of the muscles that provide flexion in the supracalcaneal joint
Growth range Numb.e rof Share (%) . S!lort
patients DeSCIi\l’})th()n
+1 6an 1 55 % . oderate
1mpros\{em%nt :
+2 Gann 3 15 % . Slsnfican
1mpr0SV.em_¢%int :
+3 6aym 1 5% . rgnifican
improvement
No changes 4 20 % Stable
0 1 5% No change

Determination of the strength of the muscles that
provide extension in the supracalcaneal joint, carried out
at the beginning of the study using MMT, showed that

the average indicator was 3.60 £+ 0.94 points. At the end
of the study, this indicator significantly improved by 0.8
points (22.2%) and reached 4.40 + 0.99 points. Analysis
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of individual data showed the following: improvement
(final indicator > baseline) - an increase in strength by 1
point was recorded in 13 people (65%); no changes (final
= baseline) - the previous level of strength was maintained
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in 7 people (35%); no deterioration was detected. Detailed
data on the dynamics of the strength of the muscles that
provide extension in the supracalcaneal joint are given in
table. 5.

Table 5
Dynamics of muscle strength providing extension in the
supracalcaneal joint

Number of Short

Growth range patients Share (%) Descrintion

+1 621 13 65 % . Moderate

improvement
No changes 7 35 % Stable
Deterioration 0 0 None

In order to assess the impact of the physical therapy
program on the indicators of functional mobility, walking,
balance, and risk of falling, the “Get Up and Go” test
was performed. At the initial stage of rehabilitation, the
average test time was 12.8+1.99 s, and at the end of the
study — 9.95+2.04 s. A detailed clinically-oriented analysis
of the test results revealed the following indicators:

improvement (final < baseline) - a reduction in test time
by 1-5 s was noted in all (100%) patients. The average test
time decreased by 2.9 seconds (22.6%), which exceeds the
minimal clinically significant difference (2.1 s). A detailed
analysis of the dynamics of the “Get Up and Go” test
results is presented in table 6.

Table 6
Dynamics of the results of the «Get Up and Go» test
Time reduction Number of c o . L.
range (s) patients Proportion (%) Brief description
-1--2 5 25 % Minor improvement (partial recovery of gait)
-3-—4 10 50 % Moderate improvement in functional mobility
5§ Ginpuie 259, Significant improvement, recovery of balance
and movementcontrol |
No changes 0 0 No change

The obtained data indicate that there is a synchronous
development of functional indicators in different planes of
movement, which confirms the effectiveness of the imple-
mented physical therapy program. The changes revealed
indicate a significant improvement in balance control, step
symmetry and coordination skills in most patients, which
creates the prerequisites for a safe return to everyday and
official activity of military personnel after ankle-foot in-
juries.

The rehabilitation program with the use of physical
therapy tools has confirmed its effectiveness in restoring
mobility, muscle strength and functional mobility of the
lower limb. Early activation, gradual dosage of the load
and performance of exercises in a closed kinematic chain
contributed to a stable improvement in the studied indi-
cators and a reduction in the risk of falls after removal of
immobilization.

The results obtained are consistent with the data of
systematic reviews, which indicate that early mobiliza-
tion after stabilization of fractures in the supratalar joint
significantly improves the amplitude of movements with-
out increasing the risk of complications [1, 12], and early
dosed loading accelerates the return of patients to active
life [3].

Discussion of results. According to the results of the
assessment of the strength of the muscles that provide foot
flexion, 75% of patients showed an improvement in func-
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tional capabilities, 20% - stabilization of indicators, and
5% (1 patient) did not observe significant changes. Most
often, the strength increased by 1 point (55%), which cor-
responds to the transition from a moderate decrease to a
satisfactory level of functional activity.

The dynamics of the strength indicators of the foot
extensors also indicate positive changes in 65% of pa-
tients, while the remaining (35%) showed preservation of
the initial level without negative trends. Deterioration of
strength was not observed in any case. The average value
of muscle strength increased by 0.9 points, which is about
25% of the initial level.

Such dynamics of goniometry and MMT indicators
confirm the effectiveness of the physical therapy program
aimed at improving the biomechanical characteristics of
the supracalcaneal joint.

Functional mobility is an important marker of the risk
of falls and the level of independence in daily activities.
The “Get Up and Go” test was performed to determine
it. After completing the inpatient rehabilitation phase, all
patients (n = 20) had a reduction in test time, indicating
a decrease in the risk of falls and improvement in func-
tional mobility. The most common improvement was 3—4 s
(50% of patients), which confirms the effectiveness of the
program for restoring coordination, balance, and strength
of the lower extremities. The results obtained have high
statistical reliability (p < 0.001) and clinical significance
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and are consistent with the data of studies indicating that
the “Get Up and Go” test is a sensitive tool for predicting
functional recovery after lower limb injuries [15].

Conclusions. As a result of the rehabilitation course,
95% of patients showed an improvement in the amplitude
of flexion movements in the supracalcaneal-tibial joint. In
most of them (40%), the increase was 6—10°, and in anoth-
er 25% - more than 10°, which indicates a significant res-
toration of functional mobility. Only in one patient (5%)
the indicators remained unchanged; no cases of decreased
mobility were detected.

An improvement in the amplitude of extension in the
supracalcaneal-tibial joint was also noted: the average in-
crease was 9.05° (approximately 53.7% of the initial lev-
el). In 75% of patients, an increase in the amplitude by
more than 10° was observed, which indicates a significant
improvement in the functional mobility of the ankle-foot
complex.

Thus, the positive dynamics among the majority of
patients confirms that the implemented physical therapy
program contributed to the improvement of foot support
and stabilization of movements during walking. The ob-
tained results are consistent with the concept of gradual
restoration of the musculoskeletal system after lower limb
injuries, according to which the consistent restoration of

ISSN 3083-6336 (Online)

mobility, strength and coordination is a key criterion for
the effectiveness of rehabilitation intervention.

The prospects for further scientific research include
rehabilitation monitoring of patients for 612 months after
the end of the inpatient phase in order to determine the sta-
bility of the results obtained and identify factors affecting
the preservation of functional mobility.
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Pe3rome. MiHHO-BHOYXOBa TpaBMa € CKJIaJHUM ITOEHAHHIM YIIKO/KEHb, CIPUUMHEHHX JIIEI0 NEKITBKOX Ypakallb-
HUX (hakTopiB BUOyXy. B ymMoBax BiiiHM B YKpaiHi KUIBKICTb MAIli€HTIB 13 TAKUMH TpaBMaMM 3HAYHO 3pOCIIa, 10 aKTya-
JTi3y€e MOTpeOy BAOCKOHAJICHHS MiIXO0/IB /10 IXHBOT (hi3uuHOi peadimiTanii. Halfuacrine ypakeHHsI CTOCYIOThCSI HUKHIX
KIHIIIBOK, OCOOJIMBO HAJII ITKOBO-TOMIJIKOBOTO CYII00a, 110 3yMOBITO€ TPUBAJIi MOPYIICHHS OMOPO3aTHOCTI Ta MOOLIb-
HOCTI.

Merta nocimkenns. OLiHUTH JUHAMIKY [TOKa3HUKIB (DYHKI[IOHAIBHOT MOOIJIBHOCTI Ta pyXOBOi aKTUBHOCTI TaIli€H-
TiB 13 MBT HIKHIX KIHI[IBOK TIiJI BILTMBOM IpOrpaMu peabiniiTanii Ha cTaliioHapHOMY €Talli.

MeTtonu. Y nocumimpkenHi Opanm ydacts 20 BilicbKOBOCITY>KOOBIIIB 40JI0Bi401 cTaTi BikoM 33,15+1,56 poky 3 nepeno-
MaMH HaJI STKOBO-TOMIJIKOBOTO cyrioba BHacinok MBT. Peabinitamiiina nmporpama BKIFO4aia 3aco0u (i3udHoOi Tepa-
i1, CpsIMOBaHi Ha BIJIHOBJICHHS aMILUTITYAN PYXiB, CHJIHM M’s31B 1 (yHKIIOHAIBbHOI MOOIIBHOCTI. OIIHIOBaHHS POBO/IH-
JIM 32 JIOTIOMOTOI0 TOHIOMETpi1, MaHyasibHOTO M’s130Boro Tecty (MMT) ta Tecty «Bcerans i iin» (Timed Up and Go Test).
CraTUCTHYHUI aHAaIi3 31HCHIOBAIM METOJaMH BapialliiiHOT CTaTHCTHKHY, 13 BUKOpHCTaHHSIM Kputepito [llamipo-VYinka ta
KopestiitHoro anamizy [lipcoHa.

Pesyabratu. [licns peanizamnii nporpamu ¢izudnoi Teparii y 95 % mnaiieHTiB BiJ3HAYCHO MOKPAIICHHS aMILTITYIH
3THHAHHA y Ha/lI ITKOBO-TOMIJIKOBOMY Cyr100i (cepenniii mpupict — 8,3°). PosruHaibHi pyxu 301IbIIHIIHCS Y BCIX 00-
cTexeHux (mpupict — 9,95°). Cuia M’s13iB, 110 3a0€3MEeUyOTh 3rHHAHHS, 3pocia Ha 1,05 6amis (p<0,001), a po3ruHaH-
Hs — Ha 0,8 GainiB. Kopensriitauii aHai3 moka3aB TiCHUI NPSMUI 3B 30K MiX aMILTITYJIOI0 PYXiB i M SI30BOO CHJIO)
(r=0,77-0,94). 3a Tecrom «Bcrans i iiim» cepeHiii yac BUKOHaHHS CKOpoTuBcs 3 12,8+1,99 ¢ mo 9,95+2,04 ¢ (p<0,001),
110 CBIZTYUTH TPO JIOCTOBIPHE TTOKpPAIIEHHS (PYHKIIIOHATBHOI MOOIIBHOCTI Ta 3HMKEHHS PU3HKY a/IiHHSL.

BucHoBKkH. Y pe3yibTari MPOBEACHOTO Kypcy peadinmitaliii y 95 % naiieHTiB CIOCTepIiraaocs MOKpaIeHHs aMILTi-
TYJM 3TUHAJIBHUX PYXiB y H/I ITKOBO-TOMUIKOBOMY cyrio0i. ¥ Oinmbmocti 3 HuX (40 %) npupict craHoBuB 6—-10°, 11e
y 25 % — nonan 10°, mo BKka3ye Ha CyTTEBE BITHOBICHHS (DYHKIIOHATBHOT pyxJinBOCTi. Jluie B oqHoro martienra (5 %)
TTOKa3HUKH 3JIMIIMINCS O€3 3MiH; BUIMAJIKIB 3HIKSHHS PYXJIMBOCTI HE BUSIBJICHO.
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Takox BiJI3HAUCHO MOKPAIICHHS aMIUTITyAW PO3TUHAHHS y HaJIl STKOBO-TOMIJIKOBOMY CyrnoOi: cepeaHiil mpupict
cranoBuB 9,05° (mpubmusnHo 53,7 % Bing BUXimHOTO piBHSA). Y 75 % MaIlieHTIB CIIOCTEPIraaocs 30UThIICHHS aMILTITYIH
OinbII HiXK Ha 10°, 1110 CBITYNTH PO 3HAUHE ITOKpaIleHHs (QyHKIIOHAIBHOT Py XJIMBOCTI TOMIJIKOBO-CTYITHEBOT'O KOMILIEK-
cy.

TaknM 4MHOM, TTO3UTHBHA AWHAMIKA cepeJl OLIBIIOCTI MaIlieHTIB MiATBEPUKYE, 110 peati3oBaHa mporpama GpisuaHol
Tepartii cpysiiia MOKPaIeHHIO OTIOPU CTOIM Ta cTadiiizamii pyxiB mij yac xoap0ou. OTprMaHi pe3ysIbTaTH y3roaKy0Th-
Csl 3 KOHLICTILIEI0 OCTYIIOBOTO BiJIHOBJICHHSI OIOPHO-PYXOBOTO arapary Micisl TpaBM HHMXKHIX KIHIIIBOK, 3T1JTHO 3 SIKOIO
TIOCJIIIOBHE BiJHOBJICHHSI MOOUIBHOCTI, CHJTM Ta KOOPJMHAIIT € KIIFOYOBUM KpHUTepieM eeKTHBHOCTI peadiiTaiiitHoro
BTPYYaHHS.

Taka xoMOiHAIlisl 3MiH BiJIITOBI/IA€ JIOTIII MOETATHOTO BiJHOBJICHHS: BiTHOBJIIOETHCS JIOKaIbHA (YHKIIiS cyriioda i
cuiia M’sI31B, 1110 BiZI0Opa)aloThesl Ha IHTErPOBaHMX MapaMeTpax MIBHIKOCTI H YIIEBHEHOCTI XOABOH.

KurouoBi ciioBa: MiHHO-BHOYXOBa TpaBMa, peadimiTallisi, HaJm ITKOBO-TOMIJIKOBHI CYIJI00, TOHIOMETpis, M’s30Ba
cuia, pyHKIIOHAJIbHA MOOLTBHICTE, TeCT «BeTaub 1 amy».

CrarTs Hagiiinuia B penakuito 06.11.2025 p.
Crarta npuitasaTa 1o Bujganug 21.12.2025 p.
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Abstract. The meniscus is an important part of the knee joint. The crescent-shaped soft tissue structure plays a major
role in providing significant stability, cushioning, and lubrication of the joint.

In general, meniscus damage is one of the most common knee joint injuries, the relevance of which is signifi-
cantly increasing in the conditions of modern military operations.

Meniscus surgery is a common surgical intervention aimed at restoring the function of the knee joint after in-
jury. However, the operation itself is not the end of treatment. The effectiveness of the postoperative recovery period is
determined by the complexity and structure of the physical therapy program aimed at gradually restoring the patient’s
functional capacity.

The purpose of the work is to create and conduct a rehabilitation program in patients after mine-blast injuries
to restore the full range of motion in the knee joint, strengthen the muscles that support the knee, and facilitate a return to
daily activities and thereby improve the patient’s quality of life.

The physical therapy program is usually divided into several stages, each with its own goals and exercises:

1. Early postoperative period (1-2 weeks). Reduction of pain and swelling: application of cold, compression ban-
dage. Restoration of basic range of motion: passive and active-assisted movements of knee flexion and extension within
the pain-free range. Muscle activation: light isometric exercises for the quadriceps and hamstrings. Crutching: learning
how to use crutches correctly to reduce the load on the operated leg.

2. The next stage of recovery was 3-6 weeks. Further increase in range of motion: Active exercises for knee flex-
ion and extension. Beginning of muscle strengthening: light resistance exercises such as straight leg raises, short squats,
standing calf raises. Improving balance and proprioception: exercises on unstable surfaces, standing on one leg (with
support). Gradual increase in load: transition to walking without crutches or with one crutch.

3. Late recovery stage from 6 weeks and more. Full restoration of the range of motion: achieving full amplitude
of knee flexion and extension. Intensive muscle strengthening: exercises with progressive resistance, use of simulators.
Improving coordination and agility: more complex exercises for balance and proprioception. Functional exercises: imita-
tion of movements necessary for daily activities, work or sports (climbing stairs, jumping, running).

Conclusions. Early use of physical rehabilitation tools and methods in the recovery of patients with traumatic
knee joint injury after arthroscopic meniscectomy restores the amplitude of knee joint movements and prevents compli-
cations.

Correct implementation of an individual rehabilitation program and professional actions of a multidisciplinary team
are an important component in the rehabilitation treatment of a patient with a traumatic knee meniscus injury.

Keywords: physical therapy, meniscus injury, rehabilitation program, mine-explosive injuries with meniscus
damage, international classification of functioning, rehabilitation.

Introduction. The meniscus is an important part of
the knee joint. This crescent-shaped soft tissue structure
plays a major role in providing significant stability, cush-
ioning, and lubrication to the joint.

The meniscus consists of two cartilage plates (medial
and lateral) that help stabilize the knee joint, ensuring its
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smooth functioning [1, 2].

Meniscal injuries are one of the most common inju-
ries to the knee joint. Their incidence can vary depending
on age, gender, and level of physical activity. Meniscal in-
juries are injuries to the cartilage tissue located in the knee
joint that acts as a shock absorber between the femur and
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tibia and affects the stability and functionality of the knee
joint. Today, it is common for military personnel with low-
er limb injuries to also have injuries to the knee joint with
the meniscus [3].

In general, the problem of meniscus injuries remains
one of the most urgent in modern medicine, especially in
the context of the increase in cases of combat trauma. Me-
niscus surgery is a common surgical intervention aimed at
restoring the function of the knee joint after injury. How-
ever, surgery itself is not the end of treatment. A carefully
planned and implemented physical therapy program plays
a key role in returning to a full life [3, 4]. The rehabil-
itation program usually includes exercises to strengthen
the muscles, improve mobility, and restore normal knee
function. The duration of the rehabilitation period can vary
from several weeks to several months, depending on the
complexity of the operation and the individual characteris-
tics of the patient [5, 6].

Research rationale. The inpatient stage of treatment
and rehabilitation for meniscus damage is aimed at en-
suring proper restoration of joint functions. An important
component of this stage is constant clinical observation of
the patient and periodic monitoring of the condition of the
damaged joint in order to timely identify possible compli-
cations and eliminate them. The maximum level of recov-
ery can be achieved only under the conditions of a multi-
disciplinary approach and consistency in the provision of
rehabilitation care [7].

The purpose of the work is to create an effective
physical therapy program for patients after mine-explosive
injuries of the lower limb with an emphasis on restoring
knee joint mobility, stabilizing the musculoskeletal system
and restoring functional independence.

Materials and methods. We examined and rehabil-
itated 6 servicemen who, after a mine-explosive injury,
received damage to the meniscus in the knee joint. All
patients underwent arthroscopic meniscectomy, and in the
postoperative period underwent a rehabilitation course at
the Lysetsk Hospital. Patients were hospitalized for 6-10
days after surgery. The patients were aged from 34 to 46
years.

The first stage of the work involved a systematic re-
view of literature sources to determine the main causes
and types of meniscus injuries, as well as an analysis of
existing rehabilitation methods after surgical intervention
on the knee joint.

During the analysis of the literature, special attention
was paid to physical rehabilitation in military personnel.
Pain was assessed using a visual analog scale (VAS),
which allowed the physical therapist to track the dynamics
and evaluate the effectiveness of the rehabilitation inter-
vention [8, 9, 10].

Patient examination is one of the key stages of phys-
ical rehabilitation, as it is the foundation for the work of a
physical therapist. This provides an opportunity to obtain
objective data on the patient’s condition and to find out
what functions are currently lost.
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Goniometry is used to measure movements (flexion
and extension) in the knee joint.

Muscle strength testing using the MMT method is
simple in technical terms and does not require significant
time. One of the main methods for quantifying muscle
strength in this study was the Lovett scale, which is char-
acterized by high clinical informativeness [11].

According to the recommendations of the World
Health Organization and regulatory documents of the
Ukrainian healthcare system, the rehabilitation process
should be carried out on the basis of the International
Classification of Functioning (ICF). It is used to assess the
structures and functions of the body, the patient’s activity
and participation in society. The ICF allows you to for-
mulate a rehabilitation diagnosis, determine the goal and
objectives of rehabilitation, develop an individual plan and
assess the effectiveness of the intervention [12, 13].

Rehabilitation diagnosis is described using ICF codes
that cover four levels of impairment: structures, functions,
activities and participation, and environmental factors.

ICF core codes for impairment of function related
to meniscus injury: b7100 - Mobility of one joint (knee);
b7603 - Support functions of the leg; b28015 - Pain in the
knee joint.

ICF core codes for body structures related to calcaneal
fracture:

s7501 - Structures of the knee joint; s75010 - Bones
of the knee joint (femur, tibia); s75011 - Menisci; s75012 -
Ligaments of the knee (anterior/posterior cruciate, lateral).

ICF core codes for activity and participation in
individuals with calcaneal fracture: d4500 - Walking
short distances; d4501 - walking long distances; d4502 -
walking on different surfaces; d4552 - running; d4600 -
moving around the house.

ICF codes related to injuries of the meniscus of the
knee joint and fractures of the calcaneo-tibial joint are
given in table 1.

Results and Discussion. All patients had knee pain,
swelling, and limited range of motion after surgery. The
muscles around the knee weakened, affecting stability and
function of the entire lower extremity.

The rehabilitation program was designed to address
these issues and ensure optimal recovery. Its main goals
included:

Reducing pain and swelling. Specific techniques
and exercises help control pain and reduce postoperative
swelling.

Restoring full range of motion. Progressive knee
extension and flexion exercises help restore full range of
motion.

Strengthening muscles. Exercises are designed to re-
store strength in the quadriceps, hamstrings, calf muscles,
and other muscles that support the knee joint.

Improving knee stability. Strengthening the muscles
and restoring proprioception (the sense of the body’s po-
sition in space) contribute to the stability of the knee joint
and prevent re-injury.
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Table 1

ICF

b28015 Lower extremity pain

Functions b7100 Mobility of a single joint (knee)
b7301 Muscle strength of the lower extremity
b7400 Endurance of individual muscles (thigh muscles)
b7602 Control of knee joint movements
b28015 Knee joint pain
s7501 Structures of the knee joint

Structures s75010 Knee bones (femur, tibia)
s75011 Menisocapsular apparatus
s75012 Knee ligaments
d4500 Walking short distance

Activities/ d4501 Walki_ng long distance

o d4552 Running

Participation d4502 Walking on different surfaces

d4600 Moving around the house

Return to daily activities. Physical therapy is de-
signed to gradually prepare the patient to return to their
usual level of activity.

Physical therapy is an indispensable component of
the recovery process after meniscus surgery. Thanks to
correctly selected exercises and hard work, the patient can
achieve full restoration of knee joint function, return to an
active lifestyle and avoid possible complications.

The main stages of physical therapy after meniscus
surgery:

The physical therapy program is usually divided into
several stages, each of which has its own goals and exer-
cises:

1. Early postoperative period (1-2 weeks). Reduction
of pain and swelling: application of cold, compression
bandage. Restoring basic range of motion: passive and ac-
tive-assisted knee flexion and extension within a pain-free
range. Muscle activation: light isometric exercises for the
quadriceps and hamstrings. Crutching: learning how to use
crutches correctly to reduce the load on the operated leg.

2. The next phase of recovery was 3-6 weeks. Fur-
ther increase in range of motion: Active knee flexion and
extension exercises. Beginning of muscle strengthening:
light resistance exercises such as straight leg raises, short
squats, standing calf raises. Improving balance and pro-
prioception: exercises on unstable surfaces, standing on
one leg (with support). Gradual increase in load: transition
to walking without crutches or with one crutch.

3. Late recovery phase of 6 weeks or more. Full range
of motion: achieving full range of knee flexion and ex-
tension. Intensive muscle strengthening: progressive resis-
tance exercises, use of weight machines. Coordination and
agility improvement: more complex balance and proprio-
ception exercises. Functional exercises: simulating move-
ments required for daily activities, work, or sports (stair
climbing, jumping, running).

Exercises that were included in the physical therapy
program:

- straight leg raises: strengthening the quadriceps
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muscle of the thigh.

- short squats: strengthening the thigh and gluteal
muscles.

- standing or lying leg curls: strengthening the mus-
cles of the back of the thigh.

- toe raises: strengthening the calf muscles.

- exercise bike: restoring movement and strengthen-
ing the muscles without significant load on the joint.

- exercises on a balance board or cushion: improving
proprioception and stability.

- lateral steps with an elastic band: strengthening the
muscles that abduct the thigh.

An important aspect of the physical therapy program
was an individual approach, regularity and perseverance,
communication with the patient and in the team.

This stage is based on the full restoration of the knee
joint. Balance exercises on a Bosu board, neurocognitive
training, proprioceptive board exercises, hamstring-sup-
ported leg curls in the form of a heel, followed by Scandi-
navian leg curls with patient-tolerable variations, and lat-
eral walking with squats using a gray resistance belt were
performed in 3 sets of 30 repetitions, single-leg squats in 1
set of 30 repetitions, as well as retraining in running, jump-
ing, twisting, and turning. We also add the use of mechan-
otherapy to kinesitherapy.

Conclusions. Early use of physical rehabilitation
tools and methods in the recovery of patients with trau-
matic knee joint damage after arthroscopic meniscectomy
restores the amplitude of knee joint movements and pre-
vents complications.

Proper implementation of an individual rehabilitation
program and professional actions of a multidisciplinary
team are an important component in the rehabilitation
treatment of a patient with a knee meniscus injury.
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Pe3omMe. MeHiCK € BaKIMBOIO YaCTHHOIO KOJIHHOTO cyrnoba. CepromoibHa cTpyKTypa M’ SKHX TKaHUH Bifirpae
OCHOBHY POJIb Y 3a0€3MeUYeHH] 3HAYHO1 CTa0IbHOCTI, aMOPTH3AIliil Ta 3MaIlyBaHHS cyTiio0a.

3aranom, MOIMIKOMKEHHS MEHICKa HAICKHUTD JI0 HAWYACTIIIINX TPAaBM KOJIHHOTO CyTiI00a, akTyallbHICTh SIKUX 1ICTOTHO
3pOCTa€ B yMOBaX Cy4aCHHX BOEHHHX JIIi.

Omnepariiss Ha MEHICKY € TMOIINPEHUM XipypridHUM BTPYYIaHHSIM, CIIPSIMOBAHUM Ha BiIHOBICHHS (DYHKIIIi KOJIHHOTO
cyrio6a micist TpaBmu. OfHAK, caMa 1o co0l omeparis He € 3aBepIIeHHIM JIiKyBaHHSA. EQEeKTHBHICTD BiTHOBICHHS Tic-
JISOTIEPALlifHOTO TIEPioy BH3HAYAETHCS KOMIUICKCHICTIO Ta CTPYKTYPOBAHICTIO ITporpamMu (i3udHOI Teparrii, cripsiMoBa-
HOI Ha TIOCTYIIOBE BiJHOBICHHS (PyHKITIOHAIBHOI CIPOMOYKHOCTI TAIli€HTA.

Meta po6oTH — CTBOPEHHS 1 IPOBEICHHS peaduTiTaiifHOT MPOTpaMHy y MAIliEHTIB MicIs MiHHO-BHOYXOBHX TPaBM
JUTA BiTHOBJICHHS TIOBHOTO OOCSATY PyXiB Y KOJIIHHOMY CYyT71001, 3MIITHEHHS M’ 5131B, IO MIATPHUMYIOTH KOJIIHO, Ta CIIPHSIHHS
TTIOBEPHEHHIO 10 MOBCSAKIEHHOT MisSTTBHOCTI 1 THM CAaMHM ITOKPAIICHHS SKOCTI JKUTTS MAIli€HTa.

[Iporpama (hizuaHO1 Teparii 3a3Bryail MOAUIIETHCS Ha KiJIbKa €TaIliB, KOXKEH 3 SIKUX Ma€ CBOI IUJIi Ta BIPABH:

1. Panniii micnsonepaniituuii nepion (1-2 TrkHi). 3MEHIICHHS 000 Ta HAOPSIKY: 3aCTOCYBAaHHS XOJIOAY, HaKJIalaH-
HS KOMITPECiHO1 OB’ s13KH. BigHOBIEHHS 6a30BOTO Niama30Hy pyXiB: ITACHBHI Ta aKTHBHO-AOMOMDKHI pyXH Ha 3THHAHHS
Ta PO3TMHAHHS KOJIiHA B MeKax 0e300IiCHOT aMILTITY . AKTUBI3AIlis M’ 431B: JIETK] 130METPHUYHI BIIPaBH I YOTHPUTO-
JIOBOTO M’si3a CTErHa Ta M’sI31B 33/IHbOI MOBEPXHi cTerHa. [lepecyBaHHs 3a JOMOMOTOI0 MUJINIb: HABYAHHS IPABUIBHOMY
BUKOPUCTAHHIO MUJIUIIb JIJTSl SMEHIIICHHSI HABAHTAXKEHHsI Ha [IPOOIIEPOBAHY HOTY.

2. HactymHwuii etan BigHOBJICHHS ckianaB 3-6 TiwkHiB. [loganpie 30iIbpIIeHHS Aiana30Hy pyXiB: AKTHBHI BIIPaBH
Ha 3TUHAHHS Ta PO3TWHAHHS KoTiHA. [109aToK 3MIITHEHHS M S31B: BIIPaBH 3 HEBEIUKUM OTIOPOM, TaKi SIK TiAHOMH MPSMOT
HOTH, KOPOTKi IPUCiTaHHs, 3THHAHHS TOMUIKH cTos4H. [loKkpamienHs 0anaHCy Ta MPOMPIONENIlii: BIPaBh HA HECTIHKIX
MTOBEPXHSAX, CTOSHHA Ha OAHIN HO3i (3 miaTrpuMkoro). [TocTynoBe 301IbIIEHHS HABaHTaKEHHS: MEPeXil A0 Xoapom O6e3
MU 200 3 OOHIEI0 MIJTHIIETO.

3. Ii3Hiit etan BinHOBICHHA Bif 6 THXHIB 1 Olbie. [loBHE BiTHOBIECHHS 00CATY PyXiB: TOCATHEHHS ITOBHOI aMILIi-
TY[IM 3TUHAHHS T4 PO3rMHAHHS KOJIiHA. [HTeHCHBHE 3MIIIHEHHS M’sI31B: BIPABH 3 POTPECYIOUYMM OIIOPOM, BUKOPHCTAHHS
TpeHaxepiB. [lokpameHHs KOOpAMHALT Ta CIPUTHOCTI: OiIBII CKIaaHI BIpaBu Ha OanaHc Ta mpompioentiro. OyHKi-
OHAJIbHI BIPABHU: IMITAIlis PyXiB, HEOOXITHUX IS MMOBCAKACHHOI MiSUTBHOCTI, poOoTH ab0 cropTy (miIioMH MO CXomax,
cTpudKw, Oir).

BucHoBku. Panne 3actocyBanHs 3ac00iB 1 MeToiB (i3udHOi peabimiTamii y BiJTHOBICHHI NALi€HTIB i3 TpaBMaTH4-
HUM TIOIIKO/DKEHHSIM KOJIIHHOTO CyII0o0a, MiCs apTPOCKOIIIYHOT MEHICKEKTOMI] BiTHOBIIIOE aMIUTITYLy PyXiB KOJTiHHOTO
cyr1o6a Ta 3armobira€ yHUKHEHHIO YCKIIaTHEHb.

[IpaBupHE BUKOHAHHS 1HIHMBITyalIbHOI TpOrpamMu peadiiTaiii Ta mpodeciiai aii MyaIsTHANCIUILTIHAPHOT KOMaHIH
€ B)XJINBUM CKJIQJIOBUM Y BiIHOBHOMY JIIKyBaHHI MaIli€HTa i3 TPABMOIO MOIIKOIKEHHS MEHICKa KOTIHHOTO CyTioda.

KurouoBi ciioBa: isnunHa Teparis, TpaBMa MEHICKa, peabiniTamiiiHa mporpama, MiHHO-BHOYXOB1 TPaBMH 3 TIOIIKO-
JDKEHHSIM MEHiCKa, MbKHapoaHa Kiacudikamis GyHKIIOHYBaHHS, peadiiTaris.

CrarTs Hagifinia B pegaximito 19.11.2025 p.
Crarts npuitaaTa 1o suganas 21.12.2025 p.
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Pe3tome. V cepeaabomy 65% MAaIli€HTiB, SIKi 3BEpHYINCS 32 OPTOAOHTHYIHOIO JOTIOMOTOI0, TOTPEOYIOTh KOPUCTY-
BaHHSI HE3HIMHUMH OPTOAOHTUYHHMHU KOHCTPYKIsiMU. JlOCTaTHRO 100Ope BUBYEHO TX HEraTMBHMUM BIUIMB HE TIIBKU Ha
emais 3y0iB, ane it Ha cIM30BY 000IOHKY TIOPOKHUHH POTA, IO BiIOYBA€THCS B OCHOBHOMY, 3a PaXyHOK HE3aI0BLITHHOT
TiTi€HU poTa.

VY mparii mpoBeaeHO TOCIHIHKEHHS HaJl aBTOPCHKUM TelIeM «XJIOPTEKCHINH 13 METPOCTOMXITTian» B YMOBax in vitro
Ta JIOBEJICHO HOro aHTHOAKTepianbHy Ta aHTUTPHOKOBY aKTHBHICTb.

Meta po6oTH: BUBUNTH aHTUMIKPOOHY Ta MPOTUTPHOKOBY aKTHBHICTh aBTOPCHKOTO T'el0 y MAII€HTIB i3 CTOMATH-
TOM TIPH KOPUCTYBaHHI HE3HIMHIMHU OPTOJOHTHYHUMH KOHCTPYKIIISIMU.

MarepiaJ i MeToau gocaiKeHH . J[7151 TOCTIHPKEHHS aHTHOAKTEPialIbHUX BIIACTUBOCTEHN aBTOPCHKOTO TEITIO «XJI0P-
TeKCUIMH 13 METPOCTOMXITTiam» B POJi TECT-KyJABTYP BHKOPHUCTAHI HAMOLIBIN MOMUPEH] MTaMH MIKPOOPTaHi3MiB, SKi
KOHTaMiHYIOTh POTOBY ITOPOKHUHY XBOPHUX 13 3aMIaTbHAMU 3aXBOPIOBAHHAMU: S. aureus, S. pyogenes, E. coli, C. albicans.
VY mocnimxenns Oyno BkiroueHo 120 ocil, SKi 3BepHYIHCS 3 MPUBOLY CKYITYEHOCTI 3y0iB Ha OfHIH a00 000X IIenenax, Bi-
KoM Bixt 14 1o 16 pokiB. Yci marienTH OiAsraid OpTOAOHTHIHOMY JIIKYBaHHIO OpeKeT-CucTeMaMH 1 Oy MmofiieHi Ha Tpu
rpynu: rpymna | — manieHTy, SKi MaroTh KJIIHIYHI 03HAKH KaHIUI03Y CIIM30BOi 0O0IOHKH POTOBOI MOPOXKHIHH, TiATBEP-
JDKEHOTO MiKp0oOio0origHO — 58 0¢i; rpyma 2 — mamieHTH, sIKi MalOTh TOCTPI Ta XPOHIUHI YIIKOPKEHHS CITM30BOi 000JIOH-
KH, 6e3 03HaK KaHAuA03y — 17 0ci0; rpymna 3 (KOHTpOIBbHA) — MALIIEHTH, SIKi HE MAIOTh 3MiH CIIM30BOi 0007I0HKH— 45 0ci0.
EdexTuBHICTS TPOBEICHOTO JIKYBaHHS OI[IHIOBAJIM 32 TAKIMHU NapaMeTpamu: 1) HasSBHICTD KIHIYHUX O3HAK KaHIUI03Y
710 1 TicHs JTIKYBaHHS, 2) pe3yiasTaTd MiKpOOiOJOTIHHOTO JOCHTIHKEHHS CIM30BOi 000JOHKM HA HAsBHICTH TPHOIB POy
Candida; 3) cy®’exTHBHI BiIIyTTS Malli€HTA il YaC BUKOPHUCTAHHS 3aIIPOITIOHOBAHMX CXEM JIIKyBaHHS. BukoprcToByBamn
KUTBKICHUH CITOCi0 BUSBICHHS 00CIMEHIHHS MIKPO(MIOPOIO 32 BU3HAYEHUM aJITOPHUTMOM.

Pe3ysibraTu. Pesynsratu mpoBeAeHOTO JOCIIKEHHS! T03BOJISIIOTh MiATBEPAUTH TO3UTHBHHUN BIUIMB 3aCTOCYBAHHS
0,6% aBTOPCHKOTO TEI0 «XJIOPTEKCHINH 13 METPOCTOMXITTia» Ha HU3KY KIiHIKO-Ta00paTOpHIX MOKAa3HUKIB CTaHy pPO-
TOBOT IIOPOKHIHHU y TAII€HTIB, AKi KOPUCTYIOTHCS HE3HIMHIMHU OPTOJOHTHYHIMH KOHCTPYKITISIMH, a CaMe: MTOKPAICHHS
TiTi€HIYHOTO CTaHy POTOBOI MOPOKHIHU Ta HE3HIMHUX KOHCTPYKIIiH, 3HaYHE 3MEHIICHHS IMOIIHNPEHOCTI Ta BUPAKEHOCTI
3amajeHHs sICeH B IUIAHIII MPUYNHHHUX 3y0iB, IPUCKOPEHHS pereHepartii emTeliio cIM30B0i 0O0IOHKH Ta 30epeKeHHS
MMOYaTKOBOTO PIBHA ii KpoBomocTadanHs (inaexc Mromremana—3akcepa), 30epekeHHs IKICHOTO Ta KiTbKICHOTO CKIIay
HOpMaJIbHOI Mikpodaopu mopoXxHUHN poTa. CyKyIHICTh X MO3UTUBHUX €(EKTIB y MOEAHAHHI 3 KIIHIYHUMH TIPOSIBA-
mu 1ii 0,6% «XJIOPTeKCHAMH i3 METPOCTOMXITI1al MPU3BETO 10 3HAYHOTO MPUCKOPEHHS MPOIIeCy aganTarii IiTed 10
HE3HIMHUX OPTOJOHTUYHUX KOHCTPYKI[H y MOEJHAHHI 3 MEHILIOO MOUIMPEHICTIO OCHOBHUX CKapr, 1110 CYMPOBOKYIOTh
MIPOLIEC OPTOJOHTHYHOTO JIIKYBaHHS.

