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The aim of the article is to investigate the effectiveness of applying physical therapy methods and means in patients
with cervical spine osteochondrosis at the stage of health resort treatment. Analysis of specialized scientific and
methodological literature to study the current state of the problem of physical therapy in degenerative-dystrophic diseases
of the spine; work with medical documentation to select a group of patients with osteochondrosis, assessment of pain
intensity using the visual analogue scale; manual muscle testing to evaluate the strength of the head and neck muscles;
measurement of the range of motion in the cervical spine and shoulder joint using the goniometry method during special
motor tests; statistical data processing methods to determine the effectiveness of physical therapy methods and means
in cervical spine osteochondrosis at the stage of health resort treatment. At the stage of health resort treatment, physical
therapy methods and means are applied comprehensively, specifically, the developed physical therapy programme for
cervical spine osteochondrosis with shoulder joint pain syndrome included therapeutic exercises, therapeutic massage,
manual therapy, post-isometric relaxation, as well as hardware and natural physiotherapy methods. The comprehensive
application of these selected physical therapy methods at the stage of health resort treatment for cervical osteochondrosis
allowed for achieving maximum therapeutic effect in all studied patients: this is evidenced by a significant positive dynamic
in all studied parameters of the functional state of the cervical spine and shoulder joint. Specifically, by the end of the
three-week period of comprehensive physical therapy, the following results were observed: a reduction in pain intensity in
the cervical spine, as measured by the visual analogue pain scale, from severe pain to mild pain; an increase in cervical
spine mobility in all directions, an increase in the strength of the head, neck, and shoulder muscles; and an increase in
the range of motion in the shoulder joint to normal physiological levels. Thus, the applied complex of physical therapy
methods for cervical osteochondrosis is effective and can be used at the stage of health resort treatment. The importance
of applying comprehensive physical therapy at the stage of health resort treatment for patients with degenerative spinal
changes has been demonstrated. The improved physical therapy programme is aimed at restoring the function of muscles,
the spine, and the musculoskeletal system as a whole in cases of degenerative spinal changes. The high effectiveness of the
applied complex of physical therapy methods for cervical osteochondrosis at the stage of health resort treatment has been
proven, as evidenced by qualitative and quantitative improvements in the strength of paravertebral muscles, the range of
motion in the cervical spine and shoulder joint, and the reduction of pain syndrome, which in turn enhances the quality
of life for the studied patients. The practical significance of the obtained results lies in their potential use for comparing
the effectiveness of various comprehensive physical therapy programmes for osteochondrosis, as well as for assessing the
rehabilitation potential of patients with degenerative spinal lesions.
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Terana Koziii, Haranis BacuibeBa, Oxcana JlaBpukoBa. EdexTuBHicTh ¢izmunoi Tepanii npu

IIHMITHOMY OCTEOXOH/APO3i Ha eTalli CAHATOPHO-KYPOPTHOIO JiKyBaHHS

Memoro cmammi € 00CniONHceH s eheKmUsHOCmI 3aCmocy8ants Memoodie i 3acodie Qizuunoi mepanii y X60pux Ha
0CMeoxXoHOPO3 WULHO20 8I00IY Xpedma Ha emani CAaHAmOPHO-KYPOPMHO20 JIKYEAHHS, AHANI3 CReyiaibHOI HayKoeoi ma
HAYKOBO-MemOOUUHOT Iimepamypu 3 Memor 00CAIONHCeHHS CYYACHO20 CIMAHy npobiemu QizuyHoi mepanii npu oucmpo-
Qiuno-0ecenepamugnux 3ax80pIOBAHHAX Xpebma, poboma 3 MeOUdHO OOKYMEHMAayicio 3 Memoro niovopy KOHMUHSEHNY
X6OpUX HA OCMEOXOHOPO3, OYINKA IHMEHCUBHOCMI OObOBUX GIOUYMMIE 3a GI3VAILHOIO AHANO206010 WKALOI0, MAHYAIbHE
M's1308€ MeCmy8anHst 3 Memoi0 OYIHKU CUTU M'SI3168 20/106U | wiul, UMIPIOBAHHS 00Cs2Y PYXI8 Yy WUHOMY 8I00LI xpebma
may nie4osomy cyenodi 3a 00nomMo2010 Memoody 20HioMempii nio 4ac 6UKOHAHHA CReYianbHUX PYXOGUX MeCmis; Cmamuc-
MUYHI Memoou 00POOKU OAHUX i3 MEMOK GUIHAYEHHS eheKmMUEHOCMI 3ACMOCY8aHHI Memo0i8 i 3acobis Qisuunoi mepa-
nii’ npu 0cMeoxoHOPO3i WUlIHO20 8i00iNy Xpebma Ha emani CaHamopHo-Kypopmuo2o aikyeanus. Ha emani canamopno-
KYPOPMHO20 NKYBAHHA 3ACMOCO8YIOMb Memoou i 3acobu ghisuunoi mepanii 6 Komniekci, a came po3pooiena npozpama
Gizuunol mepanii npu 0cmeoxoHOpo3i WUIHO20 6i00iLy Xpebma 3 60bOSUM CUHOPOMOM Y NAEHOBOMY CY2I00I 6KIIOUANA:
mepanesmuyHi 6npasu, NiKy8aIbHUL MACAIC, MAHYATbHY MEPanito i NOCMi3oMempuiHy penakcayito, Memoou anapamnoi
ma npupoonoi giziomepanii. Komniexcne 3acmocygants nioiopanux memoodis i 3acobie ¢izuunoi mepanii