OpeprkaHi gaHi CBiqYaTh MPO MPHUTHIYEHHS POCTY PI3HUX BHUJIB MIKPOOPTaHI3MIB, IO 3aJ€KUTH Bif JT03yBaHHS,
TOOTO BUKOPUCTAHHS Pi3HOI KOHIIEHTPAIIil aBTOPCHKOTO IO «XJIOPTEKCHIIH 13 METPOCTOMXITriamy —y Mexax Bix 0,001
10 0,06 mr.

BucHoBku. Becranosneno iHriOyounii BIUIHB aBTOPCHKOTO TEIT0 «XJIOPTEKCHANH 13 METPOCTOMXITTiam» Ha PicT 30-
JIOTUCTOTO CTa(iTOKOKa, MOTCHHOTO CTPENTOKOKA, KHUIIIKOBOI MaJHMYKu Ta TpubiB pody Candida. AHTHMIKpOOHUI Ta
AHTUTPUOKOBHH e(eKT reimo 3aiekuTh Bif 1031 XI+MCXI 1 tepminy Horo mii.

Ki1r04oBi ci10Ba: ctoMaTuT y IiTEH, HE3HIMHHI OPTOJOHTHYHI KOHCTPYKIIi1, KOPEKIisl 3yOHOTO PSIY, Tellb XIOPreK-
cunuH i3 merpocromxitrianmn NBF Gingival Gel, rpu6u pony Candida, ingexc Mromemana—3akcepa, OpeKeT-CHCTEMH.
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Beryn. OpHieto 3 HaiOUIbII akTyaJbHUX HpPoOIEM
OPTOAOHTUYHOI ~CTOMATOJIOTII € KOpekmis JedeKTiB
3yOHUX pSAAIB 3HIMHUMH 3yOHMMH IUIaCTUHUACTHMHU
KOHCTpYKIisiMu [2, 6]. Cy4acHi JOCATHEHHS] CTOMATOJIOT
JI03BOJISIFOTH BCe OlIbIIe PO3BUBATH 3yOHE NMPOTE3yBaHHS
SIK pallioOHATBHY TPOLICAYPY, IO 3a0e3Meuy€e BiIHOBICHHS
BrpaueHoi ¢yHkuii. Hespaxkaroum Ha Oe3nepepBHUMN
PO3BUTOK Ta YJIOCKOHAJCHHS MCTOMIB JIKYBaHHS 1
TEXHOJIOT1H, 5IKi 32CTOCOBYIOTH B OPTO/IOHTIT, HEOOXITHICTh
MamieHTiB B OPTONEAWYHIM  Ta  OPTOAOHTHUYHIMN
JIONIOMO31 332 OCTaHHI POKM TIOCTYIIOBO 1 HEBIUHHO
3poctae [6]. Ilpm mpomMy wYacTka 3HIMHHUX 3yOHHX
TUTAaCTMHYACTUX KOHCTPYKIIH IIOJIO 3arajibHOro 00’eMy
BUTOTOBJICHUX  OPTOJOHTHYHHUX KOHCTPYKIIH  TaKox
30unbIIyeThes. Lle oOymoBieHO pisHUMHM (akTopaMu:
BHCOKOIO PO3MOBCIO/DKEHICTIO MAToiorii 3yOHUX psiIiB,
3aXBOPIOBAHHSIMH TAPOJIOHTY, MOCTIHHUM 301IBIICHHSM
KUJIBKOCTI ~ KOHCTPYKTMBHHMX  MarepiajiB  Ta HOBHX
KOMIIOHEHTIB Y HHX, 3MIHOIO PEaKTHBHOCTI OpraHi3my
JIOAMHU TOllo. Y cepeaHboMy 65% maiieHTiB, sKi
3BEPHYJINCS 32 OPTOJIOHTHYHOIO JOTIOMOTOI0, OTPEOYIOTh
KOPHCTYBaHHS HE3HIMHUMH OPTOAOHTUYHUMHU
KOHCTPYKIisIMHU. JlocTaTHBO J0Ope BUBYEHO X HETAaTUBHUI
BIUIMB HE TIIBKM Ha €Mayb 3yOiB, aje W Ha CIIU30BY
00O0JIOHKY TIPOTE3HOTO JIOXKa, SIka HE MPHCTOCOBaHA JI0
CTIIPUHHSATTS )KyBaJIbHOTO THCKY. KOMIIIEKe mopyieHs, ki
y Hii 3’SBISIFOTHCSI, CHIPUYMHEHI HE TUIBKM MEXaHIYHUM
BIUIMBOM 3yOHUX IUIACTHH, aJIe i XPOHIYHUM 3aNaJIeHHSIM
B CIM30Bii  OOOJOHIN, BIUIMBOM  OaKTepiaJIbHUX
TOKCHHIB, SIKI MPOJYKYIOTbCS MIKPOOpraHi3MamH, IO
HaKOIMYYIOTHCS Ha TIOBEPXHI IJIACTHH, Ta 1HOMI XIMIYHUX
KOMIIOHEHTIB KOHCTpyKUiiiHOro Marepiany [8, 11]. Ilpu
LIOMY ICHY€ BHCOKa BIPOTiHICTH PO3BHUTKY Yy CIHM30Bii
00O0JIOHIII POTOBOT MOPOXKHUHU TOTO YH IHIIOTO CTYIICHS
MIKpOIMPKYJSITOPHUX, 3alajbHUX 1 JereHEepaTHBHHUX
MOPYIICHb, OCOOJMMBO Yy TAII€HTIB JUTIYOTO BIKY.
SHWKYIOTBCS 3aXUCHI (QYHKIIT EMiTeNil0: MPUIHIYYEThCS
Mirpaiisi JJeHKOIIMTIB Ha MOBEPXHI CIM30BOi OOOJOHKH i
CYTTEBO MI/IBUIILY€THCS 3TYIICHHS CMiTeNalbHUX KIITHH,
1110 0COOIMBO MOMITHO Ha IOYATKy KOPUCTYBAaHHS 3yOHUMHU
rtacTiHkaMu. [Ipy HasBHOCTI 3amalieHHsl JecKBamarlist
emitenito BUpaxkeHa mmie Ourpie. Cam mo cobi Gasuc
3yOHOT MJIACTHHYACTOT KOHCTPYKIIT MOPYIIY€E TaKTHUIIBHY,
CMaKOBY, TeMIIEpaTypHY YYTJIHBICTh CIIM30BOi OOOJIOHKH
poToBOi TOpOXKHWHH. [Ipu  OaraTbox MaTONOTIYHUX
CTaHaX, OCOOJMBO 3a HAsBHOCTI BUPAKCHUX 3alalibHUX
MPOIICCIiB, MOKA3aHO YITKO TOMITHUN 3HEOONIOBATBHUN
edexT MerpoHimazony. BiH 00yMOBICHHN BUpPaKEHOO
MIPOTU3AMAIBHOIO JII€I0, 110 OMUCAHO IHIIMMHU aBTOPAMHU
[12, 13, 15], i Bimirpac BaKIMBY pOJb IPH TOCTPOMY
3ananieHHi. [Ipy XpoHIYHKX 3araibHUX IPOLEecax BaXKIUBY
POJIb Ma€ BiJTHOBIICHHSI OajaHCy MiX BMICTOM ITPOJYKTIiB
nepokcuyamii 1 piBHEM aHTHOKCHIAHTHOTO 3axHCTY,
MIPUCKOPEHHSI pereHepaTHBHUX TmpoleciB. Tomy momryk
HOBHUX JIIKyBaJIbHUX 3aXOiB, SIKi JO3BOJATH 3MEHIIHTH
Taki e(ekTH HEe3HIMHHUX 3yOHHUX OpPTOJOHTHYHHX
KOHCTPYKII Ha CIM30BY POTOBOi MOPOKHHHU TAI[IEHTIB
1 THM CaMMM TIOKpalIUTH IpOILEC ajanTamii 10 HUX, €
JIOCUTD aKTyaJbHUM 3aBJIaHHSIM Cy4acHOi CTOMATOJIOTII.
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JlikyBaHHS OPTOJOHTUYHOL narToJorii 3
BUKOPUCTAHHSIM  PI3HUX  THMIB  OPTOJOHTHYHHX
KOHCTPYKIIf CBOTOAHI CTal0 PYTHHHHM 1 4YacTo €
crenudiyHUM MIiX0AO0M B CydyacHill OpTOMOHTII uyepes
Te, M0 e €IUHMWN BapiaHT Teparii, KU HEe BUMarae
Koorepariii 3 00Ky MarieHTa 1 CTBOPIO€ aKTHBHHH BIUTUB Ha
3yOHi jyru. TUM He MeHII, 3BOPOTHOIO CTOPOHOIO TAKOTO
MiIX0AY € 30UTBIICHHS PU3UKY PO3BHTKY HPOTE3HOTO
cToMaruTy i rinrisity [11].

Takum 4MHOM, OTO TONEPEKSHHS Ta JIIKyBaHHS
B)KE Ha IOYATKOBIM CTajii cTalM THMH NMHUTAaHHSMH, IO
BUKJIMKAIOTh 3aHETIOKOEHHSI B OPTOAOHTIB. binbliie Toro,
OCTaHHIMH DPOKaMH PHHOK TOBapiB OXOPOHM 3JI0pPOB’S
BIATYKHYBCSl Ha IF0 TPOOJEMY CTBOPEHHSM MarepiaiiB
aHTUTPUOKOBOI Ta aHTHMOaKTepianbHOI Tepamii [8-10].
OCKUIBKM OCHOBHHMM  €TIONAaTOrCHETHYHUM (PaKTOPOM
PO3BUTKY CTOMAaTWTy BBa)KalOTh pICT  30JI0TUCTOTO
cradiokoka, MIOrEHHOTO  CTPENTOKOKAa,  KHIIKOBOI
MaJUYKU Ta TpUOiB pody Candida.

MeTta poGoTH: BHMBYNTH aHTUMIKpPOOHY Ta
MPOTUTPUOKOBY aKTHBHICTh aBTOPCHKOT'O I'€JTI0 Y MAII€HTIB
IpU CTOMATHTI B yMOBaX KOPHUCTYBAaHHS HE3HIMHUMH
OPTOJOHTUYHUMHU KOHCTPYKIIISIMH.

Marepianm i meronn nocaimkenns. J{o ximiHiKo-
1a00paTOPHOT YACTHUHHM JOCIIHKEHHS OyJio BKITFoueHO 120
0ci0, sIKi 3BEpHYIIUCS 3 MPUBOAY CKYMYEHOCTI 3y0iB Ha
ofHiIM abo 000x mienenax, BikoM Bix 14 10 16 pokis. Yci
oOCTekeHl MaIlieHTH MiJISrald OPTOAOHTUYHOMY JIIKY-
BaHHIO TIPH J0MIOMO31 OpEKeT-CUCTEMH 1 Oy TOJNICH] Ha
TPH IPyIIH:

* mepiia rpyna (OCHOBHA) — TAIlIEHTH, SKi MarOTh
KJIIHIYHI O3HAKW KaHAWUZ03Y CIM30BOi OOOJIOHKH POTOBOT
MOPO’KHUHMU, MiATBEPAXKEHOT0 MiKpoOionoriyHo — 58 ocib;

* ipyra rpymna (IIOpiBHSIHHS) — MALIEHTH, SKi MAlOTh
TOCTpi Ta XPOHIYHI YIIKOMKCHHS CIIM30BOi OOOJOHKHU
TUTACTHHYACTOTO JIOXKa, 0e3 03HAK KaHaAu03y — 17 0ci0;

* TpeTsi rpyma (KOHTPOJIbHA) — MAlli€HTH, SIKi HE MaloTh
3MiH CJIN30BOi OOOJIOHKM IUIaCTUHYACTOro Jioka — 45
oci6. EexTuBHICTh MPOBEICHOTO JIIKyBaHHS OLIIHIOBAJIH
3a TaKUMH [apaMeTpaMH: HAasBHICTh KIIHIYHMX O3HaK
KaHJIUI03y [0 Ta Michs JIKyBaHHS; 2) pe3ylbTaTH
MIKpPOOIOJIOTIYHOTO JTOCIIDKCHHSI CIIU30BOi  OOOJIOHKHU
y cdepi mpoTe3a Ha HasBHICTH rpubiB pony Candida; 3)
Cy0’€KTHBHI BIIYYTTS TAIli€HTa IiJ] 4ac BUKOPUCTAHHS
3alpoNOHOBAHUX CXEeM JIiKyBaHHS. [Ipu mpoBeneHHI
JIOCITIJPKEHb I'pUOiB BUKOPHUCTOBYBAJIH KUJIBKICHHUIT CIIOCiO
BUSIBJICHHS OOCIMEHIHHS TpHOaMu 3a  allrTOPUTMOM,
po3pobiieHuM Ha Kadenpi MikpoOionorii, Bipycosorii Ta
imyHounorii THMY imeni I.51. TopbaueBchkoro. BinnosingHo
JI0 JIaHOTO alTOpPUTMYy CTAaHJIAPTHUH BaTHUHA TaMIIOH
micyst 3a00py Marepiany 3i CJIM30BOi 0OOJOHKH POTOBOT
MOPOKHUHY TIAIliEHTa, MPOTE3HOTrO Jioka abo MOBEpXHi
mpoTe3a, MPUIICHIO] 10 CIM30BOI 000JIOHKH, BHOCHIH B 1
mit cepenosuina AC (pipmu Oxoid). CekropasibHuil MOCIB
3MIMCHIOBAIM HAa CEJIEKTHBHE >KUBHIBHE CEpEOBHUILE
— arap Cabypo 3 1% IpiKIPKOBHM TifpOJIi3aToOM Ta
AQHTUOIOTUKOM aMITioKcoM Yy KoHHeHTpauii 2500 wmr/n
JUIsl TIpUAYIICHHS MOXIIMBOI CYMYTHBOI OakTepialbHOT
Mmikpodiopu. [laii KyapTypanbHe J0CTiPKeHHS BUUICHUX




KYJIBTYP IPOBOJIMIIH 33 CXeMaMH, IIPUUHATUMH Y MEANYHII
Mikostorii. OTpuMaHi pe3ysbraT 0OCIMEHIHHS BHpaXKaln

4yepe3 JIECATKOBHH JIorapu(M  KOJOHIEYTBOPIOIOYHMX
omuanis (Ig KYO) B 1 wmn. Ilicns nomnepenHbol
iICHTU}IKAIT BHUIIICHUX 130JIbOBAHUX KOJIOHIH Ta

iX MmigpaxyHKy B CEKTOpax Ha IOBEPXHI CepeNoBHUINA
Calypo BHIUISUIM YUCTI KYJIBTYpH IPIKPKOBUX TPHOIB.
KynbruByBaHHst TpuOiB 3miliCHIOBANOCS B aepoOHHX
YMOBaX TEPMOCTATI MPOTATOM 24 TOAWH IPH TeMIleparypi
37 °C, micng 4oro Big 1 10 5 1i6 B ymoBax KiMHaTHOL
Temrieparyp. bioximiuHy igeHTH(]IKAIiI0 BHIUICHUX
KyJIBTYp JpDK/IKOBHX T'pHOIB NPOBOAWIN CTaHIAPTHUM
METOJIOM 13 3aCTOCYBaHHsIM cepeoBuina ['icca 3 Habopom
BYIVIEBOIB y MPHUCYTHOCTI 1HAMKATOpa OPOMTHMOJIOBOTO
CHHBOTO.

OOcTe)KeHHsI  TAIli€HTIB  MpOBOJAMIOCS Ha 0asi
kadeapu OPTONEIUYHOI CTOMATOJIOTII Ta OPTOMOHTII
THMY imeni [.5I. TopbayeBchkoro Ha Bcix eramax i3
peecTpalliero 'y CHemiadbHO PO3POOJICHIH KapTi cKapr
AQHAMHECTUYHHX Ta OO0’ €KTHMBHUX JaHUX, Ppe3yJbTaTiB
nmabopaTopHuX Ta  (QYHKIIOHATBHUX  JTOCIIIKCHB.
Kniniyne ob6crexxennss COIIP  Bkmodano BH3Ha4YCHHS
il KOJbOPY, 3BOJIOKEHOCTI, HAsIBHICTH MOPQOIOTIYHUX
CJIEMECHTIB YPaXKCHb, OOJIOWICTh TpPU Maibnarii Ta i
MOAATAMBICTh. [iri€HIYHMH CTaH TOPOXHHUHU —poTa
OLIIHIOBAJIM 32 iHjekcoM I piH-Bepminbiiona. 3acrocoBaHo
came IIei 1HICKC y 3B’SI3Ky 3 THM, IO OUIBII CydacHi
IH/IEKCH OIIIHKH TiTi€HN POTOBOT OPOXXHUHHM Y TAIli€HTIB
i3 3yOHUMU TUTACTHHKAMH y OUTBIIIOCT] BUMA/IKIB HE TAIOTh
MOYJIUBICTh OIIHUTH BHACIIJOK BIJICYTHOCTI OIHOTO
CerMeHTy OOKOBHUX 3y0iB. PO3MOBCIOKEHICT 3amaJiCHHs
siceH Bu3HaiM 3a inaekcom I[IMA B momudikanii Parma
(1976), mo BuszHauamu y %. KpoBOTOUMBICTH siceH
BHU3HaYaau 3a MertogoM Muhleman-Saxer (iHzgekc
kpoBorounBocti PBI, 1971). [Ilamientam ocHOBHOT
rpyru (OI') mpoBoauiM arutikaiii aBTOPCHKOTO TEJI0 Ha
CJIN30BY OOOJIOHKY NPOTE3HOTO JioXka. ba3osi mapamerpu
ABTOPCHKOTO TEII0 «XJIOPTEKCUANH 13 METPOCTOMXITTiam»
(XI'+MCXT'): npu xonuenrpauii xmoprexkcuauny (XI)
B reneBif cymimn 5 mr/n. J{ns 3py4yHOCTI 103yBaHHS
rpenapar po3jiuBalid y CTAaHJAPTHI IUTACTHKOBI LITPHIA
06’emom 20 M. Arutikamii MpOBOAMIINCH TAKUM YHHOM:
1) marieHTy HaHOCWJIM TeJb i3 mimmpuia (0e3 TOojKh) Ha
BHYTPILIIHIO IIOBEPXHIO MOIEPEIHbO OYMIICHUX Ope-
KeT-cucteMu (1Mo 1 MJI Ha TUIACTHHKY), PO3MOIUISIOUN
{oro piBHOMIpPHO MO BCii TOBEpXHi; 2) HakIanaiu 3yOH1
TUTAaCTHHKH 1 3aJIMIIAJINCH 13 HUMH NPOTsroM 20 XBHIIMH Ta
HE NpuiMany Ky 1 piinHy MPOTATOM I[BOTO Yacy; 3) micis
LBOTO BUIIMaNM IUIACTHHH, MAILli€HT IOJOCKaB POTOBY
MOPOXKHUHY BOJIOIO, OPTOJOHTHYHI TUIACTUHHM TaKOXK
npoMuBaiy Bojporo. [licis yoro iX 3HOBY Hakmamaimu i
KOPHCTYBAJIMCS HUMH Jlalli y 3BU4aiiHOMYy pexumi. Kypc
mikyBanHs: 10-14 nui. Llg mpouenypa mnpoBoauiack
narjientam 1 pa3 B JceHb, TpuBamicTO 1o 20 XBUIJIHH,
MICJIS TITi€HIYHOT OYMCTKU IUTAaCTUHKH. J[lns aHamizy
e(eKTUBHOCTI JIIKyBaHHS TAaLIEHTH Oyl JOBLIBHO
noAizieHi Ha Tpu miarpynu. IlamienTam mepuioi miarpymnu
MPU3HAYadM TOJIOCKAHHS PO3YMHOM  XJIOPTEKCHIUHY
0,05%. [Mauienram apyroi niarpymnu (20 oci0) mpuzHavyammn
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resb, mo mictuth 0,6% XIJIOPreKCHAnHY Ha MICHEBO Ha
YpakeHy AUISIHKY TNpOTe3HOro Jjoxka. Jlyisi mporo remb
JIBIYl HA JICHb HAHOCHIM Ha TIOBEPXHIO IMPOTE3HOTO
JIOKa Ta 3MallyBaJld HAM BHYTPIIIHIO ITOBEPXHIO 3yOHOT
wiactuaky. [larientn Tpethoi miarpymu (21 ocoba)
BUKOPUCTOBYBAJIN a/Ir€3MBHY JIBOLIAPOBY CTOMATOJIOTIYHY
wiBky "nmnenenta X", Ky /ABidi Ha JICHb HAKJICIOBAJIH
Ha 30HY Ypa)KCHHsI BpaHIIi Mij 3yOHY TUTACTHHKY

Pesyabratn  podoru. Ilpu wmikpoGionoriduHomMy
JIOCITIJPKEHHI IPOTE3HOTO JIOKA Y JA1arHOCTUYHO 3HAYHOT
KUTBKOCTI ~ MPEJCTaBHUKIB  BUAUICHO 14  TakcOHIB
MIKpOOpraHi3MiB y HepIIiil Ta Apyrid rpymax Ta Jero
MeHIIe, 11 TakcoHiB — y TpeTiil Tpymi namieHTis. Y rpymi
1 TOMiHYIOYMM TIaTOreHOM, 0e3 CyMHIBY, OYJIH JIPiXKOBI
rpudu, BuaineHi y 95% nami€eHTiB, 10 CTaJO MiCTaBOIO
JUIsl THTBEP/DKEHHS JIIarHo3y KaHAWJ03HOTO CTOMAaTHUTY
(tabm. 1). Kpim Toro, y miii rpym y 10% mnamieHTiB
BUJUISUIM TPCICTABHUKIB MIlCTIaIbHUX TPUOIB  POIy
Aspergillus ta maiixe y 40% — aktuHOMineTiB. Y rpymi
2 JOpDKIKOBI TPHOW BUSIBICHO Y TIOJIOBHUHM TMAIlI€HTIB,
Toxi sik acneprin — y 10 %, 1o 3HauHO BiApi3HSIOCS
Big rpymu 3. VY rpymi 3 BHIUICHHS aKTHHOMILICTIB
Bijg3Hadanmu y 25% nanienris, a Candida albicans — y 10
%, 10 BBO)KaTUMYThCSl BapiaHTOM HOPMH ISl MAII€HTIB
i3 3yOHnME tutactuHkaMu. Kpim Toro, y 20 % mnarieHTiB
rpymu 1 Oyna 30iblIeHa YacToTa BUIUICHHS EHTEPOKOKIB
ta Oammi, y 33% — entepobakTepiil. BusiBieHi o3HaKH
Muc0io3y  CYNMPOBO/DKYBAIUCS — 3HWKCHHSIM  4YacTOTH
BUJIIJICHHSI PsY BOKJIMBUX CTAOLTI3yIOYMX BB y TPy
1, 3okpema Corynebacterium spp. (mo 29 %), anbda-
3€JICHUX CTPENTOKOKIB (10 82 %), MenTocTpenToKOKiB
(mo 13 %). Y rpymi 2 crioctepiraBcst TUCOIOTHYHHIA 3CYB,
OlmbIn BUpakeHHH y OiK (aKyJbTaTUBHO-1 0OOIiraTHo-
aHaepoOHOi OakTepianbHOi (uiopu. Bin3HaueHo BHCOKY
4acToTy BUAUICHHS cradinokokiB (53 %), Oakrepoinis
(59 %), dyzobakrepiit (53 %), wnoctpumii (23 %)
Ta eHrepobakrepiii (64 %). Y rpymi 3 He BHUSBICHO
Oynb-sIKMX ~ TUCOIOTMYHMX — 3pylieHb. llpencraBHUKH
OCHOBHUX BWJIB JE€CTabLII3yI0UMX MIKpOOpraHi3MiB
MPOSIBUIINCS y OUTBINOCTI MAIiEHTIB, TOMI SIK acTepriyiu,
Oanuiy, KIOCTpUAIi HE CIOCTepirajucs, a 3HaXiIKH
rpubie  Candida albicans, eHTepoOakTepiii MOXHA
pO3ISAATH K TOOJUHOKI BUMAIKku (He Ouibiie 5%).
[Ipm  MikpoOiONOTIYHOMY  JIOCHI/DKEHHI  IOBEPXHI
OPTOJOHTUYHUX IUIACTHH, SIKa NPUIISITae 0e3M0cepeHbO
JIO CIIM30BOi 0OOJIOHKH ITOPOKHUHU POTa, Y 1IarHOCTHYHO
3HAYHOI KIJBKOCTI TakoX OyJI0 BHIIJICHO NPEJICTaBHUKIB
14 TakcoHIB MiKpOOpraHi3MiB y MepLIiif Ta Apyrii rpymnax
i Tpoxu MeHIue (TUTbKK 11 TakCOHIB) - y Tpymi 3 NallieHTiB.
[IpuHIMMOBMX  BIAMIHHOCTEH  YacTOTH  BHJIIICHHS,
MOPIBHSIHO 3 JaHUMH MiKpOOIOJOTIYHOTO JIOCIIKEHHS
MPOTE3HOTO JIOXKA, BUSBICHUMH y TIOIIEPEHBOMY TEpPMiHi,
MU He crioctepirany. Y rpymi | JoMiHYIOYMM HaToreHOM
TaKoX OyJu IPiKIpKOBI Tprbu, BuaLieHi 31 100% mpoTesis
B OCHOBHOMY mpezacraBauky Buay C. albicans. Kpim toro,
y miit rpyni y 10% mnamieHTiB BUAUISIM TPEICTaBHUKIB
MmineniaapHuX rpudis poxy Aspergillus 1 maibxe y 32% —
AKTUHOMIIIETIB. (Tab. 1).
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Tadaunsa 1
KinbkicHa xapakTepucTika Mikpo0ioTn B IMHaMilli KJiHIK0-1a00paTOPHOro A0C/Ii>KeHHA MPOTe3iB y Mali€HTIB
. s . I rpyna 2 rpymna 3 rpyna

KinbkicHi mapamerpu (1104aTKOBi) 0= 58 n=17 n=45

JlpixpKoBa Mikpodaiopa 5,1+0,4 3,5+0,3 -

BakrepianpHa mMikpodiiopa 5,4+0,5 6,2+0,5 5,1+0,5

Kinbkicui mapamerpu (uepe3 6 mic.) | 1 rp.n =17 2rp.n=17 3rp.n=21

JpixmkoBa Mikpodaopa 5,9+ 0,3** 5,1 +£0,4%* 3,34+ 0,5%*

BakrepianpHa Mikpodiopa 5,7+0,5 7,4+ 0,5%* 5,8+0,5

K.l.]'leICHl napamerpu (uepe3 12 1rp.n=15 2 rp.n =12 3 rpn=15
|_mic.)

JlpbxpKoBa Mikpodiiopa 6,7 £0,5%* 54+04 5,2 +£0,5%*

BakrepianpHa Mikpodiopa 6,8 + 0,5%** 7,8+0,5 7,0 £0,5%*

VY rpymi 2 apixmpkoBi Tpuby (puc.la) BUAIEHO y MOJOBUHM NALEHTIB, Toai sk Aspergillus (puc. 16) —rtinbkn y 5

%, 110 BIPOTiJTHO BiJpi3HSUIOCS BiA IpynH 3.

Puc. 1. 3aranpHuii BUr1sa apiskxoBux rpudis poay Candida albicans (a) Ta uBisieBux rpudis poay Aspergillus
(0), 110 BHSIBJISIOTHCS Y MALI€HTIB NPH KOPUCTYBAHHI OPTOIOHTHYHMMH KOHCTPYKIisIMH.

IMo3nauenns: 1- nefiKoUTH; Z- APIKIKOBI KIITHHH.
bl

MeTon: a -- cBiTIOONTHYHA MiKpPOCKOIisl, HATHBHMII NMpenapar; 0 — CKaHylO4Ya eJIeKTPOHHA MiKpoCKomisl.
Ipuckoproroua nanpyra 25 Ks: opurinanbse 30insmenns 2000.

VY rpyni 3 BuIiTEHHS anTUHOMIIETIB BiA3HAYAH Y
YeTBEpPTOI YacTHHM MalienTiB, a Candida albicans —y 13
%, 10 BBOYKATUMETHCS BapiaHTOM HOPMH UTS TIAII€HTIB 13
3yOHUMH TUTACTHHKAMH.

TaknM YHMHOM, OTPHUMaHI pe3yabTaTH CIIUIBHOCTI
MiKpOOHOTO CKIIagy Ha CIIN30BIA 000JI0HII1
IDTACTUHYACTOTO JIOXKA 1 Ha TOBEPXHI IUIACTHHKH,
mpuierioi 0 Hel, JO3BOJSIOTH CTBEPIDKYBAaTH, IO
mig 3yOHOKC IDIACTHHKOIO HA CIHM30BiH  0OONOHII
(hopmyeThes TTONMIMIKPOOHa O10TITIBEA, IO KOJIOHIZY€ETHCS
MIPIOPUTETHUMH TaroreHamMu. Y rpymi 1 — me rpubm
pony Candida albicans, gacikoso -- Aspergillus. ¥V rpymi
2 - me 3Mimana (akynpTaTHBHO-1 00IiraTHO-aHaepoOHa
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GakrepianpHa ropa. Y rpymi 3 nepeBaskHO MPEICTAaBHUKH
HOPMaJIbHOI MIiKpOOIOTH CIHM30BOI OOOJIOYKH POTOBOT
MOPOKHUHU. [IJI1 BU3HAUCHHS BIUIMBY BIKy NpOTE3y Ha
PO3BHUTOK KaHIWI03y MH IIPOBEIHM KUIBbKICHY OIIHKY
MIKpOOHOTO 0OCIMEHIHHS TPHOKOBOIO Ta OaKTEpiabHOIO
MIKpOQJIOPOI0 Y TAIIEHTIB 3 PI3HAMH TepMiHAMH
eKCIlTyaTamnii akpuIOBHX 3yOHMX IUIACTHHOK (Tadm. 2).
JL1st OTiHKY KOHTaMiHAIii TPiKIKOBUMH TpHOaMH 3yOHIX
IUTACTHHOK Yy TIAIIEHTIB MEpIIOi TPyHmH MPOBEAEHO iX
OLIIHKY Ha TOBEpPXHI KOHCTPYKIIH, SIKi €KCIITyaTyBaJIUCS
HE MEHIIe, HDK MIBPOKY, PiK, 1Ba 1 Oimpmie pokis. Ha
MOBEpXHI 3yOHOI TUIACTHHKH, TPWIENIOl JI0 CIM30BOT
00OJIOHKH pOTa, i3 TEePMIHOM BHUKOPHUCTAHHS 6 MICSIIB




CIIOCTEpIraji CTaTUCTUYHO BIPOTINHY BHCOKY KUIBKICTB
JPpLKIpKOBOT (hrtopH 110 5,9 KOJOHIEYTBOPIOIOYHMX OJTUHUIb
(10°KYO), Toxi six 6akTepiaipHa Mikpohopa BimoBigata
3a3HaveHil Buiie. Yepes pik BiJ3HAYaIacs MaKCHMaJlbHA
KUIBKICTh APDKIKOBUX TPHOIB — 6,7 (Habmmxkaiocs 10
107 KYO). CTaTuCTHYHO BipOTiJHO 3011bIIyBAIOCS TAKOXK
i GaxrepianbpHe oOcimeninus — 6,8 (maibke 107 KYO).
s rennenuis 30epiranacs i Hagani. Buxonsun 3 wmineit
HaIoi poOOTH, MOAAJIBIIE CIIOCTEPEKEHHS Ta KOMILIEKCHE
JIKYBaHHSI TIPOBOAMJIOCS TAlli€HTaM, SIKi BXOISATH 10
nepmoi Tpynu. [HOI  TMAIi€eHTH TakKoX OTPUMYBAU
OPTOAOHTHYHE JIIKyBaHHsI B TOBHOMY 00csi3i. KomriekcHe
JIKYBaHHSl MAIi€HTIB 3 KIIHIYHO Ta MIKpOOiOJOTiyHO
T ATBEP/KEHIM Candida albicans-acouiiioBanum
3MIIIaHUM ITPOTE3HUM CTOMATHTOM BKIJIIOYAJIO ITPOBECHHS
MIPOTUTPUOKOBOTO Ta aHTHOAKTEPIaIBHOTO JIIKYBaHHSI, SIKE
MoJIATaNo B NMpU3Ha4YeHHI (urokoHasomy (SK mpernapary,
PEKOMEH/IOBAHOTO B JIIKyBaHHI KaHJIUIO3HOTO CTOMATHTY)
3a cxemoto 14 11i6 no 100 mr (mpu3Havany narieHTam BCix
MArpyI).

[Mamientn Oy JOBUTBHO MOALICH] HA TPH MiATPYIIH.
[Mamienram  mepmoi  miarpynu  OyJao  NPHU3HAYEHO
MOJIOCKAaHHSI ~ po3uuHOM  xJjoprekcuauny  0,05%.
[Mamienram apyroi miarpynu (20 oci®) mpu3Ha4YeHO Telb,
110 MicTUTh 0,6% XJIOPreKCUMHY Ha MICIIEBO Ha YPaKCHY
JUISTHKY TIPOTE3HOTO JioXka. J[is 1iboro resipb ABivl Ha JIEHb
HAHOCHJIM Ha ITOBEPXHIO MTPOTE3HOTO JIOKA Ta 3MallyBall
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HUM BHYTPIIIHIO TOBEPXHIO 3yOHOT rutacTuHKH. [laienTn
TpeThoi marpynu (21 ocoba) BUKOPHUCTOBYBAIIU aIre3UBHY
JIBOIIAPOBY CTOMArojoriyny IuiiBky "Jwuruienenta X",
SKy JIBIUi Ha ICHb HAKJICIOBAJIM Ha 30HY ypayKeHHS BPaHI
i 3yOHy TIacTHHKY. BpaxoByroun naHi, OTpUMaHi MpH
MIKpOOiOJIOTIYHOMY JIOCIIDKEHHI Marepiaiy 3 MOBEpXHi
Ta 3MHUBY 13 0a3uCy 3HIMHOTO MPOTE3Y, @ TAKOXK BHCOKUI
piBeHb OOCIMEHIHHSI rpubamMu Ta HEIOCTaTHIO (iKcarliro
y OinpmiocTi mamieHTiB Tomo. BoaHowac, mepeBaxkHa
KijgbkicTh mamieHTiB (54 3 58 — 93,1 %) He Momm
KOPHUCTYBATHCSl NIPOTE30M (TOJIOBHUM YMHOM TypOyBajia
€CTeTHYHa CTOpPOHA MUTaHHs). Y 3B’SI3KYy 3 IIMM cTapa
3yOHa TUTACTMHYACTa KOHCTPYKIIiS MiJjiaBaiacs o0pooiii,
sKa BKIIOYana (IMiciisi MEXaHIYHOTO YHIIEHHS IIITKOIO)
00poOKy B ynbTpa3BykoBiil BanHI «Yinerpa ECT-OCM»
(«I'eocodT») 3 BHKOPHCTaHHSM PO3UMHY «ABAaHCENT
(BAT «TIIK Texunoekcroprt»). Sk mnokaszamu Hamni
JIOCIIJDKEHHS, KUIBKICTh TPHOKOBOI Ta OakTepialbHOT
MiKpodopn Ha TIOBEepXHi 0OpOOJIEHOrO  MpoTe3y
MoYMHama 30UIbLIYBATHCS JIMIIE Yepe3 YOTHPH THXKHI.
[{poro uwacy OyJIO IIJIKOM JOCTaTHBO JIJISI BUTOTOBJICHHS
HOBOi 3yOHOi mwactuHkM. [lpunacyBaHHs (KOpeKIis)
HOBOI BHTOTOBJICHOT KOHCTPYKIii 3/1iHCHIOBANIOCH TiCIS
CTUXaHHs 3aMajibHOTO TPOIIECy, SIK mpaBuio, depes 10-
14 ni6 micns noyarky crienudiYHOro MeANKaMEHTO3HOTO
nikyBaHHs. OpTOJOHTHYHE JIKYBaHHS IPOBOIAMIOCS
OJIHOYACHO 3 MEANKAMEHTO3HHUM JIiKyBaHHSIM.

Taoauns 2
CryniHb 00CiMeHiHHS IPIZKIKOBUMH rpUdaMH y NALi€HTIB 3 KAHIWA03HUM CTOMATHTOM 3aJI€:KHO Bil rpynu
JIKyBaHHS

Cryminb obcimeninns | J[o mikyBamHs [icas nikyBanus (36epexenns uciBanus 10 27)
JPIKIKOBUME IpHGaMu abe. (%) Hinrpynal Hinrpyna 2 Hinrpyna3

n=17 n=20 n=21
Minimanena, 10 23 12 (20,7) 2(3.4) 1(1,7) 0
[Momipsra, 10 +3 31(53.4) 3(5.2) 1(1,7) 0
Bucoxka, 6inpure 10° 15 (25,9) 4(6,9) 2(3.4) 1(1,7)
Pazom 58 (100,0) 9(15,5) 4(6,9) 1(1,7)

BcraHoBieHo, 1110 ITicyist JIIKyBaHHS CKapry, OB’ si3aHi
3  KaHAWJO03HMM CTOMAardTOM pOTOBOI IMOPOXKHHHH,
Hifgamucst CyTTeBoMy perpecy. Tak, y rpynax marieHTiB,
sKi, KpiM (NIIOKOHA30Ily, BUKOPHUCTOBYBAJIH aBTOPCHKHIl
rejib «XJIOprekCcuauH i3 Merpocromxitriam (XI'+MCXT),
BKe yepe3 3 noOu Oynu BiACYyTHI CKapru Ha BIIUyTTS
0O0JTIOYOCTI CIM30BOT OOOJIOHKH TIiJ1 3yOHOIO MIACTHHKOIO,
HeYiHHS, CBEpODK CJIM30BOI OOOJOHKH MijJ 3yOHUMH
IUTACTHHKAMHU SIK 110, TaK 1 micis Dki. Bynmu Big3HaueHi
OokpeMmi TOOIYHI e(eKTH 3acToCyBaHHS (IFOKOHA30IMY,
30KpeMa TaKi CUMIITOMH, sIK O1J1b Y )KUBOTI, Aiapes, Hyl10Ta,
METeOpH3M, BHCHUII Ha IWIKIpl, SKI MPUIHHSIINCS IiCHs
3aBEPILCHHS MPUIOMY (PIIFOKOHA30JIY — Y TPHOX MAIlI€HTIB
(5,6 %). BupasHa auHamika MPOCTEKYETHCSA IiA Yac
aHaJIi3y CKapr Ha XBOPOOJIKBI BITUYTTS CIU30BOT 00OIOHKH
i1 3yOHOIO MJIACTHHKOIO. Y Pe3ysbTari OIIs/IIB Malli€HTIB,

SKI TPOBOJMJIM JO 1 MIiCJs KOMIUIEKCHOTO JIIKYBaHHS,
TMOMIIIICHHS MiCUEeBOT KIIHIYHOT KapTHHU OyJao y BCiX
MAIi€HTIB, 1 3MEHIIEHHS Ta 3HUKHEHHS CHMIITOMATHKH
KaHJUIO03HOTO  CTOMaruTy  POTOBOI  TOPOXKHUHH
BiZI3HAYaoCsi MpU BCIX BapiaHTax JIKyBaHHs, IPOTE
HaWOUTbIINKA edekT OyB BHSIBICHHH NPH KOMILUIEKCHOMY
JIKYBaHHI, M0 BKJIKYAJO MPOTUTPUOKOBY TEPAIIiio
(uroKOHA30/I0M 1 MiCLEBE 3aCTOCYBaHHS aBTOPCHKOTO
reqro. Pazom 3 TUM HE3HauyHa 4YacTKa TAIi€HTIB (Bif
4,8 mo 10,0 %) Bia3Hayamu 30epeKEHHS XBOPOOIUBHX
BIZUYTTIB, CBepOXKY, medinHs. L{i cuMnTOMH NpakTU4HO
3HUKaJIM Yepe3 3-6 MICSIIB Mmicis JiKyBaHHs. BaxiuBum,
Ha Hall MOINIs, € MOXKIJINBICTh KOPUCTYBaHHS 3yOHUMH
TUIACTUHKAMHU i 4ac JikyBaHHsA. [Ipu BukKopucraHHi
IUTIBKK KOPHUCTYBaJKMCs 3yOHMMH iactuHkamu 20 i3 21
nanienra (95,2%), Toai sk y nepwii miarpymi - 52,9%, a
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B Apyrii — 60,0 %. Baxx1MBUM 1TOKa3HUKOM € BIAMIHHICTh
CTYICHS KOJOHI3aIlil YM KUIBKICHOTO OOCIMCHIHHS.
BukopucroByroun pexkomenaanii A. C. Hocika, Bnepiie
3anpornonoBaHi npu Candida-acoriiioBanoMy apoJJOHTHTI
[2], MM PO3AIAMIM BCi 3HAXIAKHM JIPIKDKOBUX I'puOiB Ha
TPH KaTeropii 3a CTyneHem oOciMeHiHHs: MiHiManbpHy 10*
3, momipHy — 10%°, Bucoky - nonax 10° KYO. Orpumani
JlaHi, y TOMY YHCHI y 3B 513Ky 13 pe3y/bTaTaMu JIIKyBaHHS
MAIIEHTIB Y MiArpynax, noaano y tadmn. 3. MiHiMaabHUAN
CTyMiHb OOCIMEHIHHS, SIKMH (OPMaIBHO € IIiJICTaBOIO
JUISL BCTAHOBJIEHHS JiarHo3y kauaumoszy (1073 KVYO),
BusiBiieHo 'y 20% manienti. Ilicast peamizamii cxem
JIIKYBaHHSI, BCTAHOBJICHO, 110 TiIJBKH Y JBOX NAalli€HTIB
MIEPIIOi Ta OTHOTO MAIli€eHTa APYTol miaArpymnw, (Tooto y 3,4
ta 1,7 % BiIOBiTHO) 30epiraocs BUIIICHHS APIKIHKOBIX
rpuOiB y JIarHOCTUYHO 3HAYHIN KUIBKOCTI. Y TOMH ke uac
y Ipyrmi 3, Jie mij 4ac JiKyBaHHs BUKOPHUCTOBYBAJH BECh
3anpoNOHOBaHNN KoMILIeke ((urokoHa30m mnepopaibHO
Ta «MeTpocTOMXITriam» 3 XJIOPTeKCHAMHOM MICIIEBO),
JPIXKKOBI TPHOU HE BUSIBIICHI.

Opepkani mpu  MIKpPOOIOJIOTIYHOMY  TOCIIIKCHHI
JaHi CBiM4aTh, 10 MPUTHIYEHHS POCTYy  PI3HHUX
BHU/IB MIKPOOPTaHi3MiB 3aJIC)KUTh BIJl KOHIICHTpAIii
XJIOPTeKCUIMHY y CKJIaJl aBTOpPChKOro remto (tadm. 3 i
Taom. 4).

MiniMasibHa  iHTIOyrO4a 1032 XJIOPTEKCHIMHY
cxnanana 0,05 mr. Pict kokoBoi Mikpodiopu (cTadinokoku,
CTPENTOKOKH ) TPUTHIyBaBCSI ITi]] BIUTHBOM XJIOPT€KCHIHHY
B KoHIeHTpaii 0,5 Mr. KibKicTh KOJIOHIH rpaMIIO3UTHBHOT
KOKOBO{ MikpodutopH, 1o Bupociia yepe3 30 XBUIMH micis
CyMicHOi iHKyOamii i3 XJIOPreKCHJANHOM 3MEHIINIIACh
g0 10* i mo 10> KYO/mMa micias 4YOTHPbOXTOIMHHOL
inKyOarii. [Ipy BUKopucTaHHI Xjoprekcuauny B 11031 0,1
ta 0,5 MI' He BHSIBJIIEHO POCTY KOKOBOT MIKpOQIOpH Micist
iHKyOanii npotsirom 4-x roguH. [Ipu poMy npurHiYeHHS
pPOCTY KHIIKOBOI MaJMYKH 33apEECTPOBAHO Y BHUIAJKY
3aCTOCYBaHHSl ABTOPCHKOTO TENIO0 «XJIOPTEKCHIHMH 13
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merpoctomxitriam»  (XI+MCXI) 3  KOHILEHTpaliero
xyoprekcuanny ke y no3i 0,01 mr. Kinbkicte KonoHiN
eHTepobakTepiit Ha cepenoBunli Exmo vepe3 30 xBUIUH
cymicHol iHKyOaril 3menmmioch 1o 10* KYO/mn i yepes
4 romuau mo 102 KYO/mn. AHTUTpHOKOBI BIaCTHBOCTI
ABTOPCBHKOTO TEINII0 MPOSIBISIMCS TPU  3aCTOCYBaHHI
OlmbIl  3HAYHOI KOHILEHTpALil XJIOprekcuauHy. Tak,
NpU BUKOPHUCTaHHI xJyioprekcuanHy B no3i 0,05 mr He
CTIOCTepiraoch NpUrHideHHs pocTy rpudiB. Toxi sik y 1031
0,1 mr iHriOyrounii BIUIMB XJOPTEKCHIMHY Ha PIiCT rpudiB
p. Candida nipostBsiBcss He3HAuHO. SIBHE TPUTHIYCHHS
pocty TpHOIB CHOCTEpirajioch BXe MPH BHKOPHUCTaHHI
xyoprekcuauay B o3 0,6 mr. Ilicns 30-xBUIMHHOT
inkyOarii rpubiB p. Candida pa3oM 3 aBTOPCHKUM
reJieM KiJIbKicTh KOJIOHiNM 3menHmmnack 1o 106 KYO/mi,
a micas 4-x roguu g0 10* KYO/mi. Ilpu BukopucTaHHi
xJyoprekcuanHy B 71031 0,1 ta 0,5 Mr He BUSIBICHO POCTY
KOKOBOi MIKpO(JIOpH HAaBITh MiCI YOTHPHOXTOJANHHOL
iHKyOarii. Toi SIK MPUTHIYEHHS POCTY KUIIKOBOT MTaTMYKH
3apeecTPOBAHO y BUIAJKY 3aCTOCYBAaHHS XJIOPTEKCUIUHY
B koHI1IeHTpaii 0,1 mr. KixbKicTh KoNOHi# eHTepodakTepii
Ha cepenoBuii Exyo yepes 30 XBUIIMH cyMicHOT iHKyOarlii
3meHmmnocsk o 10* KYO/mn, a depes 4 roguan 1o 102
KYO/mMn.  AHTHrpHOKOBI  BIIaCTHBOCTI  aBTOPCHKOTO
TCIIF0 TPOSIBIISUTACS TPU 3aCTOCYBaHHI OLIBII 3HAYHOI
KOHIIEHTpAIlii XJIOPreKCHIUHY.

I[Ipn Bukopucranni XI+MCXI mpm  BMicTi
xyoprekeuanHy B nosi 0,05 mr He crocrepiraioch
NpurHiYeHHs pocty rpubiB. Y mosi 0,1 mr iHriOyrounii
BrumB XI'+MCXI Ha pict rpu6iB p. Candida nposiBisiBest
HE3Ha4YHO, TOJl SIK 3HauHE IPUTHIYEHHS POCTy TrpuOiB
CIIOCTEPIraioch TiIbKH PH BUKOPUCTAHHI XJIOPTeKCHHHY
B 11031 0,6 mr. Ilicnst 30-xBunmMHHOI iHKYOanii rpudis p.
Candida pa3oM 3 aBTOPCHKHM TeJIEM KUTBKICTh KOJIOHIH
sMmenmmmiaack 10 10° KYO/mn, a micas 4-x rogud go 10*
KYO/m.

Taoauns 3

EdexTuBnicts BIiInBy rejaro Merpacromxitriana Ha Mikpoduiopy Ta rpu6u pony Candida yepe3s 30 xBuiiuH micJis
ix cymicHoi kyabsTuBanii (KYO/mu)

MikpoopranizmMu Alo3u xjoprekcuamHy Kontposb
0,05 mr 0,1 mr 0,5 mr KYO/ma

4 2 108
S. aureus 10 10 -
S. pyogenes 104 10? - 106

3

E. coli 108 10* 102 10
ITpubu p. Candida 108 108 10° 108
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Taoauus 4

EdexkTuBHiCTH BIVINBY aBTOPCHKOIO resito Ha Mikpodguiopy Ta rpudu pony Candida yepe3s 4 roquuu micjs ix
cymicnoi kyabTuBanii (KYO/mo)

MikpoopraHnizmu Hosu XI KonTtpoan
0,05 mr 0,1 mr 0,5 mr KYO/ma
g
S. aureus 102 - - 10
S. pyogenes 102 - - 106
. . ) 0¥
E. coli 10 10 -
ITpubu p. Candida 108 106 107 108

AmnTnb6akrepianpHi BracTUBOCTI XI' IMOSICHIOIOTHCS
iX BIUIMBOM Ha JAWMXaJbHUH amapar MiKpoOHOI KIIITHHH
32 paxyHOK YTBOPEHHS ILTIBKH, IO MOXE 3MiHIOBaTH
CTPYKTYpy  KIITMHHOI  CTIHKM Ta  IpPUTHIYyBaTH
PO3MHOKEHHSI.

TaknM 4YMHOM, JOCHTIDKCHHS TPOBEACHI in Vitro
CBiYaTh NPO CYTTEBHH IHTIOYyIOYMH BIUIMB aBTOPCHKOTO
reiro Ha picT S. aureus, S. pyogenes Ta E. coli. Menmry
e(eKTUBHICTh TEII0 3apPEECTPOBAHO IIOJ0 T'pudiB pody
Candida. Buxonsgun 3 aHasi3y, TirieHa 3HIMHHX 3yOHHX
IUTACTHHOK Ha TJII BUKOPHCTAHHS aBTOPCHKOTO TEJII0
3aJIMIIAETHCS Ha BUIIOMY PiBHI IPOTSATOM YCHOTO TIepiomy
CrIoCTepeXeHHs (B cepenHboMy Ha 1 Oan Buima yepes 2
TWKHI, Ha 2 O6amm — uepe3 1,5 ta 3 micsmi, Ha 1 6am —
yepe3 6 Micsuis). TUM He MEHIII, MOXXHA TOBOPUTH TIPO 1T
MTOCTYIOBE MOTIPIICHHS B 000X Irpynax Ta po He0CTaTHii
piBEHb TITIEHM TMICJS KUTBKOX MICSIIB KOPHCTYBaHHS
3yOHMMH TUIACTHHKAMHM, X04a BiH OyB CyTTEBO BHIINM,
ik y KI'. [Ipo poxp ririenu pota mpu OpTOIXOHTHIYHOMY
JIKYBaHHI HarojoInyloTh Takox iHmi asropu [1, 10].
PesynbraTi  IUTOJNOTIYHOTO  JOCIHI/DKEHHS  BHSBHIN
CYTTEBI BIIMIHHOCTI y CTaHi €MiTeIiI0 CIIM30BOT 000IOHKH
MPOTE3HOTO JIOXKa Yy TAIl€HTIB 3 OPTOJOHTHYHHMH
3yOHMMH TUTACTUHKaMH TIPH 3aCTOCYBaHHI JIOKAJIBHHUX
arutikariii  migsumenoi koumnentpamii XIT mo 0,6% y
moeqHaHHi 13 Metpacromxitrian [4].  KomriekcHe
JIKYBaHHS MalieHTiB [3] 3 KIIHIYHO Ta MIKpOOiOIOTiYHO
i ITBEPIKCHUM Candida albicans-acoiiiioBaHuM
3MIMIaHUM ITPOTE3HUM CTOMATHTOM BKJIIOYAJIO ITPOBECHHS
MIPOTUTPUOKOBOTO Ta aHTHOAKTEPIaIBHOTO JIIKYBaHHSI, SIKE
TOJIATAN0 y NMpU3Ha4YeHHI (UIIOKOHA301y (SK Ipernapary,
PEKOMEHJIOBAaHOTO  JUISL  JIIKYBAaHHA  KaHUJIO3HOTO
cTOMaruTy) 3a cxemoro 14 ni6 nmo 100 mr (mpusHavamm
marieHraM Beix miarpym). [lamientn Oymu  JOBiITBHO
noxineni Ha 2 miarpynu. [lamienram mepmoi miarpymu
MIPU3HAYAIMCS TOJOCKAHHS PO3YMHOM XJIOPTEKCHINHY
(XT') 0,05% y moeanani i3 Merpacromxirriai. [Tarientam
apyroi miarpynu (20 oci0) mpu3HaUanyu aBTOPCHKHUN Tellb
Mertpacromxitrian, mo wictutb 0,6% XI++MCXT
MICIIEBO Ha YPaKEHY IUISHKY MiIIUIACTHHYACTOTO JIOXKA.
Jns 1iporo renb ABiYiI HA JICHb HAHOCWIIM Ha TTOBEPXHIO
T ATUTACTHHYACTOTO JIOXKa Ta 3MAIlyBaJId HUM BHYTPIIITHIO
MMOBEpXHIO 3yOHOI TutacTuHKH. [lin wac Takoi Teparii Ha
paHHIX eTarax CIIOCTEepeXeHb iHJEeKC AN(EPeHIIIIOBAaHHS

CTITENIONUTIB CYTTEBO MiJABHIILYBABCS, 3 TOJAIBIINUM
MOCTYIOBUM 3pPOCTaHHAM Yy BimmaieHi Tepminu. Ilpm
MOPIBHSHHI I[LOTO0 MOKa3HMKA 3 KOHTPOJIBHOIO T'PYIIO0
Oylio BWSBJIEHO 3HAYHO BWINl 3HAYCHHS IHJCKCY IIpH
nokaneHOMY BuKopuctanui XI+MCXT 0,05% y panni
TEpMiHH Ta cTab1i3a1i0 TO3UTHBHUX 3MiH Y TOJAIIBIIOMY.
Ilinx dwac BHBYCHHS [AWHAMIKA 3HAuCHb IHJCKCY
KepaTuHi3alii emiTeJIONUTIB TaKOK BHUSBICHO CYyTTEBI
BIIMIHHOCTI MDK TaIi€eHTaMH IOCTIDKYBAaHUX TPYIL:
npu mpoBeaeHH] JokanbHOI Tepamnii XI+MCXI' 0,05%
3HAYCHHS 1HIEKCY KepaTHHi3aIlil CyTTEBO 3MEHIIYBAJIUCH
Ha paHHIX eramax, Ha BiaMiHy Bin marieHtiB K[, micus
YOro TMOKa3HWK HOpMalli3yBaBCs. BuBYeHHS peakiil
aacopOIii MIKPOOPTaHi3MIiB CIITETIOIMUTAMHI TTOKA3aIH
OUTBII BUpaXXCHI BIAMIHHOCTI 3HAUCHb II€T PEaKIlii Mix
nanieHTamMu 000X Tpyn OyiaM BHSIBICHI IIpU JIIKyBaHHI
XI+MCXT 0,05, me ¢ikcyBanucs BipoTigHI BiAMIHHOCTI
MDK TpylamMH Ha paHHIX eTanax CHOCTepEeKECHHs. AHai3
OTPHUMAaHUX Pe3yIbTaTiB MIKpPOO10IOTIYHOTO TOCIIHKEHHS
nokaszas, 110 y nanienTtiB OI' B Ounbin panni tepminn (14
mHiB, 1,5 Micsist) He OyII0 BUSIBICHO CYTTEBHX 3pYIICHB
Yy KUIBKICHOMY Ta SIKICHOMY CKJIaJi MiKpodiopH.
Takox cmig 3a3HauntH, mo B OI' komHOTO pasy He
Oymu 3adikcoBaHi J1abopaTopHi O3HAKH KaHAWIO3HOTO
cromaruty, Toai ik y KI'y 80, 5% mariienTis Oynu BUsIBIICHI
O3HaKM KaHauao3Horo crtomaruty. Ilo crocyernes
BIJUTAJICHUX TEPMIHIB CIIOCTEPEKEHHsI, MOXXHA TOBOPUTH
MPO HETaTHBHY TEHJACHINIO 10 30UIBIICHHS THTPIB
MIPE/ICTABHUKIB MIiKpoOHOI (hiopH, mpoTe BiporigHMX
BIIMIHHOCTECH MO0 BHUXITHOTO pIiBHA Yy OUIBIIOCTI
BUIIAJIKIB HE 3a(hikcoBaHO. BUBUCHHS aHKET, 3alIOBHEHMX
Ha OCHOBI CKapr TAIN€HTIB I OILIHKA MPOIECy
ajanramii 710 3HIMHUX 3yOHHMX TUIACTHHOK, JIO3BOJIMIIO
BUSIBUTH TICBHI CYTTEBI BIAMIHHOCTI y pa3i JIOKAJIFHOTO
3actocyBanHs XI+MCXI 0,05%. A came: HOpIBHSHO 3
TPAIMLIHAM METOAOM INPOTE3yBAaHHS, HU3KA KIFOYOBHX
CKapr, 110 BUHHUKAIOTH IIiJi YaC KOPHCTYBaHHS MPOTE30M,
3HayHO pime 3ycrpivamucst B OI. Taki ckapru, sk
OOITIOUICTB i1 TUTACTHHKOIO, TTIOJPAa3HEHHS B/l HASBHOCTI
3yOHOI TUIACTMHKHM B IOPOKHMHI pOTa — BIPOTIAHO
BIZIPI3HSUTHCS BXKE Ha paHHIX eTarax CIOCTePEKEHHS.
Takox JIeno MeHIIe MalieHTiB CKapKHUIIUCS Ha CyXIiCTh y
NopokHKHI poTa. [Ipy nmpoMy B mepii JHI 3aCTOCYBaHHS
XI+MCXT' 0,05% nHe3Ha4HO BIUIMBaja Ha TaKi CKaprH,
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SK TIOpYUICHHS apTUKy/smii Ta (QoHalil0o MOBH, a
TaKOK YTpYJIHEHE BiIKynryBaHHs Dxi. OnxHak 3romom,
BHACJIIJIOK MPHUCKOPCHHS TIPOIIECy ajamnTallii 10 3yOHOi
IUTAaCTHHKY, TOMIMPEHICTh 3a3HAuYeHHX CKapr TaKoX
CYTTEBO 3MEHINMJIACh. BUpakeHWil MO3UTHBHHUN eQeKT
3actocyBanHsi XI+MCXI 0,6% crocrepirascst npu
BHBYCHHI CTaHy siceH. Llell BHUCHOBOK Oyi10 3p00ieHO HAMU
Ha IiICTaBl 3HAYHOTO 3HWKEHHSI TTOIIUPEHOCTI 3aaJeHHs
siceH (iHmexkc PMA) Ta BHpaKCHOTO 3MEHIICHHS IXHBOT
KpoBoTouuBOCTi (iHAekc MromiemaHa—3akcepa) depes
JIBa TIDKHI BiJ TT0YaTKy HOCHIIpKeHHS. Taki pesyabraté
nosicHiotoThest BIumBoM XI+MCXTI' onmpasy Ha Kiibka
MaTOTeHETUYHUX JIAHOK CTOMATHTY, a caMe: 3MEHIICHHS
3anajbHUX MPOSIBIB, TOKPAIIEHHS KalliJIIPHOTO KPOBOTOKY,
aKTHBAllis  AHTHOKCHJAHTHOI  3aXHMCHOI  CHCTEMH,
aHTuOaKTepiadbHUil  e(eKT, M0 OCOOJIMBO SICKPaBO
MIPOSIBIISIETBCSL 'y BIJTHOIIEHHI aHaepoOHOi Mikpodiiopw,
sIKa BIIrpa€e BaXIUBY pPOJIb Y PO3BUTKY CTOMATHTY.
3acrocyBanHd XI'+MCXI' 0,6% moxpalye nocTadaHHs
KHCHIO JI0 TKaHMH HapOJIOHTY, a TAaKOK Ma€ IMOTEHIIIHO
iMyHOMOymot0uni epext. OCoONMMBO BaXKIIMBO, 110 LEH
e(eKT YacTKOBO 30epiraBcsi MpOTSATOM JJOCUTH TPHBAJIOTO
Yacy BiJl MOYATKY JIIKyBaHHsI, 110 JIO3BOJISIE TOBOPUTH PO
MO3UTHBHUI BIUIMB Takol Teparii He JIMIe Ha MpOIecH
ajanranii mamieHTiB 10 3yOHMX IIACTHHOK, aje W 1po
MOXJIMBICTh KOPEKIIl CTaHy TKaHWUH MapOJIOHTY y IHX
MaIieHTiB. 3arajoM BHKOPHCTaHHS MeTpacToMXiTriamy
B OPTOJIOHTIT € OJJTHUM i3 HAHMEPCIIEKTUBHILINX HAIPSIMIB
LLOTO PO3/ILTY CTOMATOJIOTIT, OCKLIBKH JTO3BOJISIE TOCSTATH
MMO3UTHBHOTO €(EKTy y TMOENHAHHI 3 OC3MCKOI TaHOi
METOJIMKH.

BucHoBku.

3anpornoHoBaHMUH AJITOPUTM KOMIIJIEKCHOTO
JIKYBaHHS, 1110 BKJIIOYA€ 3aCTOCYBaHHS POTHUIPHUOKOBOTO
npernapary (UIFOKOHA30J1 y TOENHAHHI 3  MICIIEBUM
3aCTOCYBAHHAM TeJto «MetpocTomxiTriam i3
XJIOPFEeKCUIMHOM,  3HE3apaKeHHs  cTapoi  3yOHOI
KOHCTPYKIIT Ha Mepioji BUTOTOBJIEHHS HOBOT KOHCTPYKIIil,
JI03BOJISIE OTPUMArTH TO3UTHBHUH KIHIYHHH eQeKT y
JIIKYBaHHI KaHMJJO3HOTO CTOMAaTHTY.

Pesynbraru npoBeIeHOTO JIOCIIDKEHHS I03BOJISIIOTH
MATBEPANTH  TIO3UTHBHUHM  BIUIMB  3aCTOCYBaHHS
xyoprekcuanny 0,6% y moennanHi i3 MerpacToMxitrian
Ha HU3KY KIIHIKO-Ta0OpaTOpPHUX IOKAa3HUKIB CTaHy
pOTOBOi TMOPOXKHMHU Yy JUTEH, $Ki KOPHCTYIOTHCS
HE3HIMHUMH OPTOAOHTUYHUMH KOHCTPYKIIISIMH, a came:
MOKPAIICHHS TIri€HIYHOTO CTaHy POTOBOI MOPOKHHHHU
Ta HE3HIMHUX KOHCTPYKIH, 3Ha4yHe 3MCHIICHHS
TIOLIMPEHOCTI Ta BUPAKECHOCTI 3alalieHHs SICCH B JIUISHII
MIPUYMHHKAX 3yOiB, MPHCKOPEHHsI pereHeparlii ermiTesiro
cIM30BO1 OOOJIOHKHM Ta 30€pE)KEHHs IMOYaTKOBOIO PiBHA
ii kpoBomnocrayanus (iHzekc Miomiemana—3akcepa),
30epeKeHHSs IKICHOTO Ta KUIBKICHOTO CKIIaly HOPMaJIbHOT
MiKpoQJopu poTOBOi MOPOKHUHH. CyKyMHICTh IHX
MO3UTHBHUX €(EeKTIB y TOEIHAHHI 3 KIIHIYHUMHU
nposiBamu  Aii  xnoprekcuauny 0,6% y mnoenHaHHI i3
MeTpacToMXiTriaja IpU3BeNo JI0 3HAYHOTO HMPUCKOPESHHS
MPOIIeCy aJanTaiii JiTel 10 HE3HIMHHUX OPTOAOHTHYHIX
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KOHCTPYKIIH Yy TO€AHAHHI 3 MEHIIOK IOIIHPEHICTIO
OCHOBHHUX CKapr, IIO CYyNPOBOKYIOTh TaKWil Iporec
OPTOJOHTUYHOTO JIIKYBaHHSI.

Bcranosneno rajJbMyIOYHi BILUIUB TeJIio
XJIOPTeKCUANH+METPACTOMXITria]l Ha PpICT 30JI0TUCTOTO
cradiokoka, MIOrEHHOTO  CTPENTOKOKAa,  KHIIKOBOI
MaJNYKY Ta TpudiB pody Candida in vitro. AHTUMIKPOOHUT
Ta AHTUTPUOKOBHI e(EKT TeN0 3aJCKUTh BN 03U
XJIOPFEeKCUAMHY Ta TEepMiHy HOro BHKOPHCTaHHSI.
[HriOyroumnii BIUIMB TeN0 Ha TPAMIIO3UTUBHY KOKOBY
MIKpOJIOpy  CIIOCTEpIraeTbcsi MNpPU  BUKOPUCTaHHI
xJoprekcuanay B konmentparii 0,05; 0,1 Ta 0,5 mr B
yMoBax iHKyOamii sk mporsirom 30 XBWIMH, Tak 1 4-x
TOJIUH.

JerpecuBHa [isl Tel0 Ha KHIIKOBY MaJUYKY
aKTHBI3y€TbCS TPHU KOHIIEHTpalii  XJIOPreKCUIUHY
(0,5 mr). Pict E. coli mpu BHKOpHCTaHHI Takoi J03H
xyoprekcuanHy (0,5 Mr) ta OiIbIIOro TEpMiHy CyMiCHOT
iHKyOaIil (4 ToAMHM) HE BUSBISBCS.

AHTUTPHOKOBHH ~ €(eKT  aBTOPCHKOIO  TEJio
BUSIBIISIETBCSI TIPH  BUKOPUCTAHHI OUIBII BUCOKOI JI03H
xyoprekcuanHy (0,6 Mr) Ta OiIBIIOro TEpMiHY CyMiCHOT
iHKyOaii (4 roguHm).

IepcnexkTuBN MOATBIITHX AOCTi/IKeHb.
[Tomanbnn  JOCHIPKEHHST MOXYTh OyTH  CHIpsSIMOBaHi
Ha BHBYCHHS B3a€EMO3B’S3Ky MDK IICHXOEMOIIHHUM
CTaHOM TIAI[IEHTIB 3 HE3HIMHUMH OPTOJOHTHYHUMH
KOHCTPYKIISIMH y BOEHHHWH uac, 3MiHAMH y MiKpoOioTi
poTa Ta pHU3MKOM PpO3BHTKY 3allajbHUX MPOLECIB
POTOBOT MOPOXKHUHU. AKTYaJIbHUM € TaKOK PO3IIMPEHHS
aHaJi3y BIUIMBY MOJIMIKPOOHUX acomiamiii Ha pi3HHX
TEepMiHaX KOPUCTYBaHHsS OpEKEeT-CUCTEMaMH, BUBYCHHS
e(eKTUBHOCTI MPoOIOTHYHOT Ta aHTHMIKpOOHOI Tepamii,
a TaKoK pO3po0Ka MDKIMCHUIUTIHAPHUX  MOJICICH
MPOTHO3YBaHHS YCKJIQJIHEHb OpeKeT-CHCTeM, 10 OyayTh
BpaxoBYBaTH OI0JIOTIYHI, TICHXOJIOTIYHI Ta COIalbHI
YUHHHUKH, SIKI BIUIMBAIOTh HA TMOKA3HUKH SIKOCTI YKHUTTS
TeMaTHYHUX ranieHTiB. OcoOaMBY yBary ciiJl MpUAITHTH
BHYTPIIIHBO TEpEMIIlIEeHNM 0cobam, siKi nepeOyBaioTh y
CTaHI XPOHIYHOTO CTPECy Ta MalOTh OOMEXEHHH JOCTYII
10 AKICHOT MEIUYHOI TOITOMOTH.

Konguiikt iHTepeciB. ABTOpH JCKIapyIOTh, IO
HE MaloThb KOHQJIIKTY IHTEpeciB CTOCOBHO JIaHOTO
JIOCITIJDKEHHSI, B TOMY 4Hcii (piHaHCOBOTO, 0COOHMCTICHOTO
XapakTepy, aBTOPCTBA 4YM IHINOIO XapakTepy, L0 Mir
OM BIUIMHYTH Ha JOCH/UKEHHS Ta HOro pe3yJbTarH,
Npe/ICTaBJICH] B Ll CTaTTi.

®dinancyBaHHsl. J[OCHi/PKEHHST MPOBOIMIOCS 0¢3
(hiHaHCOBOT MIATPUMKH.

ABTtopchKi BHeckn: a) P.SI. Pomaniok — koHIenis Ta
Ju3aiiH; 30ip Ta y3arajbHCHHS JaHUX; HAJJAaHHS MaTepialiiB
JUIsl JIOCHI/DKEHHS; €) - HallMCaHHS pYyKONuCy; B, I)
H.O. I'eBkaniok - aHaji3 Ta iHTEpIpEeTallis pe3ysbTaTiB;
0) aaMiHICTpaTHMBHA MIATPUMKA; JK) pelaryBaHHS
PYKOTIHCY;

Yei  aBropu  OpoYMTANM  Ta
OIyOJTIKOBAHOKO BEPCIEI0 PYKOITUCY.

OroanInCs 3
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TREATMENT OF STOMATITIS IN CHILDREN WITH CORRECTION OF THE DENTAL ROW

WITH ORTHODONTIC CONSTRUCTIONS
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Abstract.During orthodontic treatment, the most common strains of microorganisms that contaminate the oral cavity

of such patients often cause various inflammatory diseases. On average, 65% of patients who seek orthodontic care re-
quire the use of fixed orthodontic structures. Their negative impact not only on tooth enamel, but also on the oral mucosa,
which occurs mainly due to poor oral hygiene, has been well studied. Studies of the author’s gel "chlorhexidine with
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metrostomchithial" (CHG + MSCHG) in vitro indicate the antibacterial and antifungal activity of the gel. Purpose of the
research: to study the antimicrobial and antifungal activity of the author’s gel in patients with stomatitis when using fixed
orthodontic structures.

Material and methods. To study the antibacterial properties of the author’s gel HG + MSHG, the most common
strains of microorganisms that contaminate the oral cavity of patients with inflammatory diseases were used as test cul-
tures: S. aureus, S. pyogenes, E. coli, C. albicans. The study included 120 people who applied for crowding of teeth on
one or both jaws, aged 14 to 16 years. All patients underwent orthodontic treatment with bracket systems and were divided
into three groups: group 1 - patients with clinical signs of candidiasis of the oral mucosa, confirmed microbiologically - 58
people; group 2 - patients with acute and chronic lesions of the mucous membrane, without signs of candidiasis - 17 peo-
ple; group 3 (control) - patients with no changes in the mucous membrane - 45 people. The effectiveness of the treatment
was assessed by the following parameters: 1) the presence of clinical signs of candidiasis before and after treatment; 2)
the results of microbiological examination of the mucous membrane for the presence of fungi of the genus Candida; 3)
the patient’s subjective feelings during the use of the proposed treatment regimens. A quantitative method of detecting
microflora contamination was used according to a certain algorithm.

Results. The results of the study confirm the positive effect of the use of 0.6% HCG + MSHG on a number of clinical
and laboratory indicators of the oral cavity in patients using fixed orthodontic structures, namely: improvement of the hy-
gienic condition of the oral cavity and fixed structures, a significant reduction in the prevalence and severity of gingivitis
in the area of the causal teeth, acceleration of regeneration of the mucous membrane epithelium and preservation of the
initial level of its blood supply (Mullemann-Saxer index), preservation of the qualitative and quantitative composition
of the normal oral microflora. The combination of these positive effects in combination with the clinical manifestations
of the action of 0.6% HCG+MSCHG led to a significant acceleration of the process of adaptation of children to fixed
orthodontic structures in combination with a lower prevalence of the main complaints accompanying such a process of
orthodontic treatment. The data obtained indicate that the inhibition of the growth of various types of microorganisms,
which depends on the dosage, in which different concentrations of the author’s HCG+MSCHG gel were used, which
ranged from 0.001 to 0.06 mg.

Conclusions. The inhibitory effect of the author’s gel "chlorhexidine with metrostomychital" on the growth of Staph-
ylococcus aureus, pyogenic streptococcus, Escherichia coli and fungi of the genus Candida was established. The antimi-
crobial and antifungal effect of the gel depends on the dose of HCG+MSCHG and its duration of action.

Keywords: stomatitis in children, fixed orthodontic structures, dentition correction, chlorhexidine gel with
metrostomchithial NBF Gingival Gel, Candida fungi, Miillemann—Saxer index, bracket systems.
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PSYCHO-EMOTIONAL STATE OF PATIENTS: ASSESSMENT OF ANXIETY DURING THE
EARLY STAGE OF POST-TRAUMATIC PHYSICAL THERAPY AND OCCUPATIONAL
THERAPY
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Abstract. The relevance of this study is driven by the growing number of patients with upper-limb amputations
resulting from military actions in Ukraine and the need to improve early post-traumatic rehabilitation. Arm amputation,
particularly at the shoulder level, leads to pronounced functional impairments, a sharp decline in self-care abilities, and
significant psycho-emotional stress. In the acute postoperative period (1-21 days), patients typically experience high
levels of anxiety, phantom pain, reduced motor activity, and dependence in everyday activities, which necessitates a
multidisciplinary intervention combining physical therapy (PT), occupational therapy (OT), and psychological support.

Purpose of the research— to assess the effectiveness of a comprehensive early PT and OT program in patients with
upper-limb amputation by determining its impact on pain intensity, muscle strength, range of motion, anxiety level, and
functional independence.

Methods. Twelve male service members aged 26-52 years after shoulder-level amputation were examined. The
assessment tools included the Hamilton Anxiety Rating Scale (HAM-A), Visual Analogue Scale (VAS) for pain, manual
muscle testing, shoulder goniometry, and the Barthel Index. Evaluations were conducted on days 1-3 and days 20-21.
The rehabilitation program included edema control and stump shaping, contracture prevention, muscle-strengthening
exercises, sensory desensitization, self-care training, and emotional support.

Results. At baseline, most patients reported very severe pain; by day 21, pain had decreased to mild or minimal lev-
els. All MMT indicators and ranges of motion improved significantly (p<0.05). Anxiety levels on the HAM-A decreased
from 25.42+2.77 points (clinically significant anxiety) to 13.17£2.12 points (mild level) (p<0.001). Functional indepen-
dence according to the Barthel Index increased from 45+2.04 to 75+2.04 points, indicating a transition from severe to
moderate dependence (p<<0.001). These findings demonstrate the positive impact of an early comprehensive program on
physical and psycho-emotional status, particularly the reduction in anxiety as an important barrier to rehabilitation.

Conclusions. An early individualized PT and OT program is effective for patients in the acute period after upper-limb
amputation. It contributes to reducing pain and anxiety, improves motor function, muscle strength, and independence.
Integration of psycho-emotional support is a critically important component of successful rehabilitation and preparation
for prosthetic fitting. The obtained data may be used to develop standardized protocols for early domestic rehabilitation.

At the same time, our data demonstrate that early interventions can prevent the development of profound psycholog-
ical distress, which is characteristic of the later stage of rehabilitation in other studies.

An individualized early program of physical therapy and occupational therapy can be considered as a basic com-
ponent of postoperative management of patients with upper limb amputation. Its application provides a comprehensive
impact on the physical and psychoemotional aspects of recovery and creates favorable conditions for the subsequent stage
of prosthetics.

Keywords: upper-limb amputation; physical therapy; occupational therapy; acute phase; anxiety; manual muscle
testing; goniometry; Barthel Index; psycho-emotional state; rehabilitation.

Introduction. As a result of military operations in
Ukraine, the issue of rehabilitation of amputees has be-
come unprecedentedly urgent. Traumatic amputation of
the upper limb is one of the most maladaptive injuries,
as it disrupts the fundamental function of self-care, work
and social activity. Special attention should be paid to the
acute postoperative period (the first 2-4 weeks), since it is
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at this time that the foundations of successful prosthetics
and psychological recovery are laid [4, 6].

Amputation causes not only physical deficits, but also
deep psychological trauma. Patients in the acute post-trau-
matic period often experience shock, grief, denial, as well
as high levels of anxiety, depression and phantom pain.
This psycho-emotional distress can become a serious ob-
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stacle to active participation in the rehabilitation program,
slowing down healing and stump formation [1, 9]. There-
fore, an effective rehabilitation program using physical
therapy (PT) and occupational therapy (OT) should inte-
grate functional interventions with components that direct-
ly affect the psycho-emotional state of the victim.

Modern international rehabilitation protocols (in par-
ticular, the recommendations of the WHO and the Inter-
national Committee of the Red Cross) emphasize a multi-
disciplinary approach, where PT and ET are integral parts
[5, 10]. Studies have shown that intensive early physical
activity and training the patient in self-care of the stump
reduces feelings of helplessness and improves psycho-
logical indicators [14]. Physical methods, such as stump
desensitization, proper bandaging and the use of mirror
therapy, effectively reduce phantom pain, which is di-
rectly correlated with a decrease in anxiety levels [7, 9].
However, most domestic studies focus mainly on physi-
cal parameters (stump formation, muscle strength recov-
ery), while the quantitative assessment of the impact of PT
and ET on the level of anxiety in the acute post-traumatic
rehabilitation period remains insufficiently studied. The
issue of using standardized tools to assess the impact of
a patient-centered, structured PT and ET program on the
level of anxiety in patients after upper limb amputation
during the early stage of post-traumatic rehabilitation re-
mains unresolved. This creates a scientific and practical
gap that needs to be filled in order to develop full-fledged,
patient-centered PT and ET programs that meet modern
military realities in Ukraine.

Research justification. The relevance of studying
the issue of anxiety in patients after upper limb amputation
during post-traumatic rehabilitation in the acute period is
associated not only with social challenges, but also with
the functional significance of the injury, given the critical
importance of the upper limbs in life [2, 11, 13].

Unlike the lower limb, amputation of the upper limb
(especially at the shoulder level) affects the level of self-
care, working capacity and social integration, causing a
high degree of patient dependence. The success of subse-
quent prosthetics and functional recovery directly depends
on the quality of rehabilitation in the acute period [11].
One of the constituent aspects of the rehabilitation process
should be the psycho-emotional component [4]. Existing
recommendations for rehabilitation in Ukraine in the acute
period are mainly focused on surgical stump care and ba-
sic prevention of contractures. However, numerous stud-
ies confirm the high prevalence of clinically significant
anxiety, phantom pain, and posttraumatic stress disorder
in patients after amputation. Underestimation and non-in-
tegrated management of these psycho-emotional states act
as a significant barrier to physical recovery and complicate
patient compliance.

PT and ET are central elements of post-traumatic re-
habilitation, as they have a direct and indirect effect on the
psycho-emotional state of patients.

Direct effect: reduction of muscle tension - relaxation
exercises and breathing techniques integrated into the reha-
bilitation program directly reduce physiological manifes-
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tations of anxiety; improvement of sleep - physical activi-
ty, guided by PT and ET, contributes to the normalization
of circadian rhythms and improves sleep quality, which is
critical for reducing anxiety; endorphin release - physical
activity stimulates the release of endorphins, which have a
natural antidepressant and anti-anxiety effect.

Indirect impact: regaining control - successful per-
formance of physical exercises and purposeful functional
movements, a sense of progress in restoring functions give
the patient a sense of control over their own body and life,
which is a powerful counterfactor for anxiety; social in-
teraction - individual work with a therapist, group classes
provide social support and destroy the feeling of isolation;
preparation for prosthetics - successful formation of a
stump and achievement of functional goals reduce anxiety
about future prosthetics [10, 11].

Purpose of the research. To analyze the effective-
ness of the early post-traumatic program of physical ther-
apy and occupational therapy, developed for patients in
the acute period (1-21 days) after upper limb amputation,
through a comprehensive analysis of the impact of the in-
tervention on key functional, pain and psycho-emotional
indicators.

Materials and organization of the research. The
study was conducted on the basis of the Medical Faculty of
the Lesya Ukrainka Volyn National University and the Vo-
lyn Regional Clinical Hospital. An examination was con-
ducted of 12 male military personnel who suffered upper
limb injuries, as a result of which surgical interventions
were performed, namely amputation of the upper limb at
the shoulder level. The age of the patients was 26-52 years,
the average age was 39.4+3.9 years. Among them: 58% (7
patients) suffered amputation of the left upper limb, and
42% (5 patients) - the right.

All participants were informed in advance about the
purpose, methods and organization of the study, and also
provided voluntary consent to participate. The study was
approved by a multidisciplinary team of specialists, con-
ducted in accordance with international ethical standards
- in particular, the Declaration of Helsinki of the World
Medical Association and Ukrainian legislation on ethical
norms in medical research involving human subjects.

Assessment methods. The Hamilton Anxiety Scale
(HAM-A) is a convenient, objective standardized ques-
tionnaire for identifying and controlling the level of anx-
iety, allows for a quantitative assessment of the level of
anxiety, covers mental and somatic symptoms of anxiety
and helps to improve the quality of postoperative care and
the effectiveness of rehabilitation [2, 4]. Includes 14 items,
each of which is rated on a 5-point scale (0—4 points).
Anxiety levels on the scale: 0—17 points - absent or in-
significant anxiety (mild degree); 18-24 points - moderate
anxiety; 25-30 points — severe anxiety; 30 points and more
— pronounced or clinical anxiety, severe anxiety. The level
of anxiety was assessed on the 3rd and 20th day of work
with patients.

Pain intensity assessment: determined by the Visual
Analogue Scale (VAS) - Visual Analogue Scale, VAS [5]
- a scale from 0 to 10 points. Pain assessment: 0-1 cm —
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extremely weak pain; from 2 to 3 cm — weak; from 4 to 6
cm — moderate; from 7 to 8 cm — very strong, pronounced;
9-10 points — unbearable pain.

- The functional status of the operated limb was as-
sessed using Manual Muscle Testing (MMT) in the follow-
ing directions of movement: flexion, extension, abduction
and adduction, using a five-point rating scale, where 0 -
complete absence of muscle activity, 5 - normal muscle
strength. The dynamics of the stump movement was as-
sessed by the method - goniometry of the shoulder joint of
the stump in the following directions of movement. MMT
and goniometry were performed on the first day after sur-
gery; on days 3-4 and 21 after rehabilitation interventions.

- The Barthel Index (BI) [7] was used to quantita-
tively assess the patient’s level of independence in per-
forming ten basic activities of daily living (ADL), such
as eating, dressing, self-care, moving, using the toilet and
controlling bowel movements. The total score ranges from
0 to 100. A higher score corresponds to a higher level of
independence. Generally accepted interpretation of scores:
0-20 points - complete dependence; 21-60 points - severe
dependence; 61-90 points - moderate dependence; 91-99
points - mild dependence; 100 points - complete indepen-
dence.

The Barthel Index score allows objectively record
how the restoration of motor functions and training in
self-care skills (the occupational therapy component of
post-traumatic rehabilitation) affected the level of inde-
pendence of patients. The level of functional independence
was determined on the 3rd and 20th day;

Statistical data processing. The distribution of vari-
ation series was checked for normality using the Shap-
iro-Wilk W criterion. In cases where the distribution does
not differ from normal at the significance level p=>0.1,
the mean value (X) and error (m) were calculated. For a
variation series whose distribution differs from normal, the
median (Me), quartile I (Q1) and quartile IIT (Q3) were
calculated. Data were compared for two related samples
using the Wilcoxon T-test and by the multiple comparison
method using the Dunn test. The difference was consid-
ered statistically significant at p <0.05.

Results of the research. To assess the effectiveness
of post-traumatic rehabilitation using FT and ET in the
acute rehabilitation period, a study was conducted among
12 patients who had an upper limb amputation at the
shoulder level.

After analyzing the patients’ medical histories, it was
found that in all of them the time interval from the moment
of injury to the moment of surgical intervention was differ-
ent: in 3/12 (25%) - more than six months; 4/12 (33.3%)
- approximately two months; 5/12 (41.7%) - 7-10 days be-
fore the moment of surgery.

In order to form a more complete picture of the psy-
cho-emotional state of the patients, an additional survey of
relatives of servicemen was conducted. The information
obtained allowed us to detail the psychological portrait of
the patient, as well as to establish his current needs in con-
ditions associated with being in a combat zone and experi-
encing stressful effects.
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When compiling the FT and ET program, the pa-
tient’s personal factors, severe postoperative condition,
and the presence of post-traumatic stress disorder were
taken into account. The method of conducting classes for
these patients was individual. The average duration of the
rehabilitation program was 21 days and was based on the
principles of early onset, intensity, and integration of psy-
chological aspects.

Daily classes lasted 60 min. and included:

1. Control of edema and stump formation: regular,
up to 3 times a day, elastic bandaging using the spiciform
method to create a cone-shaped shape; limb positioning to
prevent edema and contractures (avoiding prolonged ad-
duction and internal rotation of the shoulder);

2. Prevention of contractures and restoration of range
of motion: passive and active movements in the remaining
joints (shoulder, elbow - if available), daily goniometry to
control the amplitude.

3. Functional strengthening: isometric and isotonic
exercises to strengthen the muscles of the shoulder girdle
and trunk; training of the healthy arm for compensatory
functions.

4. Sensory and psychological work: desensitization
of the stump (massage, tapping, use of different textures)
to reduce hypersensitivity and phantom pain; training in
stump care and preparation for prosthetics [9].

The research focused on the characteristics of the
pain syndrome, which was assessed using the VAS. In the
first days after the operation, most patients experienced
unbearable, severe pain. All patients were prescribed ap-
propriate pain medication by the attending physician. The
nature of the pain changed every day: on day 7, no pa-
tient had unbearable pain, very severe and moderate pain
prevailed. On day 14, moderate pain was experienced by
91.7% of the injured. By the 21st day of the rehabilita-
tion program, 58.3% of patients periodically experienced
mild pain, subject to the action of an external stimulus, and
41.7% noted minor pain sensations. The dynamics of pain
intensity is shown in Fig. 1.

MMT was performed to assess the strength of the
muscles of the shoulder joint of the affected/operated arm.
According to the data obtained, the flexion indices on the
first day: Me-20; Q1- 20; Q3 — 20; on the third day of re-
habilitation: Me-30; Q1- 30; Q3 —40; on the 21st day: Me-
4.50; Q1-40; Q3 — 50. Extension indices: on the first day:
Me-2.50; Q1- 30; Q3 — 30; on the third day of rehabilita-
tion: Me-3.50; Q1- 30; Q3 —40; on the 21st day: Me-4.50;
Q1- 40; Q3 — 50. Abduction index: on the first day: Me-
2.50; Q1- 20; Q3 — 30; on the third day of rehabilitation:
Me-30; Q1- 30; Q3 — 40; on the 21st day: Me-40; Q1- 40;
Q3 — 50. Adduction indicators: on the first day: Me-30;
Q1- 20; Q3 — 30; on the third day of rehabilitation: 40;
QI1- 30; Q3 — 40; on the 21st day: Me-40; Q1- 40; Q3 —
40. According to all the studied indicators, the difference
is statistically significant at the p<0.05 significance level.

To determine the dynamics of the amplitude of move-
ments in the shoulder joint of the operated limb, the goni-
ometry method was used for the main movements.
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Fig. 1. Dynamics of pain intensity, VAS,%

Thus, according to the data obtained, the flexion indi-
cators on the first day: Me-88.50; Q1- 84.50; Q3 — 91.50;
on the third day of rehabilitation: Me-100.50; Q1- 95.50;
Q3 —104.50; on the 21st day: Me-134.50; Q1- 131.00; Q3
—139.00. Extension indicators: on the first day: Me-33.50;
Q1- 31.50; Q3 — 35.00; on the third day of rehabilitation:
Me-40.00; Q1- 38.50; Q3 — 41.50; on the 21st day: Me-
47.00; QI- 45.50; Q3 — 48.50. Abduction indicator: on
the first day: Me-97.00; Q1- 93.50; Q3 — 101.50; on the
third day of rehabilitation: Me-111.50; Q1- 108.50; Q3
— 117.50; on the 21st day: Me-143.50; Q1- 138.50; Q3 —
151.50. Adduction indicators: on the first day: Me-13.00;

Q1-12.00; Q3 — 14.00; on the third day of rehabilitation:
Me-18.00; Q1- 17.00; Q3 — 19.00; on the 21st day: Me-
23.00; Q1-22.00; Q3 —24.00. All patients showed positive
dynamics of varying degrees, improvement of motor func-
tion of the shoulder joint after conducting an individual-
ized program of FT and ET. For all the studied indicators,
the difference is statistically significant at the significance
level p<0.05. Table 1 presents the results of individual
percentage changes in the amplitude of movements in the
shoulder joint of the operated limb. The obtained data are
taken into account when adjusting the individual program
of FT and ET.

Table 1
Individual dynamics of the motor function of the shoulder joint of the operated injured limb
. Indicator dynamics,%

Ne patient bending extension withdrawal bringing
1 52.94% 28.57% 47.37% 83.33%
2 50.0% 53.33% 50.0% 71.43%
3 60.0% 41.18% 50.0% 76.92%
4 52.17% 46.88% 47.62% 06.67%
5 51.14% 36.11% 47.96% 90.91%
6 52.63% 45.16% 50.00% 76.92%
7 59.04% 51.52% 47.92% 71.43%
8 58.62% 46.67% 49.02% 83.33%
9 49.45% 31.43% 47.87% 66.67%
10 53.57% 46.88% 49.50% 90.91%
11 50.56% 41.18% 47.31% 76.92%
12 52.69% 36.11% 48.54% 71.43%

For an objective assessment of the psycho-emotion-
al state of patients, the Hamilton Anxiety Scale was used.
Anxiety assessment is an important indicator that allows
the therapist to adapt the approach in time: change the
load, involve a psychologist/psychotherapist, and establish
communication with the family.
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On the 3rd day, the average anxiety score among pa-
tients was 25.42 + 2.77 points, which corresponds to clin-
ically pronounced anxiety. Severe anxiety was recorded in
7 patients (58.3%), moderate anxiety in 41.7% (5 patients).
This indicates the need to include elements of psychologi-
cal support in the post-traumatic rehabilitation program in




order to improve the emotional state of patients, increase
their motivation for the rehabilitation process, and prevent
psycho-emotional disorders.

On the 20th day, a significant decrease in anxiety was
observed to 13.17 + 2.12 points. All study participants
had a mild degree of anxiety. Comparison of two related
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samples showed a statistically significant difference at the
significance level p<0.001. The dynamics of individual re-
sults of changes in psycho-emotional state are shown in
Fig. 2.
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Fig. 2. Results according to the Hamilton scale, points.

Functional independence, which was examined ac-
cording to the Barthel scale at the beginning of the study,
had an average score of 45.0+2.04 points, which indicated
a pronounced dependence of patients in most activities of
daily living. This is explained by the consequences of a re-
cent operation, pain syndrome and lack of adaptive skills.
After a 21-day course of FT and ET, the average score
increased to 75.0+2.04 points, which transferred patients
to the category of moderate dependence. This increase is
statistically highly significant (p<0.001).

Clinically, this means that patients have successfully
mastered basic self-care skills, which is a direct result of
the integration of early ET into the post-traumatic rehabil-
itation program.

Increasing independence not only improves physical
skills, but also has a positive effect on the psycho-emotion-
al state, reducing anxiety associated with a sense of help-
lessness and dependence on medical personnel/relatives.

Discussion of the results. The obtained results con-
firm the hypothesis that the comprehensive program of FT
and ET has a significant positive effect on the psycho-emo-
tional state of patients in the acute period after amputation.
The decrease in anxiety levels, which was statistically sig-
nificant, is a direct consequence of several factors integrat-
ed into the FT and ET program:

- active pain management: the rehabilitation program
provided significantly more effective pain control, elim-
inating one of the main causes of psychological distress;

- restoration of control - early training of the patient
in stump care, positioning and preparation for prosthetics
transforms the serviceman from a passive recipient of care
into an active participant in the process, which restores his
sense of control over his own body and future [14];

- physical progress - improved muscle strength and

stump formation create a reliable physical basis for pros-
thetics, eliminating uncertainty, which is a source of anx-
iety.

In our study of an integrated early PT and ET pro-
gram in patients with upper limb amputation, a significant
decrease in the level of anxiety on the Hamilton scale
was observed - from clinically pronounced to mild after
21 days. The obtained results are consistent with the data
of other authors who emphasize the importance of psy-
cho-emotional support in post-traumatic rehabilitation.
For example, the study by Al Ghailani et al. (2025) showed
that professional psychological support significantly in-
creases the resilience of patients after amputations and
contributes to better adaptation [1].

However, some studies show a different picture. In
the work of Jo et al. (2021) it was found that in the first 6
months after traumatic amputation, approximately 60% of
patients suffered from anxiety. This is a significantly high-
er figure than ours on the 20th day [10]. A possible reason
for this difference is the different chronological context:
our intervention started very early (1-21 days), which
could have prevented the increase in psychological dis-
tress, while in the Jo study anxiety levels were measured
at a more distant period. In addition, the level of support,
social and psychological resources may have differed.

Our results also correlate with systematic reviews: for
example, Rudenko and Assonov (2023) note that PTSD,
anxiety, depression often occur after amputation - and
these conditions are underestimated in clinical practice
[13].

Furthermore, a study by Giiveng et al. (2025), dedi-
cated to patients after amputation of a finger, demonstrated
that not only anxiety, but also sleep disturbances signifi-
cantly worsen the quality of life [8]. This emphasizes that
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the psycho-emotional state after amputation is multidi-
mensional and is not reduced only to the level of anxiety
- it is extremely important to also consider other factors
(sleep, depression, adaptation to the prosthesis).

Another important aspect is the role of social support.
Al Ghailani et al. (2025) [1] emphasize that social and
psychological resources (self-esteem, support, acceptance
of the prosthesis) are strongly correlated with psycholog-
ical resilience. In our study, although we did not measure
psychological resilience separately, the improvement in
independence (according to the Barthel index) and the de-
crease in anxiety may partly reflect the increase in internal
resources and acceptance of the new reality.

Also, there are methodological differences that may
explain the discrepancies with the results of other re-
searchers. For example, many studies used cohorts of pa-
tients with different types of upper and lower limb amputa-
tions, while our study was exclusively devoted to shoulder
amputations of military personnel - patients with unique
psychological challenges (combat trauma, stress, social
maladjustment).

Conclusion. The results of the research confirm the
effectiveness of a comprehensive program of early PT and
ET in patients in the acute postoperative period after up-
per limb amputation. Already during the first three weeks
of rehabilitation, a significant decrease in pain intensity,
improvement in muscle strength and range of motion in
the shoulder joint, an increase in the level of functional
independence, and a pronounced decrease in anxiety were
noted. The obtained results are consistent with the data of
modern scientific studies that emphasize the importance of
integrated multidisciplinary approaches to early post-trau-
matic rehabilitation.

The decrease in the level of anxiety recorded within
the program indicates a significant impact of psycho-emo-
tional support and training in self-care skills on the ability
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of patients to adapt to new functioning conditions. At the
same time, the data we obtained demonstrate that early
interventions can prevent the development of profound
psychological distress, which is characteristic of the later
stage of rehabilitation in other studies.

Thus, an individualized early PT and ET program can
be considered as a basic component of postoperative man-
agement of patients with upper limb amputation. Its appli-
cation provides a comprehensive impact on the physical
and psychoemotional aspects of recovery and creates fa-
vorable conditions for the subsequent stage of prosthetics.

Prospects for further research. Conduct a study
with a duration of more than 21 days, for example, for 3—6
months, to understand the stability of the effect of early
rehabilitation on the level of anxiety. Study the impact of
social and family support, integrating surveys of relatives,
social adaptation and support resources to optimize multi-
disciplinary approaches.
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Pe3rome. AKTyalbHICTb TOCIIKEHHS 3yMOBIICHA 3POCTAHHSIM KUIBKOCTI MAI[iEHTIB 3 aMITyTaI[isIMA BEPXHIX KiHIli-
BOK YHACJIJIOK BOEHHUX il B YKpaiHi Ta HEOOX1IHICTIO yI0CKOHAIEHHSI paHHBOI TOCTTpaBMaTH4HOI peabinitamnii. Amiry-
Tallis pykd, 0coOIMBO Ha PiBHI IJIe4a, MPU3BOANTD /10 BUPAKEHUX TTOPYIIEHb (DYHKI[IOHYBaHHS, PI3KOT0 3HMKEHHS PiBHS
CaMo00CITyrOBYBaHHS Ta 3HAYHOTO [ICHXOEMOIIIHOTO cTpecy. Y TocTpoMy micisionepaniiiHomy nepioai (1-21 nens) s
TIAIi€HTIB XapaKTepHi BUCOKUH piBeHb TPUBOTH, (PaHTOMHMI Oll1b, 3HWKEHHSI PYXOBOi aKTUBHOCTI i 3aJI€XKHICTb Y I10-
BCSIKACHHHMX JIiSIX, IO TIOTPEOy€e MyIBTHAMCIMILTIHAPHOTO BTPYYaHHs i3 moeaAHaHHsAM ¢izuuHoi Teparii (PT), eproreparii
(ET) Ta ncnxonorivHoi miATpUMKH.

Meta octigKeHHsI — OIIHUTH e()EKTUBHICTh KOMILIEKCHOT paHHboi nmporpamMu OT ta ET y nauieHTis i3 ammyTari-
€10 BEPXHbBOI KIHI[IBKH, BU3HAYMBIIHN i BIUIMB HA IHTEHCUBHICTH OO0, M’SI30BY CHITY, aMIUTITYy PyXiB, pIBEHb TPHBOTH
Ta (PYHKI[IOHATBHY HE3aJICKHICTb.

MeTtomu. O6ctesxxero 12 BiiCbKOBOCITYKOOBIIIB YOJIOBIHOI cTaTi BIkoM 26—52 poKH Miciisl aMITyTallii Ha piBHI MJieya.
Bukopucrano: mikanxy tpusoru ['aminsrona (HAM-A), BAILI uist oninku 60ito, MaHyanbHe M’sI30B€ TECTYBaHHS Ta T0-
HIOMETPIFO TIEYOBOTO cyrio0a, inaeke bapren. OuiHoBaHHS MpoBOAwIH Ha 1—3-if Ta 20-21-ii nHi. PeabiniTariitaa mpo-
rpama BKJII0Yajia KOHTPOJIb HaOpsIKy Ta (pOpMyBaHHSI KYKCH, MPO(]ITaKTUKY KOHTPAKTYp, BOPABH JUIsl 3MIIIHEHHS M SI31B,
CEHCOpPHY JIeCeHCHOLTI3aliI0, HAaBYaHHS CaMOOOCITyTOBYBaHHIO Ta €MOIIHHY ITiITPUMKY.

Pe3yabraTu. Ha mouarky ociiUkeHHS IHTEHCUBHICTH OOJTI0 Y OUTBIIOCTI NAi€HTIB Oyi1a Tye BUCOKOI0; 10 21 Hs
01716 3MEHIIUBCS 710 cyiabkoro abo MiHiManbHOro. Yei nmokasHukn MMT Ta aMIutiTyam pyXiB JOCTOBIPHO MOKPAIIMINCS
(p<0,05). PiBens TprBoru 3a HAM-A 3uu3uBcs 3 25,42+2,77 GaniB (KIiHIYHO BUpaXkeHa TpuBora) no 13,17+2,12 Gamnis
(nmerkwmii ctyminb) (p<0,001). dyHKITIOHATBHA HE3aICKHICTD 3a 1HIeKCcOM baprten 3pocna 3 45+2,04 no 75+2,04 6amu, o
CBIIYMTH TIPO Mepexiz BiJ BUpaxkeHoi 1o nmomipHoi 3anexHocti (p<0,001). OTpumMani pe3ynbraru AeMOHCTPYIOTh MO3HU-
TUBHUH BIUTUB PaHHBOI KOMIUIEKCHOI MporpaMu Ha (i3MYHMI Ta ICUXOEMOIIHHHUN CTaH, 30KpeMa 3MEHIICHHS TPUBOTH
SIK BXKJIMBOTO 0ap’epa peadimitariii.

BucnoBku. Panns ingusinyanizosana nporpama OT ta ET € eekTuBHOIO JU1s NAIi€HTIB Y TOCTPOMY Tepiofi mic-
JIsSL aMITyTallil BEpXHBOI KiHIIBKH. BOHa CIIpHsie 3MEHIIICHHIO OOJI0 Ta TPUBOXKHOCTI, MIOKPAILYE PYXOBY (DYHKIIIIO, CHITY
M’s131B 1 piBeHb HE3aJIEXKHOCTI. [HTErparis ICHX0eMOIIHHOT MIATPUMKH € KPUTHYHO BaXKJIMBOIO CKJIAJIOBOIO YCHIIIHOT
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peabiniTanii Ta MirOTOBKM Mali€HTIB 10 Npore3yBaHHs. OTpUMaHi JaHi MOXKYTh OyTH BHKOPHUCTaHI JUIsl ()OpPMYBaHHS
CTaHJapTU30BaHNUX MPOTOKOJIB PaHHBOI BITUM3HIHOT peadimiTarii.
Bonnouac orpriMaHi HaMH J1aHi IEMOHCTPYIOTh, 1110 paHHI BTPYYaHHs MOXKYTh HOIEPEKAaTH PO3BUTOK TIIHOOKOTO
TICHXOJIOTTYHOTO JIUCTPECY, SIKUH XapaKTepHUH [UIsl Mi3HINIOro eTary peadiniTanii B iHIINX JOCIIIKSHHSIX.
[nauBiyanizoBana paHHs rmporpama (i3uyHOI Teparrii Ta eproreparii MOXKe pO3IIISLAATHCS SIK 0a30BUI KOMIOHEHT
Tic/IA0nepaniitHoro MeHePKMEHTY TIAIlieHTIB 3 aMITyTallielo BEpXHbOT KiHIIBKH. 1i 3acTocyBaHHs 3a0e3meuye KOMILIeK-
CHMH BIUTHB Ha (Di3WYHI Ta ICMXOEMOIIIHHI aCTIEKTH BIJIHOBJICHHS Ta CTBOPIOE CITPUSTIMBI YMOBH IS TOAAJIBIIOTO €TaITy
MIPOTE3yBaHHI.
KoarouoBi ciioBa: ammyTaiiisi BepXHbOi KIHIIBKY; (i3UUHA Teparis; eproreparisi; ToCTpUil epioj; TpUBOTra; MaHy-
aJbHE M’30BE TECTYBaHHS; TOHIOMETPIst; iH1eKe bapren; ncuxoemouiiHuii craH; peadimiTaris.
Crarts Hapilnuia B pegaxiito 25.11.2025 p.
Crarta npuitasaTa 1o Bujganug 21.12.2025 p.
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Pe3tome. [lopymieHHs: mocTaBy B Mi/UTITKOBOMY BIlll 3aJIMINAIOTHECS OHIEI0 3 HAWMOMIMPEHIMINX MpoOiIeM orop-
HO-pyxoBoro amapary. Oco0nrMBO BUCOKHH PU3HK IPOrpecyBaHHs aedopMalliil CrIoCTepIraeThesl y paHHBOMY ITiIITITKO-
Bomy riepiofi (10—14 pokiB) uepe3 MIBUAKHUNA TEMIT POCTY CKeJeTa, JucOaaHe M’ si31B Ta MAIOPYXJIMBHH CITOCIO KHUTTA.
CBoe€vacHa KOHCEpBaTHBHA peadiiTallist CpsMOBaHa Ha MPOQUIAKTHKY NEPEX0/y MOCTypalbHUX 3MiH y CTPYKTYpHI BH-
KPHBJICHHS, TOKpANIEHHs (DYHKIIOHAJIBHOTO CTAHy OpTraHi3My, 3HWKCHHS OO0 Ta ITiABUIIEHHS SKOCTI )KUTTS ITiUTITKIB.

Merta nocaimxenns. [IpoananizyBarn cydacti 3acodu ¢iznunoi peadimitamnii miyritkiB 10—14 pokiB 3i ckomoTHy-
HOIO TIOCTABOIO, OI[IHUTH J0Ka30BY €(pEKTHBHICTH OCHOBHUX METOJIIB Ta 3aIIPOIIOHYBATH MPAKTHIHI TTIXON JUIs 1H MBI~
Iyauizanii peabimiTaiifHnX nporpam.

Marepiaan Ta metoan. [IpoBeeHO cCUCTEeMAaTHYHHN OTIIST MXKHAPOAHUX ImyOumikartiit 3a 2015-2024 pokw, 1o BU-
CBITJIIOIOTH 3aCTOCYBaHHS TEPANEBTHYHMX BIIPaB, (hizioTepartii, MO3UIIHHOI KOpeKmii, KopceToTeparnii Ta MyJIbTHANCIIN-
TUTIHAPHUX TTAXO/IB Yy JIIKyBaHHI MOCTYpaJbHUX IOPYIIEHb MUTITKIB. AHaui3 3/1ilicHeHo 3a nanumu PubMed, Scopus Ta
Web of Science, BkitoueHno 40 peneBaHTHHX JpKepes. Bukoprucrano KOHTEHT-aHai3, MOPIBHSUIBHNI aHaNi3 pe3yJbTarTiB
Ta CUCTEMaTH3alilo e(peKTHBHUX pealdlTiTaliiHIX cTpaTerii.

Pe3yabraTu. PeaOimitanis miuIiTKiB 31 CKOJTIOTHYHOIO ITOCTABOIO Mae OyTH 0araToBHMIpHOIO Ta iH/MBIiTyalizoBa-
Hot10. KITF090B1 MPUHINIH BKITIOYAIOTH KOMIUICKCHICTb, IHANBIAYaIbHAN Mi01p METOIB, MPOQIIAKTHIHY CIIPSIMOBAHICTh
Ta J0Ka30By OCHOBY. HaiieekTuBHIMMY BBaXkaroThes (izioTepaneBTHYHI cKomio3o-crenudivni Bnpasu (PSSE), 30kpe-
Ma Metonuka LlIpot, ocobnmBo y moeaHanHi 3 KopceToTeparnieto. JJomomMi>kHI MeTou — o3uIliiHa Kopekis, ¢i3ioTepa-
TIEBTUYHI MPOLEAYpH, KiHE310TSHITyBaHHS, MIOCTUMYIISIIISL Ta CIIHT-Teparis — MiJBUIIYIOTh CEHCOMOTOPHHUI KOHTPOJIb
Ta 3MEHIIYIOTH OOJILOBI TIPOSIBY, aJle HE MAIOTh CAMOCTIHHOTO KOPUTYBaJIbHOTO €(hEKTY.

CyuacHi nporpamMu nepeadadaroTh TPH €Tanu: JiarHOCTHYHO-TIIAHYBAIBHIN, KOPEKIIHHO-TPEHYBAIbHUHN Ta Mij-
TpumyBasbHUH. [1ix yac peabinmiTanii BaxMBe 3HaYCHHs Ma€ 3MIIHEHHS IIMOOKUX M SI31B Tyiy0a, IMXaJlbHI TEXHIKH,
(opMyBaHHS TPaBUIBHOI OCTYPAJILHOI TiTi€HN Ta aKTHBHA y4acTh 0aThKiB. Jl01aTKOBO 3aCTOCYBAaHHS IHTEPaKTHBHHUX
TEXHOJIOTIH, TaKMX K BiJleoaHali3 pyXiB Ta BipTyaibHa peanbHicTh (VR), cripuse TOYHINIOMY KOHTPOIIIO TOJIOKCHHS
TiJIa, TIOJINIIEHHIO MOTHBAMIi MiUTITKIB Ta MBHAMOMY (OPMYBAaHHIO KOPEKTHHX PYXOBHX cTepeoTHrniB. KoMruiekcHe
MO€IHAHHS (I3UYHHUX Ta TEXHOJOTTYHMX METOJMK JO3BOJISIE HE JIMIIE MOKPALIUTH MTOCTaBY, a M IBHIUTH 3arajibHy
(i3UUHy aKTHBHICTH, KOOPJIMHALIIO Ta BUTPUBAICT MUTITKIB, IO € KIFOYOBUM (PAKTOPOM y TPO(DIIAKTHII PELUIUBIB
MOCTYpaJIbHUX NOpPyIIeHb. [IcHXomoriyHa miATpuMKa MITITKIB CIPHSIE TiIBUIICHHIO MOTHBAIii, 3HHKEHHIO TPUBOXKHO-
CTi Ta CTaOUIFHOCTI PE3yJIbTaTIB.
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BucnoBku. EQexrusna diznuna peadimitanis miuiiTkiB 10—14 pokiB 31 CKOJIOTHYHOIO TIOCTaBOIO TPYHTYETHCS Ha
KOMIIJIEKCHOMY Ta 1HIMBIIyasli30BaHOMY ITiIXO/1, 3 ypaXyBaHHSM BiKy, CTYNIEHsI CKEJIETHOT 3pIJIOCTI Ta XapaKTepy IMocCTy-
panbauX 3MiH. [IpoBigHuM nokazoBuM MetosoM € PSSE (meronunka Ipor) y noeHanHi 3 kopcetorepariero. JlomoMixkHi
BTPYYaHHS Ta TICHXOJIOTIYHA MiJITPUMKa 3a0€3MeUyIOTh IUTICHICTh peadimiTaniiHoro mporecy. [lomabiii q0CiIKeHHS
MaroTh OyTH CHpsIMOBaHI Ha CTaHaapTu3amito npotokosiB PSSE, omiHKy JOBrorprBaiux pesynibraTiB Ta ONTHUMI3alilo

KOMOIHOBaHUX TEPANCBTUYHUX MOJICIeH.

KarouoBi ciroBa: mijuniTky, ckonioTHuHa nocrasa, GpizuyHa Tepamis, ¢pizuuna peadiniranis, PSSE, kopceroreparis,

MICUXOJIOTIYHA MiATPUMKA, KOPCETHA TEpPaITisl.

Beryn.  IlopymieHHss 1moctaBU B JIUTAYOMY
Ta TIATTKOBOMY BIIll  3aMUINAIOTBCS  OJHIEIO 3
HaUTIOMIMPEHININX TMPOOJIeM OIOPHO-PYXOBOTO arapary:
B paHHbOMY mmimmiTkoBomy mepiomi (10-14 poxis)
Bi/I3HAUAETHCA MIABHIICHUH PHU3UK IIPOTPECyBAHHS
neopmariiii  yepe3 MIBHOKAH TEMIT POCTy CKeJeTa,
CTaTypHI Ta M’s30Bi AUCOATAHCH, a TAKOK MATOPYXITUBUI
cnoci6 xutTa. CBO€yacHa KOHCEpBATHBHA pealdimiTarris
Y BHIIAI TEpaneBTHYHUX BIIpPaB, CIEIialli30BaHUX
METO/IMK Ta NOTIOMDKHHX 3axoliB (Macax, (izioTeparris,
OpTE3M) CIIpSIMOBaHA HE JIUIIIE HA PO ITaKTHKY TIEPEXOTy
MOCTYpaTbHUX 3MiH Yy CTPYKTypHI BUKPHUBJICHHS, a H
Ha TIONIMIICHHS (YHKI[IOHATHHOTO CTaHy JAWXaJIbHOI
W CepIeBO-CYOIMHHOI CHCTEM, 3HIKEHHS OOJio Ta
ITiIBUATIICHHST SIKOCTI KATTS TimiTka [1-3].

OcraHHl CHCTEMAaTW4YHI OIMISIAM Ta MeETa-aHalli3n
BKa3yIOTh Ha 3pOCTai0di J0Ka3u e(peKTHBHOCTI Iporpam
TEpaneBTUYHUX BIIPaB, OCOONMMBO (hi3ioTepameBTHIHUX
ckomio3o-cnenn¢iganx Brpas (PSSE) ta metonuku [pot
(Schroth), y 3wmenmenni kyra BukpusieHHS (Cobb),
TTOKpAIIeHHI TOpcaabHOI CHMETpii Ta (YHKIIIOHATBHIX
MMOKAa3HUKIB Yy WIMTTKIB 3 JETKUMH Ta MOMiPpHUMH
(hopmamu BUKpHBICHHS. BomgHouac gacTrHa ITOCIIIKEHb
MIKPECITIOE TEeTePOTeHHICTh MPOTOKOMIB 1 HEOOXiTHICTH
iHAnBiyamizamii miaxomis [4, 5].

Mixnaponni pexkomerarii SOSORT miakpecirooTs
BaXXITUBICTh TO€THAHHS HOCiHHA kopcera (bracing) i3
nporpamamMu PSSE  (ckomioTmuHi cremugivni BIIpaBH)
Ta PETEJIFHOI0 MOHITOPHHTY JOTPHMAaHHS INPHU3HAYCHb
JUIA JOCATHEHHS KpamiuX pe3yibTaTiB i 3amoOiraHHs
MPOTpECYBAaHHIO BUKPUBIEHHS [ 1, 6, 7].

Meta podoru. [IpoanamizyBaté cydacHi 3acobm
¢bisngnrOi peabimiTartii miTITKIB paHHROTO BiKy (10-14
POKIB) 31 CKONIOTHYHOIO TTOCTaBOIO, BU3HAYUTH JTOKA30BY
e(eKTHBHICT  OCHOBHHX  METOHIB  (TepameBTHYHI
BIIPaBHW, Macax, (Qi3ioTeparmisi, KOpCeTHa Tepamisi) Ta
3alpONOHYBATH MPAKTUYHI IMIXOAW I (popMyBaHHS
IHIMBiTyaTi30BaHOI IPOTpaMy peadimiTarii.

Marepianmm Ta MeToaH IOCTiTKeHHS. Y IHOMY
OTJISZIOBOMY JIOCIIDKEHHI OyI0 CHCTEeMaTH30BaHO CydacHi
HayKoBi JaHi Moo eQeKTUBHOCTI (i3muHOi peadimiTartii
mimrniTkiB  10-14 pokiB 31 CKOMIOTHYHOIO ITOCTABOIO.
AHami3 TpOBENEHO 3a MarepiaJaMu  MiKHAPOTHIX
myOImiKaIiii, mo BUCBITIIOIOTh 3aCTOCYBaHHSA (Di3MUHIIX
BIpaB, (i3i0TeparneBTUUHUX TEXHONOTIH, TO3UIIIHHOI
KOpEKIlii, KopceroTepamii Ta MyJIBTHANCIUILIIHAPHIIX
MIXOMIB Y KOHCEPBAaTUBHOMY JIKYBaHHI TOCTYPabHIX
TIOPYILICHb.

[Momryk miTeparypu 3milicHIOBaBCS y 0a3ax JaHUX
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PubMed, Scopus Tta Web of Science 3a ximroduoBuMun
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coBamu “‘adolescent posture”, “scoliotic posture”, “physi-
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cal therapy”, “physiotherapeutic scoliosis-specific exercis-
es”, “pediatric rehabilitation”. Jlo aHamizy Oys0 BKIIOYCHO
40 HayKOBHX JDKEpeN, OMyONIKOBAHUX TEPEBAXKHO Y
2015-2024 poxax. Kpurepismu Bigbopy BHCTyHAIH:
BIMOBITHICTG TEMAaTHIIl IJUTITKOBOI opromexmii Ta
(hi3mgHOI Tepartii; HassBHICTh PE3yIbTATIB, IO CTOCYIOTHCS
niteir Bikom 10—-14 pokiB abo OMM3BKUX BIKOBHX TPYII;
JIOCTOBIPHICTh METOMOJIOTII; AaHi PO BIUIUB BTPydYaHb Ha
(hizuuHe, GyHKIIIOHATBHE Ta ICUXOEMOIIIHE 3I0POB s

MeTomoNoriYHMi MMiaXiJ BKJIIOYaB KOHTEHT-aHai3,
TIOPIBHSUTEHUI aHAI3 pe3yIbTaTiB Pi3HUX aBTOPIB, @ TAKOK
CUCTEeMaTH3aIlifo e(heKTUBHUX peadiTiTalliifHIX CTpaTeTiH,
AKi 3aCTOCOBYIOTBCS Yy MIATITKIB 31 CKONIOTHYHOIO
nocraBoto. Takuil auM3ailH  J03BOJIMB ~ BHOKPEMMTH
TIPOBIAHI TCHICHIIIi, BU3HAYUTH €(PEKTUBHI KOMIIOHEHTH
KOMIUIEKCHOI ~ Tepamii Ta OKPEeCIUTH TIePCIeKTUBHI
HaMpsMH TSI TTOJATBIINX JOCIIKEHb Y Taly31 JUTSI01
(hizmuaHOI peabimiTarii.

PesyabraTu. ®iznyna peabimiTariis mpy CKOTIOTHIHIH
mocTaBi y MiAMiTKIB paHHboro BiKy (10-14 pokiB)
moBHHHA OyTH 0araToBUMIpHOIO, 1HIHBITyalli30BaHOIO
Ta aJanToOBaHOIO JO €Talmy pocTy. Y [hOMY Billl
MPUCKOPEHNI TEMIT POCTy CKeJeTa IiBHILYE PH3HUK
MPOTPECYBaHHS TOCTypaJbHUX BiIXWIIEHb, TOMY MeTa
peabimitamii — HE JUIIE CHUMIITOMATHYHE ITOJICTTICHHS,
a ¥ KOpeKIis pyXOBHX TATEpHIB, BPIBHOBAXCHHSI
M’S30BOTO TOHYCY Ta (OPMYBaHHS OBTOTPHUBAIHX
HaBUYOK MIATPUMKH TPABHIBHOI MOCTaBH. Y CydYacHiit
JTeparypi miIKPEeCIIOEThCA, 0 HAHOUTBIIT e(heKTHBHUMUA
€ IHIMBiAyaNi30BaHi MpOrpaMu, 3aCHOBaHI HA MPHUHITAIIAX
(hizioTepameBTHYHNX  CKOJII030-CIEUN(IYHAX  BIIPaB
(Physiotherapeutic Scoliosis-Specific Exercises, PSSE),
SKI CTaHOBJIATH OCHOBY KOHCEPBATHBHOTO JIIKYBaHHS Yy
miTiTkoBOMY Bitli [ 1, 8].

Ilpunyunu i wyini peadinimauii. PeaOimitaris
miamiTkiB  10-14 pokiB 31 CKONIOTHYHOIO MOCTaBOIO
0a3yeTbcss Ha HEBII TNPUHIMINB, SKi BH3HAYAIOTHh
e(eKTHBHICTh BTpyYaHb Ta IXHIO BIANOBIIHICTH
010JTOTIYHIM OCOOIMBOCTSM TEPiONy AKTHBHOTO POCTY.
VY cywacHii TpaKTHIIl Taki IIXOAW TPYHTYIOThCS Ha

KOMIUIEKCHOCTI,  IHOWBigyamizamii,  TpoQimakTHaHii
CIPSMOBAHOCTI Ta BHKOPUCTaHHI METOJIB 13 JOBEACHOIO
e(heKTHBHICTIO.

[NepmmM KITIOYOBUM MPHHIUIIOM € KOMILJIEKCHICTB,
sKaepeaoadae noeTHaHH (i3i0TepareBTHIHUX CKOTi030-
cnermpivanx BopaB (PSSE), mikyBampHOTO Macaxy,
(hizioTepameBTHYHUX  TPOIENyp, KiHe310TeHIyBaHHS
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Ta, 3a IOKa3aHHAMH, KopceroTepamii. B3aemomis 1mx
KOMIIOHEHTIB 3a0e31euye BIIHB SIK Ha M’ 130BO-3B’I3KOBU I
armapar, Tak 1 Ha PyXOBI CTepeoTHIH, MO (GOPMYIOTh
MocTypajbHy acumerpiro [1].

Jpyrum MIPUHLUATIOM € inaquBinyamizauis
peaOiidiTaniiinux nporpam. IIpusHadeHHs BTpydYaHb
3IIMCHIOETBCST 3 ypaxyBaHHSIM BIKY IaIlieHTa, CTYIEHs
ckenetHoi 3pimocti  (Risser sign), BeJMYMHHM KyTa
BukpuBieHHs 3a Cobb, TuUmy KpUBU3HM Ta piBHS
MOTHUBAIIIT miyTiTKa. Takuii miaxin J03BOJISE ONTHMI3yBaTH
IHTCHCUBHICTh 1 CKJIQJHICTh BIPaB, KOHTPOJFOBATH
PHU3HMKH INIPOTPECYBaHHS Ta MiJBHUINYBAaTH MPUXUIBHICTH
1o nikyBaHHs [9-11].

OcoOnuBe 3HaveHHst y BikoBid rpymi 10-14 pokis
Mae Npo(piIAKTHYHA CHPSAMOBAHICTH NPOrpammu.
Ockinbky came B el 1mepiof (opMyeTbes OUIBIIICTD
(YHKIIOHAJIBHUX TMOCTYPaJbHUX BIAXHJICHb, CBOE€YACHA
KOPEKIlisl ~CIpsMOBaHa Ha 3amo0iraHHsi — Iepexomy
(GyHKIIOHATBHOT acUMeTpii y CTPYKTYpPHHI CKOIiO3.
VY pamkax mpoQUIaKTHKH BEIHKY YBary HpPUAUISIOTH
(hOpMyBaHHIO TPABWIBHUX 3BUYOK CHJIIHHS, HOCIHHS
proK3aka, croco0y oprasizalii HaB4aJILHOTO MPOCTOPY Ta
PO3BHUTKY HAaBHYOK PETYJISPHOTO BHKOHAHHS JIOMAIIHIX
BITpaB.

YeTBepTHI IPUHIHI—T0KA30BICTH 32CTOCOBYBAHUX
MeToxiB. Hapasi HalOUIbIy JOKa30BY MATPHUMKY CEpes
KOHCEpBATHBHUX IJIXOMIB MaloTh (i3ioTepaneBTHYHI
ckoriozo-cienudiuni Bnpasu (PSSE), 30kpema meTonuka
IpoT, e]eKTUBHICTh SIKUX MiATBEPIKCHA HTaHUMH
PaHIOMI30BaHMX 1 MPOCIEKTHBHUX JOCTIDKEHb. Y
o€ IHaHHI 3 KopceToTeparieto PSSE 3a0e3mneuyroTs BHII
pe3yabTaTy y 3ano0iraHHi MporpecyBaHHIO BUKPUBICHHS
B TIJUTITKIB 13 KPUBUMH CEPEAHBOTO TA BUCOKOTO PH3HKY

VY3aranpHeHHSI Cy4acHHMX MIAXOMIB 10 peaOimitarii
MIJUTITKIB 31 CKOJIIOTUYHOI TIOCTABOK IPYHTYEThCS Ha
B33a€MOJIONIOBHIOIOUMX TPHHIMIIAX, SKI 3a0e3MeuyloTh
OloMmexaHiyHy, (YHKIIOHANBHY Ta MNPOQUIAKTHYHY
e(eKTUBHICTh MPOrpam, 10 0COOIMBO BAXKIIUBO B TIEPIOf
aKTHUBHOI'O COMaTU4HOro pocty [1, 9-11].

Cmpykmypuno-emanna  mooenb  npocpamu. Y
Cy4acHMX IyOJiKalisiX BHOKPEMJIIOIOTH TpU ETalH
peabiniTaniiHOT mporpamu:

JiarHOCTHYHO-IUIAHYBAJILHHH ~ eTam:  aHai3
MOCTYpaJbHUX 3MiH, OIlIHKa M’S30BOTO  OajaHcy,
(opMyBaHHS IHIMBITyaIbHUX IIJICH.

Kopexkuiiino-TpeHyBajibHMii  eTanm: BHUKOHAHHS

PSSE, nmuxanpHUX Ta cTa0UTi3alliiHUX BIpaB, MO3UIIIHA
KOPEKIIis, OCBITHI KOMIIOHCHTH.

MiaTpumyBanbHmi eTam: 3aKpIMJIeHHS
chOpMOBaHMX HABWYOK, IHIMBIAyaTbHHUNA JOMAIIHIM
KOMIIIEKC, ePiOANIHUI MOHITOPUHT.

Takum unHOM, ITporpama ¢izuyHoi peadimitarii npu
CKOJIIOTHYHIN TIOCTAaB1 y MiUTITKIB € 0araTOKOMIIOHEHTHOIO
i 0a3yeThCcs Ha MOEIHAHHI JOKA30BUX METOJIB KOPEKIIii,
ctabinizamii Ta (opMyBaHHI MOCTypaJIbHUX HABUYOK.
[i edexTHBHiCTH 3HAUHOIO MIpOI0  BHM3HAYAETHCS
PETYJSIPHICTIO  BUKOHAHHS  BIpAaB, IHJHMBIIyaTbHUM
Mi00pOM METOAMK Ta MYJIBTHKOMIIOHEHTHUM ITiX0J0M
[1,12,13].
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OCHOBHI METOJIUKH: OTJISA, MEXaHi3M Jii Ta J0Ka30Ba
6aza

Tepaneemuuni eénpasu (PSSE — physiothera-
peutic  scoliosis-specific  exercises). KopuryaibHi
BIPABH 3aJIMIIAIOTHCS HAMOUIBII JOKa30BUM METOIOM
MOKPAIIEHHS] TOCTYPAJIbHOIO KOHTPOJIIO Ta 3MEHIICHHS
(yHKI[IOHaBHUX ~ TPOSIBIB  acUMeTpii  TymyOa. Y
CHCTEeMaTHYHUX OIVIsIJIaX 3a3HAYa€ThCs, [0 BUKOHAHHS
PSSE chnpusiec miABUINEHHIO M’S30BOT  BHTPHUBAJIOCTI,
(opMyBaHHIO a/IEKBaTHUX PYXOBHUX CTEPEOTHIIB Ta
crabinmizanii xpedTa B yMOBax iHTEHCHBHOTO pocty [14].
Oco0nuBe 3Ha4eHHsI MalOTh aCUMETPUYHI Ta AETOPCiiHi
BIPaBH, CIPSIMOBAaHI Ha BIJHOBJICHHS CHUMETpii Ta
KOPEKIII0 POTALIfHNX KOMIIOHEHTIB MOCTaBH 3a PaxyHOK
HABHYKOBOI 1epe0y/I0BH PyXOBHX MaTEPHIB, CEPEIHBO- Ta
JIOBFOTPHUBAJIOTO MiJIBUIEHHSI TOHYCY CIAOKHMX M’Si3iB 1
PO3TSTHEHHSI CKOPOYEHHMX TPYI; IHTErpamii JAWXaJbHHX
narepHis [9].

Y  OinpmOCTI  JIOCTI/DKEHb HAroJOIIYeThCsS —Ha
BOKJIMBOCTI 3MIIIHEHHS DIMOOKUX M’s3iB TymyOa, sKi
3a0e3MeuyroTh  CETMCHTApHY  CTaOUIBHICTH — XpeOTa.
TpenyBauus m. transversus abdominis, m. multifidus Ta
M’S31B Ta30BOTO MOSICY CIPHSE MOKPAIICHHIO KOHTPOJIIO
pPyXiB 1 3MCHIICHHIO HaBaHTAXCHHS Ha XpeOTOBI
cTpyktypu. [T TKOBUI Bik XapaKTepru3y€eThCs IIBHIKUM
pocToM, 10 30UIbIIYE pH3UK (HOPMYBaHHS M’ SI30BO-
MOCTypaJIbHUX NTUCOANIaHCIB; caMe TOMY CTalimi3amiiHui
TPEHIHT € OTHIM 3 0a30BUX KOMIIOHEHTIB peadiiTaniiHol
nporpamu [1, 9, 14].

Huxanvni ma nocmypanvui nioxoou. OgHum 3
BKJIMBUX EJIEMEHTIB CYy4acCHUX MPOTPaM € 3aCTOCYBaHHS
JXallbHAX METOJUK, CIPSIMOBAHUX HAa ONTHMI3aIliio
pobOTH TPYIHOT KIITKM Ta MOKPALIEHHS BEHTHIISIIHHIX
¢ynkui. Meroauka Ilpor, 1m0 TIpPYHTyEThCS Ha
TPUBUMIPDHOMY JIMXaHHI Ta KOPHTOBaHUX IMOJOKCHHSIX,
JIEMOHCTpPY€ €(EeKTUBHICTh Y MOKPAILICHHI MOCTYpalbHOT
cUMeTpii Ta (YHKIIOHAJIBHUX MOKA3HHUKIB Y IIJIITKIB
31 ckomiotmyHuME  jaedopmanismu  [15].  [nxaneHi
KOMITOHEHTH TaKOX IiJICHIIOI0Th e()eKT KOPHUTI'YBaJIbHUX
BIIPaB, OCKIJbKHU BIUIMBAIOTh HA CTa0UII3aIlil0 Tyiryba Ta
(hopMyBaHHSI IPAaBUJILHOTO TaTepHY AuxaHHs [16].

Io3uyiiina xopekuis, popmysannus nocmypaipvHor
2icicnu ma ponv Kopcemuoi mepanii ¢ peadinimayii
nionimkie 3i ckoniomuunolw nocmaeoro. OgHUM 13
BOXJIMBUX KOMIIOHEHTIB CydYacHHX mporpaMm ¢iznanoi
peaOimiTanii MPU CKOMIOTHYHIM TIOCTaBI € TMO3UIliHA
KOPEKIIisl, CHpsSIMOBaHAa Ha 3HIKECHHS aCHMETPHUYHOIO
HaBaHTAXKCHHsI Ha XpeOeT Ta (OpMyBaHHS NPaBHILHUX
PYXOBUX 1 CTaTMYHUX CTEPEOTHINB Yy TIOBCSKJICHHIN
JisutbHOCTI. [To3uIiliHa KOPEKILisl OXOTLTI0OE BUKOPUCTAHHS
ACUMETPUYHMX YKJIAJIOK, KOPUTOBaHHX IIOJIOKEHb TiJa,
ONTHMI3alifo pobodoi Ta HaBYaJIbHOI IMO3M, a TaKOXK
peKoMeHaii Mo/I0 TirieH! CHJIIHHS, HOCIHHS PIOK3aKa Ta
oprasizaiii HaB4aJbHOTO MPOCTOPY.

JlocuimpKeHHS TTOKa3y 0T, 110 BKJIIOUEHHS TO3HIIHHOT
KOpeKILii JI0 KOMIUIEKCHHX TIporpaMm peaOimitarii
cripusie OLTbII e()EKTHBHOMY KOHTPOIIO IOCTYpabHUX
BIZIXMJICHb Ta MOCHJIIOE Pe3ylbTaTH (izioTepaneBTHYHNX
ckoriozo-cnenudiunux Brnpas (PSSE). Tak, Schreiber Ta
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criBaBropu (2019) BKa3yroTh, [0 MOETHAHHS PETYIIIPHUX
KOPUT'YBJIBHHMX BIPAB 13 CHUCTEMAaTHYHOIO KOPEKIIEO
MOBCSIKACHHHUX TOJIOKEHb TUIa IOKpAIy€ IOKa3HUKU
MOCTYpaJbHOI CHMETpii, 3MEHIIY€e MepeBaHTAKCHHS
OKpeMHX M’SI30BUX TPyl Ta cCHpuse cradimizamii
BHUKPUBJICHHS B MIEPi0Jl aKTUBHOTO pocTy [17].

Kopcemna mepania (bracing) ¢ 1ie OIHUM
Ba)XJIMBUM KOHCEPBATHBHHUM II1JIXO/IOM, 3aCTOCOBYBaHUM
y MUITKIB 3 PU3MKOM IporpecyBaHHs Jedopmarrii.
OCHOBHUMHM TOKa3aHHSMH JI0 MpPU3HAYEHHsS KOpceTa €
HasIBHICTh BUKPHBIICHb Yy Jliala3oHi, 110 Mae IOTEHIal
JI0 TIPOTPECYBaHHs IiJ 4ac pocTy (mepeBaxxHo Bix 20°—
25° 3a Cobb), 0co0NMMBO y MAIiEHTIB i3 HE3aBEPIICHUM
poctom ckenera. Kopcer 3abesnedye mnacuBHY, a
YaCTKOBO W aKTHBHY MEXaHIUHY KOPEKIIil0, CHpPSMOBaHY
Ha 3MCHIICHHS POTAaliiHUX 1 JaTepajbHUX BIIXWUICHb
xpeOTa, a TaKoK Ha CTad1Ii3a1lilo JOCATHYTOTO Pe3ysbTaTy
ITiJ1 4ac MpOBEJCHHS KOPUT'YBAJILHHUX BIIPaB.

EdexrusnicTs KopceToTepamnii  MmigTBEeppKeHa
y 0araThOX KITIHIYHMX  JIOCHI/DKCHHSX, 30KpeMa
3a3HavYa€Thesl, 10 HAMKpalll pe3yabTard JeMOHCTPYIOThH
JKOPCTKI JICHHI KOPCETH, SIKi 3a0€3MeUyIOTh MOCTIHHUN
KOHTPOJIb TOJOKEHHS Tyiny0a Ta Mi0Th Yy KIIFOYOBHX
30Hax aedopmariii. Mixuaapoani pexkomenaanii SOSORT
TAKPECITIOIOTh BAXKJIMBICTh KOMOIHOBAHOTO MiJIXOJY, IO
nependavac MOETHAHHS Kopcera 3 mporpamoro PSSE,
OCKUTbKM (DI3UYHI BHPABH JOIOMAraroTh IiTPUMYBATH
M’SI30By  aKTHBHICTB, 3amo0iraroTh rimotrpodii Ta
dbopmyroTh (DYHKIIOHABHY TOCTYpalbHY CTAaOUIBHICTH
[1].

CyTTe€BOIO  CKJIagO0BOI0  e(EeKTHBHOI  IpOrpamu
€ HaBYaHHS IIUIITKA NPUHLIHUIAM  [OCTYPaJbHOL
Tiri€eHn — TpaBWIBHOMY TOJIOKEHHIO TyiqyOa TiJ uac
CHJIIHHSI, HaBYaHHS, (I3UYHOI JISUTBHOCTI Ta MOOYTOBHX
HaBaHTaKeHb. [lOBeAIHKOBI  iHTEpBEHMIi  CIPHSIOTH
(opMyBaHHIO HABHYKH IIATPUMKH KOPEKTHOI MOCTAaBH Y
TOBCSIKACHHHUX YMOBaX, 10 € KPUTUYHO BAXJIMBUM Y Billi
AKTHBHOTO POCTY

[Mo3uuiiina Kopekuisi, (OpMyBaHHS MOCTYpajIbHOT
TirieHn Ta palioHaJbHO NPU3HAYEHA KOpCETOTEepalis €
B332€MOJIONTOBHIOBAIbHUMH KOMIOHEHTaMH KOMIUIEKCHOT
nporpamu disumdnoi peabinitanii. Ix moexnanns go3BoMNAE
BIUIMBATH SIK HA OlOMEXaHIUHI acmeKkTu Aaedopmartii, Tak
1 Ha IIOZICHHI PYXOBI CTEPEOTHIH, 110 € KIFOYOBUM JUIS
crabinizanii nocTaBy y mepioj MIBUIKOTO POCTY Mi/UTITKIB
[18, 19].

Jlikysanvhuilt macasic i manyanwvni mexniku. Macax
y paMKax KOMIUIEKCHOI NMpOTpaMu BHKOHYE JOTIOMDKHY
POJIb: 3MEHIIY€ M’ SI30BHH TIIEPTOHYC, TOKPAIILy€ KPOBOTIK,
MiJIBUIIY€ €TaCTUYHICTh TKAHUH Ta MiJATOTOBIIIOE MAI[iEHTa
JI0 BUKOHAHHSI KOPUTYBaJbHUX Brpas. PizioTepaneBTHYHI
METOJM, TaKi SK EJeKTPOCTHMYIAIIS, MarHiToTeparis
Y TEIJIOBI MPOLEAYPH, PO3MNISAAIOTHCS K aj IOBaHTHI
BTPYYaHHsS, [0 MOKpallyloTh KOM(OpT MalmieHTa Ta
MiJICHIIOIOTh  C(EKT OCHOBHHMX KOMIIOHECHTIB, XOua
CaMOCTIHHO HE BIUIMBAIOTh Ha BENMUMHY Jedopmanii [1,
20].

Diziomepanesmuyuni npouedypu y KOMHJIEKCHIN
peadinimauii nionimkie 3i CKOMIOMUYUHOIO NOCHIABOIO.
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diziorepaneBTUYHI METOIHU PO3MISAAI0THCS SIK
JIOTIOMDKHHI ~ KOMITOHEHT  KOMIUICKCHOT — TpOrpaMu
peabinitanii mpu ckomioTuuHiii mocTagi. IxHe ocHOBHe
3aBIaHHS TIOJNATae y 3MCHIICHHI M’S30BOi HANpyTH,
TMOJIIIIICHH] JIOKaIbHOI TPO(IKK Ta 3HWKEHHI 00JIHOBOTO
CHHJIPOMY, III0 CTBOPIOE CIIPUSITIIMBI YMOBH JIJIsl BAKOHAHHS
(hisnyHEX BrpaB Ta (HOPMYBaHHS KOPUTOBAHHUX PYXOBHX
CTepeoTHIiB. BogHOUac CydacHi OIS HArOJIOMIYIOTH,
o (hizioTeparis He MOXKE PO3DIISIATUCS K CAMOCTIHHUI
METON KOpekIli nedopmariiif, a Mae 3aCTOCOBYBAaTHCS
BUKJIIOYHO y MO€JHAHHI 3 aKTUBHUMHU peaduTiTalliiHuMU
BTpyuaHHsmMu [1, 21].

OnHuM 13 HaWOUIBII MONIMPEHUX METONIB €
CJICKTPOCTUMYJISIIIIS, BKJIIOYAIOYU (dyHKIIOHATBHY
CJICKTPOCTUMYJISLIIO (FES) i TpaHCKyTaHHY

enekrponeiipoctumysnito (TENS). Enexkrpoctumyisirist
MOXKE 3aCTOCOBYBaTMCS JJisi BUOIPKOBOT — aKTHBAIil
CabKUX M’S30BHX TpYIl, MOKpAIIEHHS IXHBOI TPOQiKu
Ta MiACWIECHHS edekTy cradiiizaumiiHux BrpaB. OpHax
JlaHi JIOCI/KEHb CBIYaTh, 1110 130JIbOBAHE BUKOPUCTAHHS
CJIICKTPOCTUMYJISILIIT ~ He  3ale3nedyye  TPUBAJIOIO
KOPUTYBaJIbHOTO e(pekTy Oe3 mapalielIbHOro 3aCTOCYBaHHS
BOpaB Uil  (GOpMyBaHHS M’si30BOro Kopcera. Hosi
CHCTEeMaTH4HI OIVISIIN BiJI3HAUAIOTh MOTEHIIHHI IepeBaru
koMmOiHOBaHOrO 3actocyBaHHs FES 3 mporpamamu
(i3MYHUX BHpaB, II0 MOXKE IO3UTHBHO BIUIMBATH Ha
(yHKIIOHATBHUI cTaH M’s131B TIIMOOKOT cTadimizamii [22].

Inoi  QisiorepaneBTHYHI  METOAM,  30Kpema
TEIUIOTepalrtisi, yIbTpa3ByKoBa Teparlisi, HU3bKOIHTEHCHBHE
JazepHe BUITPOMIHIOBAHHS Ta 0aJTbHEOJIOTIYHI
NPOLEypH, BHKOHYIOTh MEPEBAXKHO CHMIITOMAaTHYHY
Ta MATPUMYBAIBHY (QYHKINIO. 3aCTOCYBaHHS TEIUIOBHX
NpOLEAYp CIPHSE 3MEHIICHHIO M’SI30BOTO ClasMy Ta
MOJIIMIIICHHIO KPOBOOOITY; yIBTpa3ByKOBa Ta Ja3epHa
Teparmis ~ BHKOPHUCTOBYIOTBCSL ~ JUIS ~ MOJYJIOBaHHS
3aMaJIbHUX ~ PEeakliif Ta TNPHUCKOPEHHS  BIJIHOBHHUX
npoueciB.  bampHeoreparis  MOXe  JJONOBHIOBATH
3arajlbHOPO3BHBAIbHI ~ Ta  KOPHUT'YBaJIbHI  NPOTpaMu
3aBISIKM ITO3MTUBHOMY BIUIMBY Ha M’S30BO-3B’S3KOBHI
armapar 1 3arajJbHMH TOHYC opranizmy. IIpoTe »xoneH i3
IIUX METOJMIB HE JEMOHCTPYE JIOBEACHOI KOPUTYBaJbHOI
ol Ha CTpyKTypHI abo mocrtypanbHi aedopmarii
xpedTa 1 TOMYy Mae pO3IISAATUCS JIMINE SK YacTHHA
MYJIBTHKOMITOHEHTHOTO migxony [21, 23].

Kineziomeiinyeanns (kinesio-taping).
KinesioreiimyBanns (kinesio taping, KT) po3misinaerses
K JOTOMDKHMH METOJ, IO MOXE IiJCHIIIOBaTH
e(eKT OCHOBHHMX 3aco0iB (izuuHOi peaOumitauii npu
CKOJIIOTHYHMX TOPYIICHHX MTOCTaBU. MexaHi3M Horo fii
OB’ I3YFOTh MIEPETYCIM i3 CCHCOPHUM BILTUBOM Ha IKipHI
Ta IPONPIOLENTUBHI PELIEHITOPH, 110 CIIPHUSIE TOKPAILCHHIO
KOHTPOJTIO MTOJIOKEHHSI Tij1a Ta OLIBII TOYHOMY BUKOHAHHIO
KOPUTYBaJIbHAX ~ PYXOBHX  cTepeorumiB. JlomarkoBo
KiHE310TeHITyBaHHS MOXE 3HW)KYBaTH 1HTCHCHBHICTb
0ONIbOBUX BIMYYTTIB 1 M’S30BOI BTOMHM 3a pPaxyHOK
MOKPAIIEHHs MIKPOIMPKYJISLIT Ta 3SMEHIIIEHHSI IOKAJILHOTO
M’SI30BOTO HaIpy>KeHHSI.
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CyyacHi cHCTeMaTMdHi ODISAAM Ta METaaHaNi3H
cBimyarh, mo 3actocyBaHHs KT 'y mignTkiB 3i
CKOJIIOTHYHOIO [TOCTABOIO MOYKE 3a0e3IedyBaTH MOMIipHHIA
JOMATKOBUI e(DeKT y pa3i HOro moeaHaHHS 3 aKTUBHUMHU
KOPHUT'YBJIBHUMH BrpaBaMu. JlOCHIJJHUKK BiA3HAYaIOTh
MOYKJIMBE TIOKPAICHHsI MPOCTOPOBOI opieHTalii Tyiyoa,
HEe3Ha4yHe 3HIDKeHHS KyTa BuKpuBieHHs 3a Cobb Ta
3MEHIICHHS OOJbOBUX MPOSBIB, OHAK IiJIKPECIIOIOTH,
mo KT He MoXe BHKOPHCTOBYBAaTHCS SIK CaMOCTIHHHIA
KOPHUT'YBJILHUI METO/] i TOBHHEH PO3IIISIATUCS BUHATKOBO
SIK IOTIOMDKHUH KOMITOHEHT y MYJBTH(aKTOPHIH mporpami
peabiniTarii [24-26].

KinesziorelinmyBaHHsT JIOLUIBHO 3aCTOCOBYBaTH Yy
noesHaHHI 3 (QI3MYHUMH  BIpaBaMH, MOCTYpPAIbHUM
TPEHYBaHHSIM Ta MO3UIIIHOI0 KOPEKI€I0, JIe BOHO MOXe
BiZlirpaBat posib 3aco0y ONTUMi3alii CEHCOMOTOPHOTO
KOHTPOJIIO Ta 3MCHIIICHHS TUCKOM(OPTY, ajic HE 3aMiHIOE
OCHOBHI TE€paneBTHYHI BTPyYaHHSI.

Miocmumynayisa, Hellpom’sa3zo6a
enekmpocmumynayis. MiocTUMyISILis Ta HEHpoM s30Ba
enexktpoctumyisnisi  (NMES)  3acrocoByroteest  y
peabiniTanii MiUTITKIB 31 CKOJIOTHYHUMH MOPYIICHHIMH
MOCTaBM  SK JIONOMDKHI 3aco0M, CIpsIMOBaHI Ha
aKTHBAIlI0O OCJIA0NEHUX M SI30BUX TPYI, I€PEBAKHO
napaBepreOpaNbHUX M’s3iB, 10  BIJIIOBIJAIOTH 34
craOinizamiro xpebta. MexaHi3M [ii [MX METOJIB
nependavac  IHAYKOBaHE EICKTPUYHMMH  IMITyJIbCAMH
CKOPOYEHHsI M’si3iB, IIO CIPUSE TMOKPAIICHHIO IXHBOTO
TOHYCY, TPOGiKH Ta miaTpumii QyHKIIOHATBHOT cUMETpil
ITi1 YaC BUKOHAHHS KOPUTYBAJILHHX BITPAB.

Pesynprati  KIIHIYHUX ~ JIOCTIIKCHb  CBIqUaTh,
mo edexruBHicth NMES 3HauHO 3pocrae y pasi ioro
TO€/IHAHHS 3 aKTUBHHMH BIIPaBaMH, CIPSIMOBAHUMHU Ha
(opMyBaHHS M’S30BOTO KOPCETa, PO3BUTOK IIIHOOKOT
crabimizamii Ta KOpPEKII0 pYXOBUX CTEPEOTHIIB.
Camocriiine 3aCTOCYBAHHS CJIEKTPOCTUMYJISIIT
JIEMOHCTPYE JINIIE KOPOTKOYAaCHHUH e(eKT, 1 He 3abe3mneuye
CTIHKMX 3MIH Yy TOCTypajJbHil cuMeTpii abo KyTi
BUKpUBJIEHHS [27].

OpHaK eNeKTPOCTUMYJIALIS MOXKe OyTH KOPHCHOIO
TS MOKpaIEHHS HEHpOM’sI30BOTO KOHTpOITO,
aKkTHBaI(i M’s3iB, SKI HIUITOK HE 3JaT€H JOCTAaTHLO
3aJisiTH  JIOBUIBHO, Ta JUIs TOJIETIICHHS BUKOHAHHS
BIIPaB Ha NOYaTKOBUX eramax peaOuritanii. CyuacHi
OIVISIIM BKa3ylOTh Ha IOMIPHUI piBEHb JIOKA30BOCTI Ta
MAKPECIIOITh HEOOXIHICTh MOJANBIINX JOCHTIKEHb
31  CTaHJapTH30BAaHUMM IPOTOKOJIAMH 3aCTOCYBaHHS,
OCKUIBKM Yy HasABHHMX TMyONIKaIlisx CIIOCTepiraeThes
3HaYHA BapiaOCNBHICTh MO0 IHTCHCUBHOCTI, YaCTOTH Ta
TpuBanocTi mpoueayp [28, 29].

Omxe, mioctumystsnisi Ta NMES MoxyThb Binirpasatu
KOPHUCHY JIOTIOMIXKHY POJIb Y KOMIUICKCHI# peaOimiTaiiiHii
mporpami MiJUITKIB 31 CKOJIOTUYHOIO MOCTAaBOIO, OJHAK
OINITUMAJILHUM € X BUKOPUCTAHHS BUKJIIOYHO Y MTO€HAHHI
3 (hi3MYHUMHM BIpaBaMH Ta METOJAMU aKTUBHOI KOPEKIIii
TIOCTaBH.

Cninz-mepania (Redcord/Neurac). Cninr-teparis,
30kpema Meroaukn Redcord Ta Neurac, HanexuTh 10
Cy4acHMX HEHpOM’S30BHX  TIJIXOMiB, CIIPSIMOBAHUX
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Ha BIJJHOBJICHHSI MOTOPHOTO KOHTPOJIIO Ta aKTHBAIIilO
DIHOOKKMX cTabimizaTopiB XpeOta. OCHOBOK METONLY €
BUKOHAHHsI BIIPaB y YMOBax YacTKOBOI MiJBICKM Tija,
IO CTBOPIOE HECTaOLIbHE CEPENOBHIIEC Ta CTHUMYJIIOE
3aJydeHHs M’ s31B-cTallni3aTopiB, MOKpAIIyIOYH iXHIO
KOOpJIMHAIII0 Ta (YHKIIOHAIBHY B3aeMofir0. 3a
paxyHOK 3MIHHOTO HaBaHTAXCHHS Ta 0araToOBEKTOPHOT
HEeCTabIIbHOCTI  CIIIHT-TEepartis  CIpHsS€e  ONTUMIi3amii
NPOMNPIONENTHBHOI  BIJNOBIAI  Ta  YIOCKOHAJICHHIO
KOHTPOJTIO TIOCTABH.

[TyGnikamii ocTaHHIX POKIB BKa3ylOTh, IO CJIHT-
Tepartist MoXe OyTH epeKTHBHOIO y 3MEHILICHHI 00IbOBOTO
CHHJIPOMY, ITOKpAILEHHI M’S30BOTO OajlaHCy Ta MOTOPHUKHU
MAli€HTIB 13 MOPYIICHHSMH ONOPHO-PYXOBOTO arapary,
BKIIIOUHO 3 TOCTypanbHuUME auchyHkiismu [30, 31].
3actocyBannsi Redcord/Neurac y piteid Ta miniTkiB
i3 CKOJIOTMYHOIO TIOCTaBOIO JIEMOHCTPYE ITO3MTHBHI
pe3yibTaTi y KOHTEKCTI (DYHKIIIOHAIBHOI CTadimizarii,
MOCTYIIOBOTO BHPIBHIOBAaHHSI PYXOBHX CTEpPEOTHIIB Ta
MOKPAIIEHHsI KOHTPOJIIO BEPTHKAIBHOT TTO3H.

Pazom 3 THM, 0Ka30Ba 6a3a 1100 MPSIMOTO BILIUBY
CIIHT-Tepamnii Ha CTPYKTypHI MapamMeTpH CKOIio3y,
30KpeMa Ha KyT BHKpuBIeHHs 3a Cobb, € oOMexeHoro.
OrnsitoBi  poOOTH  MIJKPECHIOIOTh, 110 METOA MOXKeE
MaTu I[HHICTh SIK JTOJIATKOBUH CJICMCHT 1HIUBIAyaJIbHOT
nporpamu peadiniTailii, 0COOIMBO KOJIU BiH MOEHYETHCS 3
(izioTeparneBTHYHUMH BIPaBaMH, TPEHYBAHHSM IIIHOOKOT
crabinizalii Ta mocTypaibHOK Kopekitiero [31]. Takum
yuHOM, Redcord/Neurac momiIBbHO BHKOPHCTOBYBATH
SIK JTOTIOMDKHHU KOMIIOHCHT Y KOMIUICKCHOMY IIiJIXO/Ii,
CIpSIMOBAaHOMY  Ha  TIOKpalleHHS  HEHpPOM’sS30BOTO
KOHTPOJTIO Ta (DYHKIIOHAJIBHOT CUMETpii XpeoTa.

Ilcuxonoziuna niompumka. Y upoueci ¢izuyHol
peabimiTamii TUNTKIB 31 CKOJIOTUYHOK IOCTABOIO
BOKJIMBUM KOMITIOHEHTOM KOMILJIEKCHOI JONIOMOTH €
nicuxosoriyaa miarpuMka. [immitkoBuii Bik (10—14 pokis)
XapaKTepU3YETHCS MiIBUIICHOI0 eMOLIIITHOIO Yy TIMBICTIO,
(hopMyBaHHSIM CaMOOLIHKH, KPUTHYHUM CTaBJICHHSIM JIO
BJIACHOTO 30BHIIIHBOTO BHIVISIAY, TOMY HaBiTh IOMIipHI
MOPYIICHHS] MTOCTaBU MOXYTh HETaTMBHO BILIMBAaTH Ha
[ICUXOEMOLIIMHUI CTaH JUTHHU. 3a JaHUMH JIOCIIKEHb,
y TUUTTKIB 13 CKOJIOTHYHUMH Je(dOopMallissMU 4YacTilie
CIIOCTEpPIraeThCsl 3HMKEHHS CaMOOLIHKH, TPHBOXKHICTb,
HE3aJI0BOJICHHSI 00pa3oM Tijla Ta YHUKaHHS COILiaJbHUX
cutyarii [32, 33].

[lcuxonoriyna  miATpUMKa  CIpsMOBaHa  Ha
3MEHIICHHS EMOLIHHOTO HampyXeHHs, (OpMyBaHHS
aJICKBaTHOTO CTaBJICHHS [0 JIKyBaJbHOTO IpOIEeCy Ta
MIiJIBUIICHHS MOTHBAIlii JO BHKOHAHHS pealimiTamiiHol
nporpamMy. BakMBOIO € ImoyarkoBa TCHXOEAyKalis —
JIOCTYIIHE TIOSCHEHHS CYTHOCTI MOpPYIICHHS IOCTaBH,
MOXXJIMBUX PE3YJIbTaTiB, HEOOX1THOCTI PEryJIipHUAX BIIPaB
Ta MOCTYNOBOTO XapakTepy 3MiH. Takuil miaxia 3HWKYE
TPUBOXHICTB 1 CIIpUsie BHYTPILIHIA MOTHBALil MarjieHTa
[34].

3anyducHHs OaTbKiB € OOOB’S3KOBHM CICMCHTOM
yenimHoi peabimitanii. [linTpumka poawHM noromarae
JUTHHI JIeTIIe aJanTyBaTuCsl 1O 3MIHM 3BHYHOTO
PEXUMY, PETYISPHUX 3aHATh Ta MOMJIMBUX OOMEKEHb.
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[To3urist GaTeKiB SIK «MApTHEPIB Yy JIKyBaHHI» ITiBHILYE
KOMIIJIA€HC 1 3MEHIIIy€ HMOBIPHICTH Mepe14acHol BiIMOBH
Binm mporpamu  [35].

Y pa3iHeo0XiJHOCTI MOXKY Th3aCTOCOBYBAaTHUCSI KOPOTKI
KOHCYJIBTaTUBHI BTPyYaHHs, CIPSMOBAaHI Ha MOMOJAaHHS
TPUBOTH, (OPMYBaHHSI MMO3UTUBHOTO CTaBJICHHS JIO Tijla
Ta 3MIIIHEHHS BIEBHEHOCTI. JIOCIIIKCHHS BKa3yIOTh, 110
HaBiTh 0a30Ba MiATPUMYyBaJIbHA MICHXOJIOTTYHA JOTIOMOTa
3[aTHa CYTTEBO MOKpallyBaTd EMOIIHHUIA cTaH Ta
SIKICTh JKUTTSl TIJUTITKIB, 110 MPOXOJSITH KOHCEPBATHBHE
JiKyBaHHs [36].

[lcuxonoriyHa MiATPUMKA HE € OKPEMHM BHIOM
BTPy4YaHHS, @ BHCTYNa€  BAXIMBOIO  YAaCTHHOIO
KOMILIEKCHOI peabinitamii. Bona cnpusie dhopmyBaHHIO
YCBIJOMJICHOTO CTaBJICHHS JIO JIIKyBaHHS, ITiJIBUIIYE
MOTHUBAI[i0, TIOKpAIy€ TICUXOJOTIYHEe OJIaromnoayqds
MJUTITKa Ta CTBOPIOE YMOBU sl OLTBII e(EeKTHBHOTO
BUKOHAHHS (DI3MYHUX METO/IUK.

OO0roBopeHHs. Hesaxarouu Ha 3HAYHUI
mporpec  y  BIOPOBa/pKeHHI  (hi3i0TeparneBTHYHIX
ckoriozo-cienudiunux BrpaB (PSSE) ta xoMruiekcHux
peabimiTamiiHuX TPorpaM JUTs MUTITKIB 31 CKOTIOTHYHOIO
MIO0CTABOIO, Y HAYKOBIH Ta KIIHIYHIN TpaKTUI 30epiracThest
HU3Ka HEBUPIIICHUX MUTaHb, 10 BU3HAYAIOTh HAIPSIMHU
MOAAIBIINX JOCTIDKeHb. OTHUM 13 KITIOYOBHX BHKJIHMKIB
€ motpeba cranmaprusaiiii mporokoinis PSSE. Ha ceoronni
Pi3HI LIKOJIM T2 aBTOPCHKI METO/IMKH ITPOTIOHYIOTH BIIMIHH1
MAXOAW JI0 THTEHCHBHOCTI, CTPYKTypH Ta TPHUBAJIOCTI
TpPEeHyBaHb, 1[0 CTBOPIOE CYTTEBY TI€TCPOrCHHICTh
pe3ynbraTiB - JIOCHIUKEHb 1 YCKIQIHIOE TIOPiBHSHHS
e(peKTUBHOCTI MK iporpamami [1, 2, 37].

Baxxnueum HanpsiMKOM MaiOyTHIX HayKOBHX pPOOIT €
MIPOBECHHS IOBIOTPUBAIIUX MPOCIEKTUBHUX JOCIIKCHB,
CHPSIMOBAaHUX Ha OI[IHKY CTa0UILHOCTI TEpareBTHYHUX
pe3yNbTaTiB TiCIIst 3aBEPIICHHS IHTCHCUBHUX
peabunitTaniiHux ~ BTpy4aHb.  JloCHiJDKEHHS — HU3KH
aBTOPIB CBIYaTh PO ITO3UTUBHHUN KOPOTKOCTPOKOBHM
eexr OararbOX METOAIB, TpOTe iH(pOPMAIS MO0
TPUBAJIOCTI IUX 3MIH Yy HIUTITKOBOMY Billl 3aJIMIIAETHCS
oomexeHoto [16, 38]. CucremarnyHi CIOCTEPEKECHHS
y Tepioj] 3aBEpIUICHHS POCTy XpeOTa Ta MICIs HBOTO €
MPUHIMIIOBO BAXIMBUMH JUISI BH3HAYEHHS PEATBLHOTO
BHECKY pealbimiTalifHuX mnporpam Yy TNpoQiIaKTHKY
MporpecyBaHHs aeopmalii.

Hns  mimmitkiB  10-14  pokiB 31  CKOJIOTHYHOO
MOCTABOI0 OKPEMHH IHTEPEC CTAHOBJIATH MOCIHIIKCHHS
KOMOIHOBaHMX TEpareBTUYHUX ITIXO/IB, SKi BKIIOYAIOTh
noesnanns PSSE, kopceroTepanii Ta ¢izioTepaneBTHUHUX
mporenyp. 3HAYHWA MOTEHIliA] MAaKTh  JOJATKOBI
Meroau (KiHesioTeHIyBaHHs, MiocTuMyssuisi, Redcord/
Neurac) sk 10noMixHI iHCTpyMeHTH. Ha choronni came
MYJIBTHKOMITIOHEHTHI ITPOTrpaMy AEMOHCTPYIOTh HAHO1IbII
TICPEKOHJIMBI PE3yJIbTaTH, OJHAK 3a JAaHUMH HAayKOBIIB
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JokazoBa 0Oa3a mOTpeOye pO3MIMPEHHS 32 pPaxyHOK
paHIOMi30BaHUX KoHTposboBaHHMX pnociimpkenb (RCT)
3 BEJIMKMMH BHOIpKamMy Ta yHi(pIKOBAaHMMH KpPUTEPiSIMHU
omintoBaHH [1, 2, 6]. Takuii miaxia 103BOJIUTH BU3HAYUTH
ONTHMAaNbHI KOMOiIHalii BTpy4YaHb Ta iXHIO €pEeKTHBHICTH
y pi3HHX KJIiHIYHUX Tpynax [39].

Ortox, MaiOyTHI JTOCITi JPKCHHST MTOBHHHI
30Cepe/DKYBAaTHCSl HAa  CTAHJIAPTH3alil  MPOTOKOIIIB,
JIOBIOTPHUBAJIOMY MOHITOPUHTY PE3YJIBTaTIiB Ta MOPIBHIHHI
e(eKTUBHOCTI  KOMIUIEKCHUX  MYJIBTHKOMIIOHEHTHHX
Mogeneit. Came 11i HarpsIMU MaOTh HAHOLTBIITNI TOTSHITI AT
JUIsl TIOKPAIIEHHS SIKOCTI peabuliTaiifHOro MEHEePKMEHTY
MITITKIB 31 CKOJIIOTUYHOO OcTaBoro [1, 9, 40].

BucnoBku. ®iznuna peabinitamis nipritkis 10-14
POKIB 31 CKOJIIOTHYHOIO ITOCTaBOIO Mae OaszyBaTucsi Ha
KOMIUICKCHOMY Ta IHAWBIAyali30BaHOMY MiAXOMi, IO
BPAXOBYE€ BIK, CKEJIETHY 3pUIICTh 1 CTYIiHb MOCTYPabHAX
3MiH. [IpOBIJHMM JOKa30BUM METOAOM 3AJININAIOTHCS
(iziorepareBTHYHI CKoJTi030-crienudiuHi BIIPAaBU
(PSSE), 3oxpema Mmeromuka IlpoT; ix mnoenHaHHS 3
KOPCETOTEpamlic€l0  3HAYHO  IMABHIIYE €(EKTHBHICTH
npodiTaKTUKY TPOrpecyBaHHs e opMartii.

JlomoMixkHI ~ METOMM — TO3WIIAHA  KOPEKIIis,
¢izioTepareBTHYHI  TpPOUENYpPH,  KiHE310TeHITyBaHHS,
HEeWpoM’s130Ba €JIEKTPOCTUMYIISIISL Ta CIIHT-TEpamis —
CIPHSIIOTh MOKPAIICHHIO CEHCOMOTOPHOTO KOHTPOJIIO
Ta 3MEHIICHHIO OOJLOBUX TPOSBIB, NMPOTE HE MalOTh
CaMOCTIHHOTO ~ KOPUTYBaJbHOTO e(peKTy 1 ITOBHHHI
posmisnarucss  SK  JI0JAaTKOBI /10 aKTHBHUX  BIIPaB.
[TcuxonoriyHa miATPUMKAa MiUTITKA ICTOTHO MiJBHIILYE
MPUXWIBHICTB JI0 JIIKYBaHHS Ta CTa0UIBHICTh PE3yJIbTaTIB,
3a0e3Meuyr0YH UTICHICTh peadiiTaliifHOTO MPOLIECYy.

IepcnexkTHBY MOAANBIINX A0CHiKeHb. [Toganbn
JIOCITIJPKEHHSI MAlOTh Oy TH CIIPSIMOBaHI Ha CTaHIapTH3AII0
nportokoniB PSSE, oliHKy TOBroTpuBajinX pe3yabTariB Ta
BUBUYCHHSI €(EKTUBHOCTI KOMOIHOBaHMX TEparleBTHYHUX
Mozenei.

Kondguiikr inTepeciB. ABTopu NEKIapyloTh, 0 HE
MAarOTh KOH(IIIKTY IHTEPECIB CTOCOBHO I[LOTO JIOCJII JKCHHS,
B TOMY YHCIi (hiHAHCOBOTO, OCOOMCTICHOTO XapakTepy,
aBTOPCTBA YH IHIIOTO XapaKkTepy, [0 Mir OM BIUIMHYTH Ha
JIOCITIJDKEHHS Ta OTO pe3ynbTaTH, MPeACTaBIeHI B CTATTI.

®dinancyBaHHsl. J[OCHi/PKEHHST MPOBOAMIOCS 0c¢3
(hiHaHCOBOT MIATPUMKH.

ABrtopcebki BHeckn: /[.B. Mopo3eHko a) KOHIIeIIist
ta nu3aiin; K.JII. MaBponiit B) HagaHHs MarepianiB st
JIOCITIKCHHS; T) 30ip Ta y3arallbHCHHS JaHUX; 1) aHaJi3
Ta iHTepnperauis pesynsrarie; C.I. JlaHuinbsueHko e)
HarucanHs pykornucy; 1.B. I'onosuenko, M.I. Apasinbka,
0) anwminictparuBHa miarpumka; k) LK. Uypmii,
penaryBaHHsI pyKOITHCY;

Yei  aBrOopu = HpoOYMTANIM  Ta
OIyOJTIKOBAHOKO BEPCIEI0 PYKOITUCY.

OroauInCs 3
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Abstract. Postural disorders during adolescence are among the most common musculoskeletal problems. The risk of
deformity progression is especially high in early adolescence (10-14 years) due to rapid skeletal growth, muscle imbal-
ance, and sedentary lifestyles. Timely conservative rehabilitation aims to prevent postural changes from developing into
structural deformities, improve functional body condition, reduce pain, and enhance adolescents’ quality of life.

Aim of the research. To analyze current physical rehabilitation strategies for adolescents aged 10—14 with postural
scoliosis, evaluate the evidence-based effectiveness of key methods, and propose practical approaches for customizing
rehabilitation programs.

Materials and Methods. A systematic review of international publications from 2015 to 2024 was conducted, fo-
cusing on therapeutic exercises, physiotherapy, postural correction, corset therapy, and multidisciplinary approaches in
treating adolescent postural disorders. Data from PubMed, Scopus, and Web of Science, including 40 relevant sources,
were analyzed. Content analysis, comparative evaluation, and systematization of effective rehabilitation strategies were
performed.

Results. Rehabilitation for adolescents with postural scoliosis should be multidimensional and tailored to each indi-
vidual. Key principles include comprehensiveness, individualized method selection, preventive focus, and evidence-based
practice. The most effective interventions are physiotherapeutic scoliosis-specific exercises (PSSE), particularly the
Schroth method, which is especially beneficial when combined with corset therapy. Additional methods, as postural
correction, physiotherapy procedures, kinesio-taping, myostimulation, and sling therapy, enhance sensorimotor control
and reduce pain, but do not have independent corrective effects. Contemporary programs involve three stages: diagnos-
tic-planning, corrective-training, and maintenance. Core strengthening, breathing techniques, proper postural hygiene,
and active parental involvement are crucial in rehabilitation. Additionally, interactive technologies such as motion video
analysis and virtual reality (VR) contribute to more precise body positioning, increased motivation among adolescents,
and faster development of correct movement patterns. Using both physical and technological methods together not only
improves posture but also boosts overall physical activity, coordination, and endurance, all essential for preventing recur-
rences of postural disorders. Psychological support increases motivation, reduces anxiety, and helps stabilize outcomes.

Conclusions. Effective physical rehabilitation for adolescents aged 10—14 with postural scoliosis relies on a com-
prehensive, individualized approach that considers age, skeletal maturity, and the nature of postural changes. The most
supported evidence-based method is the PSSE (Schroth method) combined with corset therapy. Auxiliary interventions
and psychological support help ensure the success of rehabilitation. Future research should focus on standardizing PSSE
protocols, evaluating long-term outcomes, and refining combined therapeutic approaches.

Keywords: adolescents, postural scoliosis, physical therapy, physical rehabilitation, PSSE, corset therapy, psycho-
logical support, corset therapy.
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Pe3rome. [TomicTpyKTypHI BUCOKOCHEPIeTHYHI YIIKO/DKEHHSI, 30KpeMa TPaBMAaTHYHI BiJWICHYBaHHS HIDKHIX KiHIli-
BOK, 3aJIMIIAIOTHCS OJTHIEI0 3 HAHCKIIQJHIIIUX IPOOIeM cydacHOi peKOHCTPYKTHUBHOI Xipyprii. BoHH cymnpoBOIKYIOTH-
Csl BUCOKMM PH3HMKOM IHBaJIiIN3allii, 3HAUHOIO YaCTOTOIO YCKJIQJHEHb 1 HaBiTh JICTAJIBHICTIO, 1[0 3yMOBIIIOE CKJIaHICTh
MIPUHHATTS pillleHb 070 perutanTanii. He3Baxkaroun Ha pO3BUTOK MIKPOCYIMHHHX TEXHOJIOTIH, PEIUIaHTallisi HUKHIX
KIHI[IBOK 3aJIMIIA€THCS PIKICHOIO TIPOIEYPOIO, [0 3yMOBJICHO CKJIaHICTIO aHATOMIYHUX B3a€MHH, 3HAYHUM 00’ €MOM
YIIKO/DKEHUX TKaHMH Ta BUCOKOIO YacTOTOIO HEBJay NMPH aMITyTallisiX Ha PiBHI CTErHa. Y MPEACTaBICHOMY KIIIHIYHOMY
BUIAJKy ONUCAHO YCIIIIHY PerIaHTalil0 HIKHBOI KIHIIBKH, IICIISI TOBHOTO BiIWICHYBaHHs OSH30IMIION0, Y MOJIOZOTO
20-pivHoro marfienTa. [1arieHT, 3 BiTWICHOBAHHM CETMCHTOM Ta CTAOUTFHUMU BiTAJIbHUMH TTOKa3HUKAaMU, OyB TOCTaBJIe-
HUH y palloHHY JlikapHIo yepe3 20 XBUIMH Micisl MOMEHTY TpaBMH. KiliHiYHa TaKTHKa IPYHTyBaJacs Ha MBUIKINA OIIHII
KUTTE3ATHOCTI BITWICHOBAHOTO CErMeHTa 3a Moan(ikoBaHoo mKainoro MESS. MynsrunucuumiiHapHa KOMaH/1a yxBa-
JIUJIa pillieHHs MMpo peruiaHTanito. [leprmoyeproBo mpoBeneHo KOMOiHOBaHUH ocTeocuHTes3. [IpoTsrom mepiioro eramy
rpoBoIMIIacs OesrepepBHa X0J10/10Ba nepdy3is KpUCTAIOIAIB i3 TEMaprHOM 4Yepe3 ITOBEPXHEBY CTETHOBY apTepilo, M0
3MEHIITYBAJIO iMeMiYHe Ta penepdysiiiHe yIIKOPKeHHS! TKaHWH BiIWJICHOBaHOTO cerMeHTa. Ha HacTynHoMy erari Oyio
MIPOBEJICHO BiJIHOBJIIEHHS BEHO3HOTO W apTepialbHOr0 KpOBOOOITY 3 BUKOPHCTAHHSIM PEBEPCOBAHOTO CEIMEHTA BEJIUKOT
AMKIPHOT BEHU JUIS 3aMillleHHsT apTepianbHoro nedekty. [lepen BiJHOBIEHHSIM KPOBOTOKY BHKOHAHO ITOBHOIIAPOBY
YOTHPHOX(PYTIISIPHY (acIiOTOMIIO M S131B TOMUTKH JUISl TPOQUIAKTHKN KOMIAPTMEHT-CHHIPOMY, SIKHH € OJIHUM 13 TIPOBi-
HUX YMHHUKIB HeBJadi periantanii. CynnHHUI eTan TpuBaB 2 TOAWHM, KPOBOIUIMH BiJJHOBJICHO 4epe3 4 TOIUHM MiCIIs
TpaBMH. HepBOBI CTPYKTYpH YIIUTO 3 BiICTPOYKOIO, HA TPETIO /10Oy HAKIIaJIEHO eMiHEeBPaJIbHI IIBYU CIJIHUYHOTO HepBa. Y
TicnsionepaniiHoMy repiofii 3actocoBano VAC-Teparniro Jisi KOHTPOJIIO PaHOBOTO TPOIECy Ta MPOQiIaKTHKN 1H(EKITiH-
HUX YCKJIaJHEHb. YacTKOBI HEKPO3HM M’ SIKMX TKAHWH JIIKBIJIOBAHO MOBTOPHUMH XipypPriYHUMH 00pOOKaMH 3 MOJaJIbIIO0
ayTozepMorutacTukoo. Ha moment Bunmcku (1,5 micsis) KiHIiBKa Oyiia )KUTTE3/1aTHOIO, TIPOTE Yy TIIMBICTH 3aJIMIIANach
BiJICyTHBOIO. [licisl 3aroeHHs paH Mali€HT TOTYBaBCS O PEKOHCTPYKINI cTerHOBoro Hepsa. [IpencraBieHnii BUMamoK
ATBEPKYE, IO YCIIIIHICTB JIKYBaHHS TaKMX CKJIaIHUX TPABM 3aJI€KHUTH BiJl 4iTKOI XipypriuyHoi cTparerii, MyJIbTHIIC-
LUITTIHAPHOTO ITiAXO/Y, ONITHMAJIEHOTO OCTEOCHHTE3Y, IIBH/IKOI PeBacKyIsIpH3allii, CBO€4acHnX (aciioToMiil, mpodinak-
THUKH 1HQEKIiH Ta KOOPJMHOBAHOT pOOOTH MYJIBTHIUCIUILIIHAPHOT KOMAaH/IM HaBITh y HECTIPUATIMBHX YMOBAX.

BucnoBku. [ToeHanHS onTHMaNbHOI TepeonepariiiiHol oiHKN, 0araTOKOMIOHEHTHOTO XipypriyHOTO BTPYYaHHs
Ta KOHTPOJILOBAHOTO ITiCIISIONIepamiifHOro OISy 3a0e3Meunsio 30epeeHHs! KIHIIIBKY Ta BiTHOBJICHHS il )KUTT€3/1aTHO-
CTi, IO MiJAKPECIIOE aKTYaJIbHICTh YJOCKOHAJICHHS! PEKOHCTPYKTUBHHMX TEXHOJIOTIH y JIiKyBaHHI TSDKKHUX TPaBM OIIOp-
HO-PYXOBOTO arapary.

Hamr ki1iHIYHAE BUMAZOK JEMOHCTPYE, 11O MAIIEHTH 3 BUCOKOCHEPTeTHYHUMH MONICTPYKTYPHUMH TpaBMaMi KiH-
LIBOK MOTPEOYIOTh YiTKOT TAKTHKH BEJICHHS BXKE HA JOTOCHITAIILHOMY €Talli. YCHINIHICTh PEeIUIaHTallii BUCOKHUX Biuie-
HYBaHb HI)KHIX KIHIIIBOK 3a0e31edye KOMIIEKCHUH MYJIBTHANCIUIUTIHAPHNHN TiIX1/, IIBUIIKA PEBACKYIISIPU3AIlis, ONTH-
MaJIbHE BiJJTHOBJICHHS KICTKOBUX CTPYKTYp 1 CY/IUH, KOHTPOJb IHQEKIIHHUX YCKIJIaJHeHb Ta aJieKBaTHE Micisionepariiine
BEJICHHSI.

KarouoBi ciioBa: peruranTanist HIKHBOT KIiHIIIBKH, TpPaBMaTH4HE BiTUJICHYBAaHHS KiHIIBKH, BHCOKOGHEPIreTHYHA
TpaBMa, TpaBMa Cy/uH, periepdy3iHHUI CHHAPOM, CyJHHHA PEKOHCTPYKIIisl, TPaBMaTH4HE BiUICHYBaHHs, IHBaJIIIHICTb.
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Beryn. [lomicTpyKkTypHi TpaBMaTH4HI YIIKOIKECHHS
KIHI[IBOK, OCOOJIMBO TpaBMaTH4HI BiYJICHYBaHHS, €
MIPUYMHOIO0 BUCOKMX IMOKAa3HUKIB 1HBAJIIHOCTI Ta HaBITh
cMmepri TpaBmoBaHux [l, 2]. 3rimHO 3 niTeparypHUMH
JAHUMH KUJIbKICTh TaKMX BHCOKOCHEPTETHMYHUX TpPaBM
301bIIy€eThCs. TOMY YIOCKOHAJICHHS! XIpYPridHOi TEXHIKH
peruiaHTanii TpPaBMATHYHO BIiIWICHOBAHUX KIHIIIBOK €
B)XJIMBUM ISl 30€pexeHHsI OLIbII0T KiJbKOCTI BIaCHUX
KIHIIIBOK y TpaBMoBaHux [3, 4]. IloBimomieHHS mpo
PEIUIAHTAIIF0 HUKHBOI KIHI[IBKH € JOCHUThH PIiIKICHUMH,
OCKIUJIbKM, Ha BIJMIHY BiJl BEpXHBOI KIHI[IBKH, TaKa
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TpaBMa 3yCTpivaeThesi 3Ha4HO pimmie [3, 5]. [Tokasanus
JI0 peIUIaHTallli HWKHBOI KIHI[IBKH € 3HAYHO OUIbIIE
NpeNM3ikHI, HIX JUIs peTuTaHTalliil BEpXHIX KiHIIBOK Yepe3
BUILUI PU3KK PO3BHUTKY Pi3HUX YCKJIaIHEHb [6].
Marepiasim i opranizamis  gociaimkeHb. 9
kBiTHS 2020 poky 20-piyHME YOJOBIK OTpHUMaB
BHUCOKOCHEPreTUYHY TPaBMy MpPaBOi HOI'M OCH3OMMIIONO:
CKaJIbIIOBAaHE MOBHE BIIWICHYBAaHHS IPaBOi HIKHBOT
KIHI[IBKM Ha PiBHI HIKHBOI TPETHHH cTerHa (puc. 1).

Puc. 1 Binu/ieHoBaHMii cerMeHT Ha pPiBHi MPaBoOro crerxa.

V 3B’a3ky 13 mangemiero Covid-19 cnemianizoBanuit
LEHTP 3 HaJaHHS JOMOMOTH MPH TpaBMax KiHIIIBOK OyB
niepenpodiTboBaHNN A1 HaJaHHS TOTIOMOTHY MAIli€EHTaM i3
SARS-CoV-2. Uepes 20 XBUIMH iCISA TPABMHU TAIli€HTA 3
JDKYTOM Ha CTETHI TOCTAaBIIIN y PalfOHHY MiCBKY JIiKapHIO.
BimuneHOBaHWIA CErMEHT [OCTABICHHUH OOTOPHYTHM Y
nig. Ilpu HagxomxenHi: cBigoMicTs sicHa, AT 90—100 Mm
pT. cT., mynmec 100—115/xB, YAP 17-19/xB, KOHCTaTOBaHO
TpaBMaTHUHUH OK | cTymens. OniHka pU3HKiB peruiaHTamii
3a MoaudikoBanoro mkaitoro MESS cranoBmna 7 6amiB
[7]. MyneTHANCIMIUTIHAPHOIO KOMaH/IOI0 OyJI0 MPHHHATO
PpIIIEHHS BUKOHATH PETUIAHTAIIIIO.

Ha mepmomy erami BHUKOHAaHO KOMOiHOBaHHIA
METAJIO0OCTEOCHHTE3 CTPYI)KHEBHUM anapaToM 30BHIIIHBOT
¢ikcariiTamo3umiHHUMI TBUHTAMU. [i19ac BCTAHOBIICHHS
METAJIOKOHCTPYKIIT IIPOBOAMIN Oe3NepepBHY CTPYMUHHY
iH(Y310 BIIWICHOBAHOTO CETMEHTA Yepe3 IOBEPXHEBY
CTETHOBY  apTepifo  OXOJNOKEHHM  (i310JOTTUHUM
posumHoM 3 remapuHoM [14, 15]. Hus mpodimakTuku
KOMITapTMEHT-CHHAPOMY BUKOHAHO [IOBHOIIAPOBI
¢acmioTomii [8].

[licms  cucreMHOI  remapwHi3amii  BiZHOBIICHO
MIOBEpXHEBY CTETHOBY BeHY IPSIMHUM aHACTOMO30M. Yepes
3HAYHUH [iacTa3 MK KIHIIIMH TIOBEPXHEBOI CTETHOBOI

aprepii (8 cM) BHKOHAHO TIPOTE3yBaHHS PEBEPCOBAHUM
CEerMEHTOM BEJHKOI MIIKIpHOI BEHH 13 TOMIJIKH
TpaBMoOBaHO! KiHIiBKU [16, 17]. TpuBamicTe CyAMHHOTO
eTary CKJaja 2 TOIMHHW, KPOBOIUIMH BiTHOBJICHO Hepe3
4 rommHM micna TpaBMu (puc.2).BukoHaHO XipypriuHy
00pobOKy M’axux TKaHuH. [licas omamHol pesekuii KpaiB
TIOIITKO/KEHOTO CITHUYHOTO HepBa 30epiraBcs giactas Mix
KpasiMH, TOMY HakIafeHo HaBigHi mBH. CHiBCTaBICHO
Ta YIOIUTO HOTO eNiHeBpalIbHUMH IIBaMH Ha 3 100y.
CyOMHHO-HEPBOBHH IIy4OK NPHKPHTO JKHTTE3AATHUMH
M’s3amu. YacTHHY paHM TICIs peIrIaHTalii MPUKPUTO
MIKiporo. 3aranbHa TPUBAIICTH OTeparii — 7 TOIUH.
PesyabTaTu Ta o0roopenHs. IloBigomieHHs mpo
peIIaHTaIlif0 HIKHIX KIHIIBOK € 3HAYHO PIiJIIAMH, HiXK
BEPXHiX, 1[0 MATBEPHKEHO CydacHUMHE orisimamiu [3,9]. 3a
maanmu D. Fufa et al. (2014), gacTka peruranTarii HIKHIX
KIHIIIBOK CTaHOBHTH Jumie 3,7%. YacToTa MPIOKUBICHHS
3aNIeKATH Bifl piBHS amiryTaii i Bapitoe Bix 33% mo 100%
[9]. 3amoBinmbHI pe3yapTaTH YacTilIe CIOCTEPIraloThCs MPH
amMmyTaIisx Hwkde xomiHa [3, 10, 11]. PeruranTamii Bume
KOJiHa MAIOTh TIJBHIICHWUH PHU3HWK YCKJIAaIHEHb, CEpen
SKNX — HEKPO3 M SKUX TKaHWH, HUIPKOBA HEIOCTATHICTB,
iH(eKIil, 10 MPU3BOAUTH 0 MOJANBIIOI ammyTaii [6, 9,
12]. Cy4acHi pob0TH miATBEpAKYIOTh TaKi X TEHACHIII] [4,
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12].

HesBaxkatoun Ha BHCOKOCHEPTETHUHHMI MEXaHi3M
MOIIKO/DKCHHSI, 30HA HOKHUTTE3IATHUX TKAHUH Y
HAIIOTO TMaIfieHTa Oynaa BIAHOCHO HeBelmkor. Cyma
OaniB 3a MoaudikoBano mkanoro MESS (7 6ani)
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OyJga MaKCHMajbHO IOIMYCTHMOKO JUIsS perianTarii [7].
Mornoauii BiK i BIJICYTHICTh CYHMyTHBOI HATOJIOTI] TaKoXK
CIIPHSIITH YCITIXY.

Puc.2. I[Ipore3yBanHs giacta3y (8 cM) Mixk KiHISIMH MOBEPXHEBOI CTErHOBOI apTepii peBepcOBAHMM CerMeHTOM
BeJIMKOI MiIMKipHOT BeHH Ta aHACTOMO3 HA NMOBEPXHeBiii cTerHoBiii BeHi.

KirouoBuM (hakTOpOM YCIIIIHOCTI € SIKHAWIIIBHIIIC
BiIHOBJICHHSI KPOBOIUIMHY. OJHAK TPIOPUTETHUM €TaIIOM
€ crabimizalis KiCTKH, PO IO 3a3HAYarOTh IHII aBTOPH
[2, 13]. Hamu BUKOHAHO KOMOIHOBaHHIA OCTEOCHHTE3.

JIis. CHIOBIJIBHEHHS 1MIEMIYHOTO YPa)KeHHS TKaHUH
BIIWICHOBAHOI HOTW MPOBOIMIIACS IMOCTIHA CTPYMHHHA
KpUCTaJIOiqHa X0JI00Ba Tepdy3is Yepe3 IMOBEPXHEBY
CTETHOBY apTepito. Ll MaHITyJIsIIIist TAKOXK A€ MOXKIIUBICTh
3MEHIIUTH HaCHiaku penepdysiiiHoro cuaapomy [14,
15]. Tlepem HakmamaHHSIM BEHO3HOTO aHACTOMO3Y
CNiJI TIEPEeBIPUTH MPOXITHICTH IMPOCBITY HAa HAsSBHICThH
TPOMOOTHYHMX Mac. BakJMBICTH MHEpIIOYEPrOBOTO
BIJTHOBJICHHSI BEHO3HOTO BIJTOKY IOJISITA€ B TOMY, IO
3MiHA I[i€] TOCTIOBHOCTI TMPHU3BOAUTH O PI3KOr0O
MIJIBUMICHHS THCKY Y MIKPOLMPKYISTOPHOMY pycii Ta
3pOCTaHHsI HAOPSIKY TKAHHWH 3 MOPYIIEHHSM KaIlIspHOTO
KPOBOIUIHHY, 1110 HETaTUBHO BILTUBAE Ha Mepy3it0 TKAaHUH
[8, 16].

Yepes Benukuii  gedexr aprepii  copmyBatu
NpsIMANA  aHACTOMO3 OYyJI0 HEMOKJIHBO. AYTOBEHO3HUI
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TPAHCIJIAHTAT BBAXKAETHCS HAWKpAIIUM BapiaHTOM Yy
TaKHUX BUIIAJIKaX, OCOOIUBO MPH BIIKPUTIH TpaBMi, depe3
BUCOKHIA pU3HK 1HPEKIIT IPU BUKOPUCTAHHI CHHTCTHYHHUX
npotesis [16, 17].

Ilicns BimHOBIACHHS KpoBOTOKY mepmri 200 wmu
BEHO3HOI KPOBI OyJ10 BUTY4€HO /ISl SMEHIIICHHSI CHCTEMHOT
Iii TOKCHYHUX MeTabouiTis [18].

CimHUYHUHA HEpB, Yepe3 HOro cmasM, CIIBCTaBHTH
BJAJIOCsS JIMIIE Ha TpeTio 100y. BpaxoByrounm mOBHE
MOIIKO/KCHHS 1HHEpBaIlli, [Isg 3a0e3MevYeHHsT OMOPHOT
3MAQTHOCTI KIHIIBKH, Y TOMIJIKO-CTYITHOMY CyIJIOOi CTOILY
0OyJ10 3adikcoBaHo mmia KyTom 90°.

OxpeMi JUISHKH HEKPO3iB M SIKHX TKaHWH Y
JIUISHIII TIPOKCHMAJIbHOT YAaCTHMHH TOMIJIKH IIOB’SI3aHi 3
BHCOKOCHEPTETUYHUM MEXaHI3MOM TPaBMH 1 OIIATHOIO
XIpypriyHor0 0OpOOKOIO0 Iija dYac MEPBHHHOI OIeparii.
it poiTaKTHKH PO3BUTKY 1H(PEKIIHHUX YCKIIaIHEHb
BUKOHYBAJIH IIOBTOPHI XIpypriuni oOpoOKM paHu i
3actocoByBanu BAK-TOB’s3Ky amsi Teparii HEraTHBHUM
TrckoM [12]. Ile 1ano MOXKJIMBICTh YHUKHYTH HATHOEHHS 1




MATOTYBaTH paHy JI0 BUILHOT ayTOIEPMOIUIACTHKH.
JlomarkoBo A7l MOHITOPUHTY — BHIKMBaHOCTI
periaHToBaHoi  KIHIIBKM — TIPOBOAWJIM  TOCTIHHHMA
MOHITOPUHT caTypalii Ha MajblsX CTOIMH, sIKa MPOTITOM
BCBOTO IIE€PiOy CHOCTEpPEKeHHs craHoBMIa 96-99%. Lle
CBITYMIIO NP0 aJIeKBaTHY Mep@y3ito TKAaHUH BCi€T HIKHBOT

T
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KiHIIBKM. KOHTpOJNBHI pPEHTTeHOIpaMH KOHCTaTyBaJH
J00pYy pEToO3HIiI0 KICTKOBHX YJIaMKiB, CIPHSTINUBY
JUIsl 3pOLICHHS IepesioMy cTerHoBoi kictku. Yepes 1
MICSI[b TAI[IEHTOBI 3aKPWJIM PAHOBI JCPEKTU ILISIXOM
ayTOJEPMOIIIACTHKH.

Puc. 3. [IpaBa Hm:kHA KiHUiBKA y MaliecHTa HA MOMEHT BUNUcKH, (1,5 micsus micas TpaBmu).

Ha MOMEHT BHIIUCKM y TAIlleHTa KiHIliBKa
3aJMIIagacs KUTTE3AAaTHOO, TPOTE Uy TIIMBICTD BiJICYTHSI.
SIx HacTynHuit eran Oyia 3ariaHOBaHa PEKOHCTPYKTHBHA
HeHpoXipypridHa oneparisi y cHemnianaizoBaHOMYy LIEHTPI.
[IpoTe omamblni pe3ynbTaTd JIIKYBaHHS BCTAHOBUTH HE
BJIAJIOCSI, OCKUIBKH OYyJI0 BTPAYCHO KOHTAKT 13 TAIiEHTOM.

BucnoBku. TToennanus ONTUMAJILHOT
MepeIonepaIiiiHol  OIliHKH, 0araTOKOMIIOHCHTHOTO
XIpypriyHoro BTpYYaHHS Ta KOHTPOJIbOBAHOT'O

MICIISIONEPAIIfHOTO JIOTISIy 3a0e3Meuiiio 30epeKeHHS
KIHIIBKA  Ta  BIJHOBIACHHS ii  JKHUTTE3JATHOCTI,
o MiIKPECITIOE AKTYaJbHICTh  YIOCKOHAJICHHS
PEKOHCTPYKTUBHUX TEXHOJOTIH Yy JIIKyBaHHI TSDKKUX
TpaBM OIIOPHO-PYXOBOTO arapary.

Hamr xiniHIYHUE BUIIAIOK IEMOHCTPYE, IO MAI[iEHTH
3 BUCOKOCHEPIeTHYHHMH MOJICTPYKTYPHUMH TpPaBMaMH
KIHI[IBOK MOTPEOyIOTh YITKOi TaKTHKH BEICHHS BXKE
Ha JIOTOCHITaJbHOMY eTami. YCHINIHICTh perUIaHTarlii
BHCOKMX BIWICHYBaHb HIKHIX KIHI[IBOK 3a0e3rneuye
KOMIUIEKCHUH MYJIBTUANCHMIUTIHAPHUN MIAX1J, MIBHJIKA

peBaCKyIIsIpH3allis, ONTUMAJIbHE BITHOBJICHHS KiCTKOBUX
CTPYKTYp 1 CYIUH, KOHTPOJIb IHPCKI[IHUX YCKIIaTHCHD Ta
aJICKBaTHE MICIISIOTNICPAIliiHE BEICHHS.

Kondguiikr intepeciB. ABTopu NEKIapyroTh, 0 HE
MAarOTh KOH(IIIKTY IHTEPECIB CTOCOBHO I[LOTO JIO I JKCHHS,
B TOMY YHCIi (hiHAHCOBOTO, OCOOMCTICHOTO XapakTepy,
aBTOPCTBA YH 1HIIOTO XapakTepy, [0 Mir OM BIUIMHYTH Ha
JIOCITIJDKEHHS Ta 0TO Pe3ysbTaTH, MPeACTaBIeHI B CTATTI.

®dinancyBaHHsl. J[OCHi/DKEHHST MPOBOAMIOCS 0c3
(hiHaHCOBOT MIATPUMKH.

ABtopcebki BHeckn: P.I. TpyTsk: a) xonuenuist Ta
JM3aiiH; B) HaJaHHs MarepianiB aist pociipkeHss; LP.
TpyTsk: 1) 30ip Ta y3araJbHEHHS JaHUX; J) aHAII3 Ta
inTeprperauis pesynsrari; PI. TpyTsak: e) nHanmucaHHs
pykonmcy; O.B. Kopomok: 0) aaMiHicTpaTHBHA
niarpumka; PI. TpyTsik: ) penaryBaHHs pyKOIHUCY.

VYei  aBropy  OpoOYMTANM  Ta  MOTOAWJINCS 3
OIyOJTIKOBAHOKO BEPCIEI0 PYKOITHUCY.
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Abstract. Polystructural high-energy injuries, particularly traumatic amputations of the lower extremities, re-
main one of the most challenging problems in contemporary reconstructive surgery. These injuries are associated with
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a high risk of disability, a substantial complication rate, and even mortality, which makes decision-making regarding
replantation extremely complex. Despite advances in microsurgical techniques, lower-limb replantation remains a rare
procedure due to the complexity of anatomical relationships, the significant volume of damaged tissues, and the high
failure rate associated with transfemoral amputations. The present clinical case describes a successful replantation of
a lower limb following complete traumatic amputation by a chainsaw in a 20-year-old patient. The patient, with an
amputated segment and stable vital signs, arrived at the district hospital 20 minutes after injury. The clinical strate-
gy was based on rapid assessment of the amputated segment’s viability using the modified MESS score. A multidisci-
plinary team decided to proceed with replantation. The initial step involved combined osteosynthesis. During the first
operative stage, continuous cold heparinized crystalloid perfusion was administered through the superficial femoral
artery to minimize ischemic and reperfusion injury of the amputated segment. The next stage consisted of restoring
venous and arterial circulation using a reversed segment of the great saphenous vein to bridge the arterial defect. Pri-
or to reperfusion, full-thickness four-compartment fasciotomy of the lower leg musculature was performed to prevent
compartment syndrome, one of the leading causes of replantation failure. The vascular stage lasted 2 hours, and blood
flow was restored 4 hours after injury. Neural structures were repaired in a delayed fashion, with epineural suturing of
the sciatic nerve performed on postoperative day 3. In the postoperative period, VAC therapy was used to control the
wound process and prevent infectious complications. Areas of partial soft-tissue necrosis were managed with repeat-
ed debridements followed by autologous skin grafting. By discharge (1.5 months), the limb remained viable, although
sensory function had not recovered. After wound healing, the patient was prepared for femoral nerve reconstruction.
This case demonstrates that successful management of such complex injuries depends on a well-defined surgical strategy,
a multidisciplinary approach, optimal osteosynthesis, rapid revascularization, timely fasciotomies, infection prevention,
and coordinated teamwork even under challenging conditions.

Conclusions. A combination of optimal preoperative assessment, multicomponent surgical intervention, and
well-controlled postoperative care ensured limb preservation and restoration of viability, underscoring the importance of
advancing reconstructive technologies in the management of severe musculoskeletal trauma. Our clinical case confirms
that patients with high-energy polystructural limb injuries require a clearly defined management strategy beginning at
the prehospital stage. Successful replantation of high-level lower-extremity amputations is achieved through a compre-
hensive multidisciplinary approach, rapid revascularization, optimal restoration of bone and vascular structures, strict
infection control, and adequate postoperative care.

Keywords: lower limb replantation, traumatic limb amputation, high-energy trauma, vascular injury, reperfusion
syndrome, vascular reconstruction, traumatic amputation, disability.
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Abstract. This is a review of the first lecture in the “Bioelectronic Medicine or Look at Medicine Differently” series,
which presents and substantiates its key concepts, meanings, and relevance. This is an educational and scientific project
for the further progress of medicine and its quantum fields. The goal is the scientific development and popularization of
the Magneto electrochemical Theory of Metabolism and Life, which unites existing medical knowledge with modern
biophysical understanding of the organization and functioning of the human body at the nanoscale and deeper.

Medicine is a transdisciplinary branch of scientific knowledge that, in modern conditions, develops through the
acquisition of fundamental knowledge from other fields. It is important to note that today, at the start of the 21st cen-
tury, unique conditions have emerged that allow modern scientists to continue making breakthroughs in medicine. This
includes the emergence of a large amount of fundamentally new knowledge, obtained through the research of physicists
and biophysicists.

This knowledge continues to be integrated into medicine, but slowly and in complex ways. There are several reasons
for this. First, modern science continues to experience an information boom: the number of scientific publications is so
vast that a single scientist’s lifetime would not be enough to familiarize themselves with them. Second, the development
of new transdisciplinary knowledge is significantly complicated by the use of specific terminology, which can be difficult
for scientists in the biological and medical fields to understand. Consequently, transdisciplinary gaps between fields are
emerging in science.

An example of this is the existing transdisciplinary scientific gap between quantum physics and medicine. Third,
complex, lengthy work in systems analysis and the rethinking of existing knowledge is necessary to create a modern,
universal paradigm. This requires scientific specialists with the appropriate professional competencies in related fields.
Technical conditions for their work and funding for such research are also necessary, and so on.

“A journey of a thousand miles begins with a single step.” Therefore, this publication opens a series of reviews
devoted to the development of systems medical knowledge and aimed at integrating existing discoveries in physics/bio-
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physics into the medical scientific paradigm. The goal of this review is to present the scientific basis for the promising

transdisciplinary scientific field of “Bioelectronic Medicine.”

Conclusions: 1) A new layer of fundamental knowledge in quantum physics has formed a promising new transdis-
ciplinary scientific field — “Bioelectronic Medicine.” This is the latest trend in the development of medical science and
education that modern medical scientists must pursue. 2) The Magneto electrochemical Theory of Metabolism and Life
is a biological theory that adapts knowledge of quantum physics to medical needs and serves as the theoretical basis for
the further practical implementation of quantum medicine in educational and scientific medical fields. 3) The educational,
scientific, and practical project “Bioelectronic Medicine” is a promising new “tool” for further developing the latest sci-
entific medical perspective in medical students and doctors, as a guarantee of future progress in the medical field.

Keywords: medicine, bioelectronic medicine, quantum medicine, magnetoelectrochemical theory of metabolism

and life, new paradigm, biophysics.

Introduction. By the end of the first quarter of the
21st century, medicine as a scientific field had undoubt-
edly achieved significant achievements [1, 2]. However,
many medical problems related to the diagnosis and treat-
ment of chronic diseases of human internal organs remain
unresolved [3, 4]. Therefore, the further development of
medicine and the search for new avenues for its progress
remain relevant.

Medicine is a transdisciplinary branch of scien-
tific knowledge that, in modern conditions, develops
through the acquisition of fundamental knowledge from
other fields [5]. It is important to note that today, at the
start of the 21st century, unique conditions have emerged
that allow modern scientists to continue making break-
throughs in medicine. This includes the emergence of a
large amount of fundamentally new knowledge, obtained
through the research of physicists and biophysicists [6-9].
Breakthroughs in understanding the subatomic structure
of matter and the rapid development of information tech-
nology have provided a significant basis for fundamental
knowledge about the role of electromagnetic processes in
the functioning of living organisms and humans [10-14].

This knowledge continues to be integrated into med-
icine, but slowly and in complex ways. There are several
reasons for this. First, modern science continues to experi-
ence an information boom: the number of scientific publi-
cations is so vast that a single scientist’s lifetime would not
be enough to familiarize themselves with them [15]. Sec-
ond, the development of new transdisciplinary knowledge
is significantly complicated by the use of specific termi-
nology, which can be difficult for scientists in the biologi-
cal and medical fields to understand. Consequently, trans-
disciplinary gaps between fields are emerging in science.

An example of this is the existing transdisciplinary
scientific gap between quantum physics and medicine.
Third, complex, lengthy work in systems analysis and the
rethinking of existing knowledge is necessary to create a
modern, universal paradigm. This requires scientific spe-
cialists with the appropriate professional competencies
in related fields. Technical conditions for their work and
funding for such research are also necessary, and so on.

“A journey of a thousand miles begins with a sin-
gle step.” Therefore, this publication opens a series of
reviews devoted to the development of systems medical
knowledge and aimed at integrating existing discoveries
in physics/biophysics into the medical scientific paradigm.

The goal of this review is to present the scientific basis for
the promising transdisciplinary scientific field of “Bioelec-
tronic Medicine.”

Materials and methods. This scientific material is a
fragment of a research work from the Department of Inter-
nal Medicine and Emergency Medicine of Poltava State
Medical University (23 Shevchenko St., 36011, Poltava,
Ukraine) on “Development of algorithms and technologies
for implementing a healthy lifestyle in patients with non-
communicable diseases based on the study of functional
status” (state registration number 0121U108237: UDC
613 616-056-06: 616.1/9-03). It is the result of a systemat-
ic analysis of literature data.

Biophysical models and scientific data theorized by
physicists and published in the specialized literature were
analyzed. General scientific methods (dismemberment
and integration of elements of the studied system, imagi-
nary experiment, logical and historical research, analysis,
induction, deduction, and synthesis of knowledge) and
theoretical methods (method of constructing theory, log-
ical methods, and rules of normative nature) were used
in this theoretical study. Scientific work is carried out in
conjunction with the following scientific institutions: 1)
Lithuanian University of Health Sciences (9, A. Mickev-
ic¢ius St., LT-44307, Kaunas, Lithuania), the cooperation
coordinator is Prof., DM A. Vainoras; 2) Shupyk Nation-
al Healthcare University of Ukraine (9, Dorogozhytska
St., 04112, Kiev, Ukraine), the cooperation coordinator is
Prof., DM O.P.Mintser; 3) Kherson State University (14,
Shevchenka St, Ivano-Frankivsk, 76000, Ivano-Frankivsk
region, Ukraine), the cooperation coordinator is As. Prof.,
PhD S. Danylchenko; 4) Lithuanian Sports University In-
stitute of Sports Science and Innovation (6, Sporto St, LT-
44221 Kaunas, Lithuania), the cooperation coordinator is
As. Prof., PhD K. Poderiene.

The practical application of the obtained results in
medical science is carried out through a series of lectures
within the educational-scientific initiative “Bioelectronic
Medicine or Look at Medicine Differently” [16].

Results. A logical rethinking and extrapolation of
existing biophysical data to the human body led to the
creation of a universal biological theory of the role of
electromagnetic processes in the formation of the human
body’s structure, metabolism, and life. It was called the
Magneto electrochemical Theory of Metabolism and Life/
Health. This theoretical study began in 2018. In 2021, the
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first volume of the monograph [17] was published, which  levels. This book received positive feedback from leading
conceptualized the role of electromagnetic processes at  scientists in Ukraine [18-20] (Figure 1).
the subatomic, atomic, molecular, subcellular, and cellular
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Figure 1. Title pages of the monograph and reviews thereof. An excerpt from [17-20] is used.

The obtained results demonstrated the existence of  cant paradigm-transforming potential for medical science
a significant body of biophysical knowledge that has not ~ [21, 22]. The concept of quantum energy levels in the
been fully integrated into medical science [21]. This mod- structure of matter [23-25] forms the theoretical basis for
ern biophysical fundamental knowledge possesses signifi-  the idea of Bioelectronic Medicine (Figure 2).

BIOELECTRONIC MEDICINE OR
LOOK AT MEDICINE DIFFERENTLY

LOOK AT MEDICINE DIFFERENTLY
NOAMBHCE HA MEAMLMHY IHAKLIE

BIOE/IEKTPOHHA MEAMLUMHA A50
<MOAMBMCb HA MEAMUMHY IHAKLLE.

BIOE/IEKTPOHHA MEAMLIMHA - Lie HOBITHIM OCBiTHbO-HaYKOBMM HaNPAMOK, AKMI BUHMK Ha 6asi NoefHaHHA iCHYHMX
MeJVYHMX 3HaHb 13 Cy4acHMMM 610DI3UYHMMM 3HAHHAMM n@o CE&HK 10!-'?/BaHHﬂ Tina m-ojfémw Ha HaHOPIBHi i ramblue i€
TEOPETUYHOI0 OCHOBOI HaBYaslbHOro Haykoeoro npoekty «bBIOEJIEKTPOHHA MEAWUWHA ABO NOAMBMCH HA MEE’IQ\HHHEV
A

BIOELECTRONIC MEDICINE is a new educational and scientific direction that emerged by combining existing medical
knowledge with modern biophysical understanding of the human body’s functioning at the nanolevel and beyond,
providing the theoretical basis for the educational scientific project “Bioelectronic Medicine or LookDa_;fMe 1&"1'?
ifferently”.

G. Nevoit, 0. Filiunova, M. Potyazhenko, O. Minser, I. A. Bumblyte, and A. Vainoras, “Modem biophysical view of electromagnetic processes of the phenomenon of life of living biological systems as a promising basis for the development of complex
medicine: towards the concept of Bioelectronic Medicine,” Journal of Complexity in Health Sciences, Vol. 6, No. 2, -17, Dec. 2023, https:/ /dol.org/ 10.21595/ chs.2023.23867

Figure 2. The concept of Bioelectronic Medicine as the basis of the scientific educational project “Bioelectronic
Medicine or Look at Medicine Differently.”
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Quantum energy levels of the structure of matter
as a theoretical basis for Bioelectronic Medicine

Advances in physics, particularly in quantum phys-
ics, have fundamentally changed and deepened our un-
derstanding of matter. The discovery and development of
the Standard Model provided the theoretical basis for sub-
stantiating the existence of subatomic levels [23-25]. At
subatomic levels, matter is represented in a state of energy
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in its various manifestations. According to the Standard
Model, atomic components such as the nucleus and elec-
trons are divisible and consist of quarks [23-25]. Quarks
are electromagnetic field structures or, in other words, en-
ergy [23-25]. Therefore, the structure of the human body
can now be correctly represented using such models (Fig-
ure 3).
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Figure 3. Hierarchical levels of the human body structure. A is a fragment of the figure from [26]; B is a

fragment of the figure from [27].

Science now knows that where the material level of
atoms ends, the energy level of the structure of matter be-
gins. This is also called the quantum level [26]. In simple
terms, this can be described as follows.

If we imagine ourselves delving into the depths of
matter, we first see the familiar atomic lattices of matter.
Then, after reducing the scale to a level of 10°—10" cm,
we see that there are no atoms in matter, but only the en-
ergy of the motion of electromagnetic waves in the inter-
nal environment. At this “depth,” the atomic nucleus is an
electromagnetic phenomenon, conventionally represented
as a rotating electromagnetic rod composed of protons and
neutrons [26].

Protons and neutrons are magnetic waves moving at
the speed of light along a spiral-ring trajectory. Further re-
duction of the scale to 10%-1035 cm corresponds to the
description of bosons as rings of wave processes, linked
by magnetic and other interactions into ordered structures
that occur at a velocity 10° times the speed of light, and so
on. Therefore, all atoms and molecules at the microscopic
level of their structure are an organized form of electro-
magnetic energy. All interactions between atoms and mol-
ecules in cells also occur due to electromagnetic energy.
The human body, at the subatomic level, is organized ener-

gy and a complex conglomerate of electromagnetic waves/
wave processes [26]. The traditional model for describing
the hierarchical levels of the human body’s structure must
be supplemented in line with the updated paradigm (Fig-
ure 4).

Thus, modern fundamental understanding of the
structure of matter at the microlevel significantly broadens
scientific views of the structure of the human body and
extends the boundaries for further scientific understanding
of its fundamental aspects of functioning. A detailed justi-
fication and description of the organization of the quantum
levels of the human body and their significance from the
perspective of systems biology and systems medicine were
provided in the Magneto electrochemical Theory of Me-
tabolism and Life [17, 28-31].

The Magneto electrochemical Theory of Metabolism
and Life is a biological theory that, for the first time, ex-
trapolated and combined existing knowledge of physics
with biological knowledge. On the one hand, this allowed
the creation of an unified, logical vision of the role of elec-
tromagnetic processes in metabolism and in the phenom-
ena of biological life in living organisms and humans. On
the other hand, the Magneto electrochemical Theory of
Metabolism and Life applied physical knowledge to bio-
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Figure 4. Supplementing the traditional model of the hierarchical structure of the human body according to

the knowledge of the updated paradigm.

It resolved the paradox of the interdisciplinary gap
between physicists and specialists in biology and medicine
in modern science. The Standard Model entered the para-
digm of knowledge in the mid-20th century [23-25], but
only now is its integration into concepts of the hierarchical
levels of human body structure occurring.

Bioelectronic medicine and its diagnostic capabil-
ities.

It is well known that, in our civilization, medical
science began by studying the human body at the mate-
rial level. The structure and functions of organs, tissues,
cells, and molecules were studied. Today, the situation has
changed, and opportunities have opened up for obtaining
diagnostic data from the energetic/quantum level of mat-
ter. A new branch of medicine has emerged that relies on
quantum-level diagnostic parameters and directs thera-
peutic interventions accordingly (Figure 3). It is known
by various names: quantum medicine, bioelectronic med-
icine, and energy medicine [26]. Understanding this rep-
resents significant scientific progress in the 21st century
compared to that of previous centuries.

The term “Bioelectronic Medicine” arose from the
understanding that, at the microscopic level of organiza-
tion in living organisms, electrons serve as energy carriers
and participate in all in vivo metabolic transformations
of molecules [26]. This term is neither exhaustive nor the
most appropriate because the elementary energy carriers
of the electromagnetic field are biophotons, and energy
can be represented in various forms: electrons, excitons,
neutrons, positrons, and so on. For this reason, synony-
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mous terms such as “Quantum Medicine,” “Biophotonic
Medicine,” and “Energy Medicine” exist in science. Sci-
entists will determine which term is more precise in future
research. Currently, there is a practical need to standardize
terminology in this developing scientific field. Therefore,
the use of the term “Bioelectronic Medicine” is justified.
This term is understood by a wide range of scientists from
various biomedical fields and has been actively used for
several years [26].

Bioelectronic medicine is a scientific field based on
the assessment of the frequency-wave parameters of atoms
and subatomic structures as objectively existing biologi-
cal phenomena [16].any existing diagnostic methods in
medicine can be classified as bioelectronic medicine tech-
niques, either fully or partially. Examples include such
commonly used methods as nuclear magnetic resonance,
heart rate variability studies, magnetocardiography, and
magnetoencephalography. Long-established methods such
as the Vega test and gas-discharge visualization/electro-
photon emission analysis can also be classified as bioelec-
tronic medicine methods.

For example, nuclear magnetic resonance is precise-
ly such a method. The essence of this method is the ap-
plication of a powerful electromagnetic field to the entire
human body (Figure 6). This is done to influence the pre-
cession/oscillation of each atomic nucleus in the human
body’s structure and elicit a resonant response from it. The
human body contains the most significant amounts of hy-
drogen (1H), carbon (13C), sodium (23Na), and phospho-
rus (31P) nuclei. In the absence of an external field, the
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spins and magnetic moments of protons are randomly ori-  energy will be higher. The sum of these resonances graphi-
ented (central part of Figure 4, left). If a proton is placed in ~ cally determines the composition of a particular area of the
an external magnetic field, its magnetic moment will either ~ human body [32, 33].

be co-directional or counter-directional with the magnetic

field (central part of Figure 6, right). In the latter case, its
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In 1952, Felix Bloch and Edward Purcell (USA)
received the Nobel Prize in Physics for their discovery
of nuclear magnetic resonance. In 2003, Paul Lauterbur
(USA) and Peter Mansfield (UK) received the Nobel Prize
in Physiology or Medicine for developing magnetic reso-
nance imaging, a diagnostic method [33].

Advances in physics ushered in an era of understand-
ing that energy can carry information [34-38]. On the one
hand, this ushered in the era of information technology,
mobile communications, and so on. On the other hand, it
became clear that the energetic/electromagnetic process-
es of metabolism and vital functions of the human body
are related to systemic information processes [17]. Along
with chemical communication, electromagnetic commu-
nication occurs between cells, tissues, and organs in vivo
[39-41]. This is the key biophysical mechanism of instan-
taneous functional communication within and between
cells. Electromagnetic communication creates a common
electromagnetic/quantum field of cells in vivo [17]. The
electromagnetic fields of all cells in a biological organism
merge to form the electromagnetic fields of organs and
the entire organism [17]. This is the basis of cell morpho-
genesis during the development of the organism and the
basis of the phenomenon of life in general [17]. The cessa-
tion of electromagnetic generation of cells is the onset of
their biological death [17]. This is a long-established and
well-known fact. For example, electrographic recording of
the absence of electromagnetic generation by brain cells
is used to confirm brain death [42]. Recording an isoline
on an electrocardiogram is an objective criterion for es-
tablishing the clinical and biological death of the human
organism [43].

There are certified methods and measuring equipment
that allow indirect in vivo measurement of electromagnetic
processes in human cells. A classic, widely known method
is electrography, particularly electrocardiography. In the
classic sense, cardiography is based on the analysis of the
graphical display of differences in electrical potentials on
the human body’s skin, generated by the myocardium [44].
However, the use of modern, computerized instrumental
methods for analyzing the electromagnetic parameters of
heart thythm enables evaluation of the information com-
ponents of the heart’s electromagnetic processes and pulse
[45]. A method for assessing heart rate variability is of es-
sential and promising significance [46-49]. In other words,
specialized equipment enables evaluation of the funda-
mental electromagnetic parameters generated by myo-
cardial cells. Evaluation of their relationships enables an
objective assessment of the functional state of the human
body [50-53]. For example, it allows evaluation of the risk
of sudden cardiac death. The electrocardiograms of pa-
tients with stable hemodynamics who will die in the near
future may not show fundamental visual differences from
those of other patients. However, comparing spectral fre-
quency analysis parameters from short heart rate variabili-
ty recordings reveals a significant decrease in Total Power
and an imbalance in spectral components. This reflects the
fact that in these patients, myocardial cells weakly gen-
erate an electromagnetic field, and this field already ex-
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hibits significant qualitative changes in its frequency-wave
composition. This is a symptom of the progression of elec-
tromagnetic failure of myocytes, which can soon lead to
clinical cardiac arrest.

Thus, heart rate and pulse waves are essentially sys-
temic information processes, the analysis of which allows
us to assess the functional state of processes at the mi-
crolevel of tissue functioning [54]. This became the scien-
tific basis for the introduction of short heart rate variability
recording analysis methods into diagnostics. Scientifically
substantiated clinical interpretation methods enable ob-
jective assessment of stress and body fitness, and of the
patient’s functional health group and cardiovascular risk
level [55-60]. Promising results are emerging from studies
that, based on a combination of body bioimpedance analy-
sis and short-form heart rate variability recordings, enable
indirect assessment of cellular metabolic parameters [61],
and so on. Thus, cardiography is moving from a method
of visual analysis of heartbeat recordings to a diagnostic
procedure in bioelectronic medicine/quantum medicine. In
2022, an official scientific guide to the use of short-form
heart rate variability recording analysis in internal medi-
cine was published [54] (Figure 6). The book describes an
adapted, simplified clinical analysis method that is conve-
nient for use in patient examinations by family physicians,
internal medicine physicians, and other specialists.

The vegetative resonance testing method, or VEGAT-
EST, is another classic example of in vivo measurement of
electromagnetic processes in human cells. This method is
closely related to the development of electroacupuncture
and combines engineering discoveries with medical re-
search in naturopathy, homeopathy, reflexology, and scho-
lastic medicine [62]. The VEGATEST Method, or Vegeta-
tive Reflex Test (VRT), was developed in the early 1970s
by the German physician Helmut Schimmel. This method
is the result of more than thirty years of development and
practical experience in the application of German elec-
tropuncture [62]. Schimmel improved the equipment for
diagnostic dermatoelectropuncture and theoretically re-
thought the ideas of R. Voll’s electropuncture diagnos-
tics (Elektroakupunktur nach Voll, EAV) and W. Schmidt
and H. Pflau’s bioelectronic functional diagnostics [63].
Therefore, the VEGATEST Method uses electrical resis-
tance readings at a single biologically active measurement
point for diagnostics. This makes it possible to construct
etiopathogenetic chains from frequency-wave complexes
during dermatoelectropuncture. This is more convenient
and more informative for the practical use of the derma-
toelectropuncture technique by physicians [63]. For a long
time, the method had limited use because the biophysical
mechanisms underlying its validity were not understood.
The Magneto electrochemical Theory of Metabolism and
Life explained its position in terms of modern biophysical
knowledge. Firstly, all atoms, molecules, and their com-
plex combinations have specific electromagnetic param-
eters, with characteristic oscillation frequencies in Hertz,
due to the constant, specific oscillation frequency/preces-
sion of nuclei in atoms. Therefore, the frequency parame-
ters of chemical substances, tissues, and organ function-
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ing processes in the human body, as well as those of most
known microorganisms, have been scientifically estab-
lished. [64] Secondly, existing theoretical concepts were
supplemented by the Concept of Biophoton Signaling
[65]. This concept offers a logical description of the origin
and propagation of an electromagnetic information signal
in the body. From the standpoint of modern biophysical
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knowledge, this concept explains why the information sig-
nal of a test frequency-wave preparation, in the presence
of the same frequency in the information quantum field of
the human body, produces resonance [62]. The evolution
and principle of the method are shown in Figure 8.
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Gas-discharge visualization/Electro-photonic emis-
sion analysis is another method of bioelectronic medicine.
The technique was initially called bio electrography. Since
the mid-20th century, the method has become known as
Kirlianography [66]. In the second half of the 20th cen-
tury, the physical principle underlying the appearance of
luminescence in objects under short-term exposure to an
electromagnetic field pulse was discovered. As a result,
the method became known as gas-discharge visualization
[66]. By the end of the 20th century, principles for the
clinical analysis of luminescence from human fingers and
toes were developed, and the relationship between their
parameters and the functional state of the human body
was proven [67, 68]. Scientific progress in the first quarter
of the 21st century in understanding the role of biopho-
tons in the human body as carriers of energy and infor-
mation [69] enabled the biological basis for the validity
of the gas-discharge visualization method to be explained.
Therefore, alternative names for the technique have ap-
peared in the scientific literature, such as “Electrophotonic
Imaging” [70, 71] and “Electro-photonic emission analy-
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sis” [72, 73]. The basic principle is as follows. Biophotons
are carriers of energy and information in the human body,
including through the Primo Vascular System (PVS) [74].
PVS is a scientifically proven morphological substrate of
the channel-meridian system [75-79], whose topographic
data are used by naturopathic doctors and reflexologists
[80, 81]. According to concepts of Ancient Eastern Med-
icine and modern reflexology data, the fingertips are re-
flexogenic zones for the corresponding organs [82]. This
explains why changes in luminescence parameters occur
in the corresponding organ sectors on bio electrograms of
human fingers [65, 67, 74]. Thus, the technique allows for
an indirect assessment of the electromagnetic parameters
of the functioning of zones and organs of the human body.
Moreover, the use of modern computerized methods with
the processing and analysis of digital images using neu-
ral networks makes it possible to obtain a large number of
digital luminescence parameters and construct various vi-
sual models of the energetic functional state of the human
body [73]. The evolution and principle of the method are
shown in Figure 9.
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Figure 9. Evolution and principle of the gas-discharge visualization/Electro-photonic emission analysis
method. A fragment of the figure [65] is used.

A fundamentally important aspect is that the methods
described above have certified equipment at a relatively
affordable cost and can be used in practical healthcare
and preventive medicine. Magnetocardiography and mag-
netoencephalography can also be classified as diagnostic
methods of Bioelectronic Medicine. These methods en-
able objective recording and evaluation of magnetic fields
within the corresponding organ zones [83]. However, the
equipment for these methods is costly and is available
only at a few research institutions worldwide. This limits
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their application. A similar situation is observed with other
strategies for assessing biophoton emission from the hu-
man body in vivo [73].

Basic Concepts of Bioelectronic Medicine

The essence of Bioelectronic Medicine as a medical
field is based on fundamental theoretical scientific knowl-
edge that all molecules and atoms in the human body, at
the subatomic levels of their structure, are formed by var-
ious types of energy, that all biochemical metabolic reac-
tions occur due to the exchange of electromagnetic energy




between atoms, and that all atoms/molecules have specific
frequency-wave characteristics of their electromagnetic
state [17,33]. Therefore, if we extrapolate this knowledge
to medicine, it follows that in a healthy body, all atoms
and molecules have specific electromagnetic properties.
These parameters determine the body’s metabolic process-
es. If these parameters are within the norm, the person is
healthy. In a healthy person, the exchange of electromag-
netic energy between atoms ensures the normal, well-coor-
dinated course of biochemical metabolic reactions in cells
throughout the body. If the electromagnetic parameters
of molecular atoms change for some reason, this leads to
pathological deviations in their participation in biochemi-
cal metabolic reactions. Thus, disease arises, is associated
with, and manifests itself through pathological changes in
the electromagnetic parameters of molecular atoms. Long-
term pathological deviations in the course of biochemical
reactions are clinically manifested by deviations in labo-
ratory parameters from the norm, and so on. This leads to
a scientific understanding of the existence of a quantum
level in the pathogenesis of internal organ diseases [17].
Further detailing and describing this level is a task for fu-
ture research. Such developments are already underway.
For example, issues of the pathogenesis of viral infections
are being studied in this way [84], and so on.
Extrapolation of existing biophysical knowledge en-
abled the explanation and description of the electromag-
netic foundations of biological life [69,85,86]. Thanks to
this, it became clear that the phenomenon of biological life
in a cell exists as long as the biopolymers of membrane
structures are capable of generating and transporting elec-
tromagnetic coherent energy in the form of solitons [87-
90]. Deoxyribonucleic acids (DNA) emit biophotons and
create the information content of the coherent electromag-
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netic energy of the cell [74]. The combined energies from
DNA and electromagnetic fields at the cellular level form
the cell’s membrane potential, serve as an information car-
rier for all metabolic processes of the cell’s life activity,
and create the cell’s electromagnetic field [74]. This elec-
tromagnetic coherent energy circulates within the cell, be-
tween cells in tissues and organs, creating electromagnetic
currents. Thanks to this, all the molecules of all the cells of
the body are united into a single functional whole, which is
called a living organism [39-41]. The cessation of coherent
electromagnetic energy generation by membrane biopoly-
mers leads to the cessation of electromagnetic current flow
and the disappearance of the action potential. This is cell
death. When the information and energy components of
the cellular electromagnetic field disappear, the chemical
breakdown of molecules—the biological decomposition
of body tissues—begins [17]. Thus, it is clear that the life
of biological organisms is determined by and depends on
electromagnetic processes at the microscopic level of their
structure.

Bioelectronic Medicine is built on an understanding
of the nature and role of electromagnetic processes in the
life of body cells. All electromagnetic processes in cells
have specific electromagnetic parameters [17, 33]. The
total power of the cellular electromagnetic field and its
frequency characteristics are key characteristics. These
parameters can be objectively assessed and used as new
promising methods. Deviations from the norm can be cor-
rected by therapeutic electromagnetic stimulation of organ
tissues using specialized physiotherapeutic devices. This
is the basis for the principles of treatment in Bioelectronic
Medicine. The key concepts of Bioelectronic Medicine are
presented in Figure 10 [26].
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Practical Significance of Bioelectronic Medicine.

Bioelectronic Medicine is a promising medical field
that logically complements and deepens knowledge in all
areas of medicine. Therapeutic methods of Bioelectronic
Medicine are a significant addition to the pharmacological
treatment of internal organ diseases. Magnetic and elec-
tromagnetic fields exert biological effects on cells [90].
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Comprehensive treatment of internal organ diseases using
Bioelectronic Medicine techniques significantly increases
treatment effectiveness. Therefore, research and develop-
ment of such integrated approaches should be given greater
importance in modern science. The practical significance
of Bioelectronic Medicine is presented in Figure 11 and
was detailed in the corresponding review [91].
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Figure 11. Key concepts of Bioelectronic Medicine [91]

Problems and Prospects.

The development of information and computer tech-
nologies is creating unprecedented conditions for the fur-
ther development of Bioelectronic Medicine. On the one
hand, understanding the role of electromagnetic processes
in the human body opens new horizons for deepening fun-
damental medical knowledge and solving existing medi-
cal problems. On the other hand, technical capabilities for
recording and analyzing an increasing number of electro-
magnetic parameters of the human body have emerged and
continue to expand [92]. The ability to remotely process
large arrays of digital data on the body’s current electro-
magnetic parameters and their dynamics opens new pos-
sibilities for IT medicine. Bio waves in the human body
are an objective source of important information about its
functional state. The use of artificial intelligence and neu-
ral networks in processing their parameters is an important
and promising direction for further progress in medicine.
These issues are described in detail in the monograph [83]
(Figure 12).

The challenges of developing Bioelectronic Medicine
stem from the need to increase awareness among practic-
ing physicians and medical scientists of its scientific basis.
The interdisciplinary gap between existing biophysical
knowledge and the existing medical paradigm must be
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bridged.

Another critical challenge for the development of this
field is the technical complexity and high cost of many
methods related to recording and analyzing magnetic and
frequency components of the human body. It is hoped that
scientific and technological progress will resolve these
technical issues in the future.

Conclusions.

1) A new layer of fundamental knowledge in quantum
physics has formed a promising new transdisciplinary sci-
entific field — “Bioelectronic Medicine.” This is the latest
trend in the development of medical science and educa-
tion that modern medical scientists must pursue. 2) The
Magneto electrochemical Theory of Metabolism and Life
is a biological theory that adapts knowledge of quantum
physics to medical needs and serves as the theoretical basis
for the further practical implementation of quantum med-
icine in educational and scientific medical fields. 3) The
educational, scientific, and practical project “Bioelectronic
Medicine” is a promising new “tool” for further develop-
ing the latest scientific medical perspective in medical stu-
dents and doctors, as a guarantee of future progress in the
medical field.
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YKOBa po3po0Ka Ta MOMYJISipU3allisi MarHITOEIEKTPOXiMidHOT Teopil MeTabolisMy Ta JKHUTTS, sSKa 00’ €IHYE ic-
HYIOYi MEUYHI 3HAHHSI 13 cydyacHUM 010(i3MYHMM PO3yMiHHSM OpraHizalii Ta (yHKIIOHYyBaHHS JFOACEKOTO
OpraHi3My Ha HAHOPIBHI Ta TMOIIIE.

MenunyHa — 1€ TpaHCAMCIMIUTIHAPHA Taly3b HAyKOBHX 3HaHb, sIKA B CYYaCHUX YMOBAaX PO3BHBAETHCS
HUISIXOM HAaOyTTSl yHIIaMEHTANBHUX 3HAHb 3 IHIIMX raiy3ed. BaskinBo 3a3HaunTH, 1110 CHOTOJHI, HA TOYATKY
21 CTONITTS, CKIANUCS YHIKaJIbHI YMOBH, SIKi JIO3BOJISIIOTH CYYaCHHUM BYCHHUM MPOJOBXKYBATH 31HCHIOBATH
MPOpUBH B MeAuIIMHI. L{e BKIIFOYa€e MOsBY BETMKOT KUTBKOCTI IPUHIIMTIOBO HOBUX 3HAHb, OTPUMAHHX 3aBJISIKU
JOCIIPKEHHSIM (i3uKiB Ta 010()i3HKIB.

Li 3HaHHS MPOMOBXKYIOTh IHTEIPYBaTUCS B MEIUIIMHY, ajle TIOBUIBHO Ta CKIaxHO. J{JIsl bOro € KijbKa
MIPUYHH.

[Mo-nepie, cyyacHa HayKa MIPOIOBKYE MEPEKUBATH iHPOPMAIIHHAN OyM: KUIbKICTh HAYKOBHX ITyOJTiKa-
il HACTUTHKY BEIMUYE3HA, IO KUTTS OJIHOTO BYCHOTO HE BUCTAYUTH, II0O 03HAWOMUTHCS 3 HUMHU.

[Mo-ppyre, po3BUTOK HOBUX TPAHCAWCIMILTIHAPHUX 3HAHD 3HAYHO YCKJIATHIOETHCS Yepe3 BUKOPUCTAHHS
crennpivHOT TEPMIHOIIOTT, IKY MOXKE OyTH Ba)KKO 3pO3yMITH BUYCHUM Yy O10JIOTTUHIN Ta MEIUYHIHN ramy3sx. Sk
HACIIII0K, Y Haylli BAHUKAIOTh TPAHCIUCIUTUTIHAPHI PO3PUBHU MiXK Taly3sIMH.

[MpuknamoM 1pOTo € ICHYIOUUH TpaHCAMCUUILTIHAPHUN HAyKOBHW PO3PHB MiXK KBAHTOBOKO (PI3HKOIO Ta
MEIUITHOIO.

[Mo-TpeTe, sl CTBOPEHHSI CY4acHOI yHIBEpCalbHOI MapaJurMH HEOOXilHa CKIaJHa, TpUBaia podoTa B
CHCTEMHOMY aHalli3i Ta MepeoCMHCIICHHS ICHYIOUMX 3HaHb. [le BuMarae HaykoBuX (paxiBIliB 3 BiJIOBIIHUMH
npodeCiftHUMI KOMITETEHIIISIMU y CYMDKHHX Traiy3six. HeoOXiqHi TakoK TEeXHIUHI yMOBH JJs iXHBOT poOOTH
Ta (hiHAHCYBaHHS TaKHX JIOCIIIKESHb TOIIIO.

Tomy nyoOnikamis «[1oJOpo y THCSAYY MHJIb MOYMHAETHCS 3 OIHOTO KPOKY» BiJIKPHBAE CEPII0 OMIISIB,
MIPUCBSYCHUX PO3BUTKY CUCTEMHHMX MEIUYHHX 3HAHb, TA CIPSIMOBAHHUX HA IHTETPALil0 iICHYIOUMX BiIKPHTTIB
y $i3uwi/6i0¢i3uni B MEIMYHY HAyKOBY Mapajirmy.

MeTo10 IFOTO OINISAY € MPEICTABICHHS HAYKOBOT OCHOBH TEPCIIEKTHBHOTO TPAHCANCIMILTIHAPHOTO Hay-
KOBOTO HaIpsiIMKy «bioeNeKTpOHHA MEIUITIHAY.

BucnoBku: 1) HoBwii piBeHb (yHAaMeHTaIbHUX 3HAHb y KBAHTOBIH (i3ulll chOopMyBaB NEPCICKTUBHY
HOBY TPAHCIUCIUILTIHAPHY HAYKOBY rany3b — «bioeneKkTpoHHy MenuIuHy». []e HOBITHS TCH/ICHIIIS B PO3BUT-
Ky MEIUYHOI HAYKH Ta OCBITH, SIKOT TOBUHHI JOTPUMYBATUCS Cy4YacHi BUCHI-MEAHUKH. 2) MarHitoeneKkTpoxi-
MiYHa Teopist MeTaboi3My Ta KHUTTS — I1e O10JIOTIYHA Teopid, sKa aJanTye 3HAHHS KBaHTOBOI (Di3HKH JI0 Me-
JUYHHUX TIOTPEO Ta CIYTye TEOPETHYHOI OCHOBOIO ISl TIONABIIOTO MPAKTUYHOTO BIIPOBAHKEHHSI KBAHTOBOT
MEJIMIHU B OCBITHIO Ta HAYKOBY MeIM4Hi rany3i. 3) OcBiTHii, HayKOBO-TIpaKTHYHHI MTPOEKT «bioenekTpoHHa
MEJIMIIHA» € MIEPCIEKTUBHUM HOBHM «IHCTPYMEHTOMY JJISl MOJAIBIIOTO PO3BUTKY HOBITHBOI HAyKOBOT Me-
JMYHOT MIEPCIIEKTHBH Y CTYICHTIB-MEIUKIB Ta JIIKapiB SIK rapanTis MaiOyTHHOTO MPOrpecy B MEANYHIN ramys3i.

KoarouoBi cioBa: menunmna, 610eeKTpOHHA MEIUIIMHA, KBAHTOBA ME/IMIIMHA, MAarHITOSJIEKTPOXiMiuHa Teopist Me-
TaboMI3My Ta KUTTS, HOBa Napanurma, oiodizuka.

CrarTs Haailnuia B pepakuito 12.11.2025 p.
Crarta npuitasaTa 1o sunanusg 20.12.2025 p.
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BUMOT'H 10 O®OPMJIEHHA CTATTEW
Kamezopia —

ABTODY, IKUH HaJICHIIA€ CTATTIO 10 PEIAKIIii )KypHaITy, HeOOXiTHO 3apeecTpyBaTUCs Ha CalfTi KypHaiy «International
Medical Herald» Ta mogaru cTarTio 3a HACTYITHUM MOKJIMKaHHSIM https://imh.com.ua/index.php/imh.

[Ticnst peectpaliii HEOOXiTHO OHOBHUTH CAT, 3aliTH y P03/ MOJaHHs Ta Bubparu oo «[logaTu HOBHIi MaTepiay.
[Tpu monadi crarTi Ha caiiT HEOOXiHO 3alIOBHUTH I10JIE 1111 HA3BOIO MPEMET Ta BKa3aTH BiJIOBIIHY CIIELiabHICTh, Ha-
npukian «MenunnHa». Ha3sa ¢aiiiny moBrHHA BiANOBIaTH MPI3BUIILY MEPIIOTO aBTOPA.

Ha nouarky crarti 000B’s13k0BO HEOOXi/IHO BKa3aTH HOMeEpP Tesie()OHY aBTOpa ISl ONANBIIOrO CHUIKYBaHHS 3 pe-
JIaKII€I0 JKypHATY, a TakoXK Kareropito crarti (Hanpukian, OPUTTHAJIBHI JOCIIJPKEHHS). [lo crarti 000B’s13K0BO
JIOAATH CKaH-KOIIif0 €KCIIEPTHOTO BUCHOBKY IIPO MEPEBipKy Ha HASBHICT aKaAEMIYHOTO TUIATIaTY i3 3a3HAUYCHSIM BiZICOTKY
opuriHanbsHOCTI Tekety! (Hampukiaa: MoxXKHa BUKOPHCTATH aHTUIUIAriaTHy nporpamy StrikePlagiarism.com abo inmry).

Bes pobota Hag crarTero BiOyBaeThCs Yepe3 CalT JKypHAIy, e aBTOP CIUIKYETHCS 3 PEAAKIIEI0 Ta BHOCUThH BH-
NPaBJICHHS Y CTATTIO, & TAKOXK MOXKE BIJICTE)KUTH Ha SIKOMY €TaIll 3HaXOAUThCS HOTO CTATTSI.

3 METOIO MIJBHUILIEHHS SIKOCTI MyOTiKalliif Ta 1HIEKCIB IUTYBaHHS HAIIMX aBTOPIB PEAAKIIis )KypHAITy HAIMOJICTIIUBO
PEKOMEH/Ty€ M0IaBaTh CTATTi, HAITMCAH] aHIIIIHCHKOI0 MOBOIO.

Penaxuist xypnany «International Medical Herald» 6epe no po3misity aus myOmikanii cTarTi 3a yMOBH, IO Hi pyKO-
muc, Hi Oynb-siKa HOTO YaCTHHA, TAOIUI, PUCYHKH He OylTi ONmyOJIiKOBaHi paHille B APYKOBaHIN UM €ICKTPOHHIN QopMi 1
He epeOyBaroTh Ha PO3MIAII I MyONiKalii y iHIIOMY KypHATI.

Crarrst Oyze omyOuikoBaHa Ta HaJipyKOBaHa B OAHOMY i3 HACTYITHHX HOMEPIB JKypPHAITy TUIBKH 33 YMOBU 0TPUMaHHS
BHMOT 110 O()OPMIICHHS Ta IPOXOJUKCHHSI BCIX eTalliB nepeBipKu!

Kareropist crareif. OpuriHaibHi JOCHTIPKEHHS, JUCKYCIHHI Ta MpOOJIEeMHI CTaTTi, BUMAJKK 3 IPAKTUKH, MEIUYHA
OCBiTa, OIS JIITEPATypH.

CneuniansHocri: 11 (221)- «Cromaromnorisy, 12 (222) — «Menuuunay, 14 (225) MenuuHa neuxodoris, 17 (227) —
«Tepamist Ta peaGinitamis (3a CHeHlaJ‘ILHOCTﬂMI/I)» 19 (229) — «I'pomazcske 310pos’s», E1 (091) — «bionoris Ta Gioximis»

Mosa my6uikauii. MoBu cTarTi: aHIIiCbKa, YKPATHCbKa, HIMELIbKA, [IOIBCHKA (3MlH.IaH1 B OJHOMY HOMepi).

ABTOp 3000B’3aHUI PETEIBHO BUUUTATH 1 BiIpeiaryBaTH TEKCT PyKONNUCY. 3MICT BUKJIQIATH YiTKO, 0€3 TIOBTOPEHB,
KOPHUCTYBATHUCS aHTIMIHCHKUM (YKPaiHCHKHAM) ITPABOTIFICOM, BXKUBATH aHIIIHCHKY (YKPAlHCHKY) TEPMIHONOTIIO i JOTPUMY-
BaTHUCSI HOPM JIITEpaTypHOI aHITiHChKO (YKpaiHchkoi) MoBU. CTaTTi aHTITIHCHKOIO MOBOIO, SIKi TEPEKIIaieH] 3 YKpaiHChKOT,
MaloTh CYIPOBOJDKYBATHCSI TEKCTOM Ha MOBI OpHTiHaY, 0()OPMIIEHOMY BiJIIOBIHO 0 BCTAHOBJIEHUX BUMOT. Taki crarTi
TIOTIEPEIHBO MTPOXO/ATh Y PEIaKiii NepeBipKy SKOCTI Iepekiany. Y BUIIJKy BHUSBICHHX 3MICTOBHUX HEBIJIOBIIHOCTEH
cTarTs noBepraerbesi. OnuHMLI BUMiproBaHHs 3a cucremoro Cl.

Bumoru 1o oopmiieHHs crareit.

Pyxornc HeoOxigHo odopmutu 3a nornomororo MS Office Ha cranmaptHoMy apkymii popmary A4 (210x297 mm),
mpudT — «Times New Romany, po3mip mpudry — 14, intepBaa — 1,5, ab3aunuii Bineryn - 1,25 MM, BUpiBHIOBAHHS
- o mmpuHi. [oas nokymenTta 20 MM (3 ycix cTopin), obcsr 18 - 30 cTopiHOK.

CTpykTypa cTarTi:

* udp YIK.

* Ha3Ba crarrti (BenuKUMH JiiTepaMu (HEOOXiZHO BHIUIMTH TEKCT 1 HATUCHYTH Ha BKIaal «OCHOBHE» y Tpymi
«pudr» xkHONKY «3MiHUTH pericTp» (Aa), mo0 yci OykBHU B TeKcTi HaOyJIM BEpXHBOTO perictpa, 0oepits «YCI BEJIN-
KI», >xupHuM mpndToM, BUPIBHIOBAHHS 110 CEPEIMHI, OAMHAPHUN MIXPSIKOBUH iHTEpBa).

* [Himianm aBTOpa (aBTOPIB), MPI3BHINA, MOBOIO CTATTi (KUTBKICTH aBTOPIB OMHIET CTATTI HE TIOBUHHA IIEPEBUIIYBATH
1’ siTe 0¢i0!) — HeKUpHUM WPH(TOM, BUPIBHIOBAHHS I10 JIBOMY Kparo, ONMHAPHAN MIKPSIIKOBHHN 1HTEpBAI.

» YcranoBa (ToBHa Ha3Ba, Kadenpa, micro, kpaina, ORCID ID (koxHOTO aBTOpa Y Tiif MOCIIZOBHOCTI K BOHH IO-
JaHi y cTarTi), e-mail) — KypcuBOM, HEXXUPHUM MIpU(TOM, BUPIBHIOBAHHS TI0 JIIBOMY Kparo, OMUHAPHUN MIXKPSIKOBHI
iHTepBaJ.

* Pe3tome nu1IeTcst MOBOIO CTATTI HA II04ATKY, @ YKpaiHChke pestome B KiHui crarti (06¢sr 3000 3nakis (2950-3000)
6e3 mpoOLIiB Ta KIKOYOBKX CIiB), y HUX BKasytoTbes YJIK, Ha3Ba cTarTi, iHilianu Ta npisBuila aBTOPIB, HA3Ba YCTAHOBH
(mosHa Ha3Ba, Kadenpa, micro, kpaina, ORCID ID, e-mail, (koxHoro aBTopa') Yy HUX MOBHICTIO BIfOOPAKA€ETHCs 3MICT
CTaTTi, OPUTIHAIBHI JOCIIKEHHSI TOBUHHI MICTUTH YiTKO BHJUICHY METY, METOI, PE3y/IbTaTH JIOCIIUKEHHS Ta BUCHO-
BKH

» KuirrowoBi cimoBa (yKpaiHCBKOIO Ta aHTIIHCHKOI0 MoBamMH) — 10-12 cimiB 9M CIIOBOCIIONYYEHb (MHUIIYTHCS B KiHII
KOJKHOTO PE3IOMe).

CrarTi NpUCBSYEHI ONVISIY JIITEpaTypu ado BUIIAIKAM 3 IPAKTUKHA MOXKYTh MICTUTH HE BCl CTPYKTYPH CTaTTi.

OcHoBHi po3ainu cTarTi:

1. Beryn. Indopmartist (y ToMy 9HCITi TOBIJKOBOTO XapakTepy), HeoOXiHa JuIsl Toro, mob 3po3yMitu Bamri noci-
JOKEHHS 1 IPUYHUHU MIPOBEACHHS. Y IBOMY PO3/ILTI CTaTTi HEOOX1HO BKa3aTH IIEPEAYMOBH JIO TPOBEACHHS TOCIIKCHHS:
JIaTH 3arajibHe PO3yMIiHHsI Po0IIeMH, sikoto Bu 3aiiMaeTecs, i apryMeHTOBaHO OOTPYHTYBATH aKTya bHICTH Bamroro 1072
CITiJPKEHHS.

2. O0rpyHTYBaHHS TOCHTIKeHHs. J[aTh BiAMOBIb HA TUTAHHS PO HEOOX1THICTh IPOBEACHOTO aBTOPOM JI0CIIiIKEH-
Hs. MeTa BUCBIT/IIO€ HEBUPILICH] IHITMMU BYCHUMHU YAaCTUHH JOCIIPKYBAHOT IPOOIEMH 1 BKa3ye Ha He 3aiiHATa «HILIY»
nociipkenb. el po3ain numerbest Ha mijgcTaBi myOuikamiid nepioAMYHNX HayKOBUX BUAaHb (KHWUTH, MIJIPYYHHKH, MO-
Horpadii 10 Takux He HaexaThb). ONIs epIoIUKH 3 TPOOIEMH, 1110 AOCIIIKYETHCSI aBTOPOM, TOBUHEH BKJTIOYATH JKe-
pena He OubIne 5-pivyHOT JaBHOCTI 1 000B’I3KOBUH OIVIS] 3aKOPIOHHUX HayKOBUX NEPIOANYHUX BHIAHb 3 IPOOJIEMH, 110
JOCIIKY€eThest aBTOpoM. KinbKicTh iHO3eMHHUX Jukepen Mae OyTu He MeHmoro 40 %. Jlomyctumuii piBeHb CAaMOIUTYBaH-
Hs1 — He Ourbmre 30 %. O00B’I3KOBUM NIPH BUKOPUCTAHHI MMOKJIMKaHb Ha JITEPATypHIi JUKepena € KpUTHIHUI aHali3 IuX
JuKepel, T00TO 3a3Ha4eHHs! TOTO, L0 aBTOPaM POOIT BAAIOCS AOCSTTH, a 4oro Hi. I1pu 1boMy GaxkaHHii TaKHii aHaIIi3 110
KOXKHOMY JUKEepeIy (BI/IKopI/ICTaHH;I LIHPOKOTO Jialla3oHy MOKINKAHb TUITY «y poboTax [3—7]» He pekoMeHIyeThes). Pos-
I «OOTpyHTYBaHHSI AOCTIIZKEHHSD» [IOBUHEH JaTH YUTaueBl PO3YMIHHS TOTO, JUISl YOTO IPOBOAMIIOCS JOCIIIKEHHS,
Ppe3yabTaTu SIKOTO aBTOp 30MPAETHCs OMmyOIIiKyBaTh B CTATTI.
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3. Mera nocunimkenns. HeoOxisHO 4iTko chopMysIroBaTH METY JOCIIKEHHS, sIKa IOBUHHA JIOT1YHO BHUILUIMBATH 3
posniny «OOrpyHTYBaHHSI A0CTizKeHHs». MeTa nociipkeHHs, Moxe Oyt chopmyinboBana y I'imoresi, siky aBTop
XOTIB MIATBEPUTH 200 CIIPOCTYBATH.

(ITOPAJJA: He nmmith ¢pa3u tuny: «MeToro Hamroi poOoTH Oyio MOpiBHAHHS mpemapary A i mpemnapaty B mpu
marosorii C». [IummiTe Te, mo A03BOMMIO O 3pO3YMITH, IO caMe aBTOPH OYiKYIOTh MOOAYMTH B pe3yJbTaTi TaAKoro
NOPiBHSHHS).

4. Marepianu 1 oprasizaiiis J0CaiKeHb. Y Mamepianax aBTOp MOBUHEH JOBECTH PEIPE3CHTATUBHICTh MaTepiary:
XapaKTEePUCTUKHU XBOPHX (UM IHIINX 00’ €KTIB JOCIIIKEHHS), CMOCiO 1X BigOOpy. YMOBH ITpoBEICHHS A0CIiKeHHs (0a3a)
TIOBHHHI OyTH BUKJIAJICHI HACTIJIBKH AETAJILHO, 100 YUTa4 MIT CAMOCTIIHO BUPIIINTH, Y ITPaBUIILHO BOHH OITMCAaHI 1 41
BIJINOBi/1a€ OMTUC KOHKPETHUX YMOB HOTO KJIIHIYHOT PAKTHKH.

(ITOPAIA: ni1st penpe3eHTaTHBHOCTI aBTOP TIOBHHEH MOSICHUTH 3 TOJIOBHI MOMEHTH:

— Bigmosictu Ha nutaHHs: «Homy Oyimo oOpaHO came IIei, a He 1HIIHI MaTepian?y.

— Bukimactu npuniun Binbopy marepiaiy (OmucaHi KpUTEpii BKIIOYCHHS/BUKIIOYCHHS 00’ €KTIB JOCII/DKCHHS).

— IToACHUTH NPUHIMII | CEHC MOLTY MaTepiany Ha Oyab-siKi rpyIu (3a BIKOM, CTATTIO TOMIO).

YBara! [losicHeHHs THUITY «Tpa)mun/mo» 1 moi6He HenpHHHATHI.

Opeanizayia 0ocrioxcens. Y Uil 4aCTHHI PO3ALTy HEOOXiTHO:

— OGrpyntyBarn, YoMy OyB 3aCTOCOBAHHIT CaMe LCH, a He AKUICh IHIINIT METOLL.

— Chopmymrosari KpuTepii OLIHKU eeKTy a60 pesyIbTaTy 3aCTOCOBYBAHOIO METOAY.

YBara! Meroan KiJIbKICHOTO aHaJIi3y Kpamli, HiX ormicoBi. ToMy, SIKIIIO BOHNM HE 3aCTOCOBYIOTHCS 1 iX BIJICYTHICTB
HE Ma€ BUANMOTO OOTPYHTYBAHHS, MOTPIOHO BKA3aTH, YOMY He GUKOPUCIOBYIOMbCS Memoou cmamucmuxy. Po3min He-
00XiHO Ha3BaTH TakK, 00 OyIIN 3p03yMisli «EeKCTIEPIMEHTAIBHAY 1 «METOIUTHAY CKIaI0BI aBTOPCHKOTO JIOCIIKEHHS.

[lig gac mpoBeneHHs eKCIIEPUMEHTIB 3@ y4JacTi JOHOPIB Ta/abo MAaIi€HTIB, 13 3aTy4eHHSAM Oyab-SKHX MaTepialiB
JIFOJICBKOTO MOXO/IKEHHsI MOXKe OyTH BUKOpucTaHe (hopMymtoBaHHs: «JlociikeHHst 0yJi0 BAKOHAHE Bi/IMOBIHO JI0 TPHH-
mumiB [enbcinebkol Jlekmapartii. [Tpotokosn nociimkeHns noromkenuii JlokansHum etraauM komiteroM (JIEK) mst Beix,
XTO OpaB y4yacTe». A JJIsl IOCII/DKEHb 3 y4acTio JabopaTopHux TBapuH: «IliJ yac mpoBe/ieHHs eKCIIEPUMEHTIB 3 J1a00-
paTOpHUMHM TBapHHAMH BCi 010€THYHI HOPMH 1 peKOMeHIalii OyJIu JOTpUMaHI».

Jlanuii po3ztia MoBHHEH MICTUTH iH(OpPMAIiio PO 3roy Malli€HTIB 1 TOOPOBOJIBIIIB B3ATH YUacTh Y AOCIHIIKCHHSIX,
OTPUMaHHI HUMH JICTAJIbHUX P03’ SICHEHb PO T€, SIKi MPOLEeypH BOHH OyyTh poxoauty («Ha mpoBeneHHs pociiKkeHb
Oyia oTprMaHa MmoiH(pOpMOBaHa 3rojia MaIieHTiB (0aThKIB MiTeH a00 IXHIX OMIKYHIB)»).

Hanucana cTaTTs 3 BUKOPUCTAHHSAM MPOTrPaMHOro 3ade3neveHHs JJis 00POOKH CTATHCTUYHHX JAHUX YU iH-
IIUX METOANK, aBTOPY HeOOXi/THO BKa3aTH HoMep JileH3ii mporpaMu ado e 3HaX0AUThCsl MPOrpaMa M IMocHJIaH-
HSl B iHTepHeTI.

5. Pesyabraty 1ociipkeHHs . Y 1IbOMY PO3/1iJIl HeoOXiTHO BiOOpa3UTH BC1 OTpUMaHI il 4ac JIOCIIJHKEHHS Pe3yIlb-
TaTu, IPUYOMY TUIBKH B TAaKOMY BHIVISI, SIKMI MOXKHA CHOPMYITIOBATH K «roii (akTi». [HTEeprnperyBartu pe3ynsraru B
LBOMY pO3/iJTi He TOTpiOHO! ¥V 1bOMY PO3/iJIi pEKOMEHIY€ThCS TT0JaBaTH MaTepiail HACTYITHUM YHHOM:

— Sk 1 B po3mini «Matepiaiy i MeTOIM» pe3yNbTaTH, SKi BiTOBIIAIOTh PI3HAM SKCIIEPUMEHTAaM, MOXKHA PO3IIITATH
HA T IPO3LITH;

— Pesynbraty moBuHHi OyTH MPEACTABICHI B JIOTIYHOMY MOPAKY, IPUIOMY PEKOMEHY€EThCS IPUBOIMTH PE3YIIBTATH
B IIOPSIIKY BXKJIMBOCTI, HE 000B’SI3KOBO BUKOPUCTOBYBATH TOH NOPAIOK, B IKOMY IPOBOJMIINCS CKCIIEPUMEHTH;

— He cnig ):[y6n1013am JlaHi, sIKi HaBe/ICHI Ha MaJIOHKaxX, rpadikax i B Tabnuusx. [IOMMPEHO0 TOMHUIIKOIO € MpHBe-
JICHHSI IaHWX, BIZJOOpaKEHUX B MAJIFOHKAX 1 TAOIHMIPIX B TEKCTI CTATTi. 3aMiCTh ILOTO B TEKCTI CTATTI CIIiJ| y3arajJbHUTH
TOM Marepia, SIKMH yiTad 3Haiie B Tabnuii abo 3BepHYTH yBary 4nTada Ha TOJIOBHI ITyHKTH B HABEJJICHOMY MaJIIOHKY 200
Tabmui. YuTavesi, sSIK paBUIIO, JICTIIIC YATATH JaHi B TAOIUII, HIXK B TEKCTI CTATTI.

(ITOPAJJA: IcHye Bimoma mpuka3ka B aHTIIHCHKiH MoBi: «Kapruaka komrye 1000 cuiB». e o3Hauae, mo 306pa-
JKCHHST MOYKe TIOSICHUTH BUCHOBKH Ha0araTo Kparie, Hi’k TeKCT. TuM He MEeHII, YHUKAHTe HaMipHIX MaJTIOHKIB 1 TAOIHUIIb.
SIKII0 aHWX /71 TOBHOIIHHKUX TaOJMUIIh T4 PUCYHKIB HE BUCTadae, Kpamie 1o iHpOPMAIIif0 OITMCATH B TEKCTI).

6. OOroBOpeHHs pe3yabTariB. Y JaHoMy po3iiii cTarti Bu MOBUHHI BUCIOBUTH CBOKO TOYKY 30py Ha OTpuMaHi 73
pe3ylbTaTi AOCIIUKeHHs. [HIMMY clloBamy, HEOOXIAHO JaTH Bi/OBIAb Ha ronosHe nutaHus: «Illo Bami pesynbTaTH
o3Ha4aroTh (y Bamiii inteprperanii)?». Y upomy posiini Bu nosusui: 06rosoputn Baui pesynbsrati B OPs/KY Bijl Haii-
OLIbLII 10 HAHMEHIL BOXIMBUX; HOPIBHATH Baiui pesynbraru 3 pesynbraraMy iHIINX JOCIIAHHKIB — 5IKi B HUX € PO30iXK-
HOCTI Ta OOTOBOPHTH 1X NMPUYMHH; MOXKHA 3aIIPOIIOHYBATH JIOIATKOBI JOCII/PKEHHS U1 TIOJIINIICHHS 200 MOTTHOICHHS
OTPUMAaHUX PE3YIIbTaTIB.

7. BucHOBKH. Y JaHOMY pO3Iiii cTarTi 00OB’S3KOBO BKaXITh IIE pa3 OCHOBHI y3arajbHIOIOUi pe3ynbTaTté mo Ba-
1t po6oTi, 3BepTarouu 0coONMBY yBary Ha BiATIOBIAHICTH BUCHOBKIB ITOCTABICHOT METH AOCHIKEHHS 3 PO3ALTY CTaTTI
«MerTa 10CiHKEHHS» — BOHH MMOBUHHI 30irarucs. Le o3Hauae, 1110 BUCHOBKY MOBUHHI BiZ0OpaXkaTH KOHKPETHI OTPUMaH1
aBTOPOM PE3YJIBTAaTH, Ha MiJICTaBl SKUX MOXKHA 3pOOHUTH BUCHOBOK IPO HAYKOBY HOBHM3HY 1 MOXKJIMBOCTI MPaKTHYHOTO
3aCTOCYBaHHS Pe3yJbTaTiB JOCIIKEHHS, BUKJIAJICHUX y CTATTI.

(BAXKJIMBO! BucHoBkH MaroTh OyTH HOJIaHI TAKUM YMHOM, 1100 ynTad (Oyb-TO BUEHHI 200 MPaKTUKYIOUHHt JIi-
Kap), IPOYUTABIIN TUTEKH BUCHOBKH, 3aXO0TiB IPOYUTATH BCIO CTATTIO).

8. st crarreit kareropii «OpuriHaIbHI JOCTIHKSHHD TOAaTH POo3Iin «[IepcreKkTHBY MOgambIInX JOCIiKCHDY.

9. Kondmixr inTepecis. [Ipn HasBHOCTI KOHDITIKTY iHTEpECiB HEOOXiTHO KOHKPETH3YyBaTH. Y pa3i BIACYTHOCTI KOH-
¢uikTy iHTEpeciB, HEOOXiTHO BKa3aTu (pa3y: «ABTOpH IEKIAPYIOTh, [0 HE MAIOTh KOH(IIKTY IHTEpECiB CTOCOBHO Ja-
HOT'O JIOCIIIJDKEHHSI, B TOMY YHCIi (DIHAHCOBOTO, OCOOMCTICHOTO XapaKkTepy, aBTOPCTBA YH 1HIIOTO XapaKTepy, 110 Mir 01
BIUIMHYTH Ha JIOCIIJKEHHS Ta HOTO pe3yJsibTaTy, MpeJCcTaBieH] B JaHii crarti.» [lyOikauis qaHux mpo KoH(IIKT iHTe-
peciB y cTarTi € 000B’s13KOBOIO!

10. dinancyBanns. Bkazaru mxepena dinancyBanss. B pasi, skio ¢iHaHCyBaHHS BiJICYTHE, HEOOXiTHO 3a3HAYMTH:
«Jocmimkerns npoBoamiocs 6e3 hiHaHCOBOT MIATPUMKH.»

11. IMoxasixa. ABTOpM MOXKYTh TIOISKYBATH 3a CIIPUSHHS y ITiTOTOBIII, HAITUCAHHI Ta/abo myOmikarii craTti. MoXyTh
OyTH 3a3HadeHi [HKepesa MiATPUMKH, BKITFOYAI09X CIIOHCOPCTBO.

12. OdopmnenHs: MaTroHKIB / Tabnuib. HaBoAATbCS B TEKCTi CTATTi, 0€3 00TIKaHHS; MOCHUJIaHHS Ha TabIHIN Ta Ma-
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JIIOHKH HaBOJSTBCS TAKOXK Y TeKCTi cTarti (Tadm. 1, puc. 1); Bci pucyHnku nosunHi 0ytu y ¢opmari JPG (3 po3ninbHOIO
3narnictio 300dpi); y Tabnuii He MOBMHHO OyTH MOPOXKHIX KIITHHOK odopmiieHi 3rinHo 3 Bumoramu JJAKy Ykpainu i
PO3MIIIIEHI MO TEKCTY.

13. Jlirepatypa. Jliteparypy mianucyemo cioBoM References. Crincok BUKOPHCTAHOI JIITepaTypH B CTATTi HEOOXiTHO
odopMuTH BianoBigHO 10 cTiuTo IuTyBaHHS APA — American Psychological Association. [Tocnranss Ha BUKOprcTaHi
JoKepera 0(OpMITSIOTECS Y Mipy TOSIBH B TEKCTI y KBaJIpaTHUX AykkKax [1, 2, 3, 10]. Po6oTw, siki B opurinaii omy0iiko-
BaHI KHPWIKIICIO, TOBUHHI OyTH TpaHCIIITEpOBaHi JIATHHUICID. OOOB’SI3KOBO Y KIHI[I KOXHOTO JIITEPAaTyPHOTO JKEeperia
Bkazaru doi! KijbkicTh JiTepaTypHHX JpKepell He MoBHHHA nepesuiryBary 25. [lepenaya ykpaiHChbKHX JTEp MOBHHHA
3airicHroBatHcs 3rigHo 3 [TocranoBoto KaGinery minicTpiB Ykpainu Ne55 Bin 27 ciuns 2010 poxy «IIpo BropsiakyBaHHs
TpaHciiTepalii ykpaiHChKoro andaiTy JaTHHUILIEI». PeKOMEHIyeMO BUKOPHCTOBYBATH ITyOMiKallil y )KypHalax, 1o iH-
JEKCYIOThCS Y MKHAPOIHUX HAyKOMETPUIHUX 0a3ax, 1o MpuKiIamy, Scopus, Web of Science Ta ormy0irikoBaHi He MTi3HIIIE,
HIX 32 OCTaHHI 3—5 pOKiB).

Ipmmitka: 1. BykBocmomydeHHs «3r» BiITBOPIOETHCS JTATHHHICIO K «zghy (Hampukiaza, 3ropanu-Zghorany) Ha
BiIMiHY BiZ «zhy - BIIMOBITHIKA YKPATHCHKOI JIITEPATYPH «XK».

2. M’sikmii 3HaK 1 anocTpod He BIATBOPIOIOTHCS.

3. TpancmniTepaltist Ipi3BUIL Ta iMeH 0Ci0 1 reorpadiyHUX Ha3B 3AIMCHIOETHCS HIISIXOM BiZITBOPEHHS KOXKHOT JIITEpH
JIaTHHELEIO.

Penaxist Haromomnye, 110 OCHOBHUM JPKEPESIOM HayKoBOI iH(popMallii € HayKoBa CTaTTs 32 OCTaHHI 11’ SITh POKiB!

14. loroBip mpo npaBo Ha JIPyK.

[lignucanHs TOTOBOPY MPO MPaBO Ha MyOIiKAIlo Ta PO3MOBCIOKEHHS CTATTi € 000B’I3KOBHM TIPH TTOIaHHI CTATTI.

BimomocTi mpo aBTopiB MomaBaT 000B’A3KOBO (OKpeMUM (aiiiioM) yKpaiHChKOIO Ta aHTITIHCHKOI0 MOBaMHU:

- [1.L.b. (moBHicTIO)

- [Tocana, 3BanHs, micue podotu, ORCID ID (https://orcid.org/register)

- Konrakrauii TenehoH Ta agpeca eIeKTPOHHOT MOIITH (000B’SI3KOBO)

st 3’sicyBaHHs Oyb-sIKUX MUTaHb O/I0 MyOTiKaIii cTaTTi aBTop (aBTOpH) MOXKYTh 3BEpTATHCS 3a a/ipecoro: info@
imh.com.ua

i mpaBmya ckiaieHi Ha OCHOBI «CIMHUX BAMOT JIO0 PYKOIHCIB, IO HAJAIOThCs B OioMenmuHi xypHamm» (Uniform
Requirements for Manuscripts Submitted to Biomedical Journals), po3poonernx Mi>kHapOJHIM KOMITETOM PEIaKTOPiB
MennaauX KypHaTiB (International Committee of Medical Journal Editors), a Takox 3 ypaxyBaHHsM BuUMOr Haxasy
Ne 1220 Bix 23.09.2019 («IIpo omyOmikyBaHHs pe3y/bTaTiB JucepTaiiil Ha 3000yTTs HAYKOBUX CTYIICHIB JIOKTOpa i
KaH/iu/1aTa HayK») 1 BUMOT JI0 BU/IaHb, BKIIoUeHHX y «llepenik HaykoBHX (axoBuUX BUAaHb YKpaiHu», 3rifHo 3 Hakazom
Ne 32 Bix 15.01.2018 p. MinicTepcTBa 0CBiTH 1 HAYKH, MOJIOZI 1 criopTy Ykpainu.74

Bci cTarTi pekoMeHI0BaHO 10 MyOMiKaIlii Ha 3aciJaHHI pelaKIiitHOT KOJIETIT MiCJIs pelieH3yBaHHsI, KOMIT FOTePHUI HA0Ip i BEpCTKa
penakuii xypHainy «International Medical Herald».
[Mianucano no Bumanus [Iporokon Ne§ Bin 22.12.2025 p.
76018, M. IBano — dpankiBchk, By:1. [lleBuenka 91/2
[inkoBHTE 200 YACTKOBE PO3MHOXKEHHS B OY/Ib-sIKHIi CIIOCIO MaTepialiB, OmyOIiKOBAaHHUX Y IIbOMY BHIAHHI, TOMYCKAETHCS JIUIIE 3
MHUCBMOBOTO JI03BOJTY PEIAKIIiT.
BiamoBigansHICTh 3@ 3MICT PEKJIAMHUAX MaTepiaiiB HECEe PEKJIaMOIaBellb.
Bi/moBiaabHICTh 3a 3MICT CTATTi HECYTh aBTOPH CTATTI.

Vol.1 Number 3-4 (3-4) 2025 91




	5321104287066688493
	Макет журналу 3-4 випуск зміст інший

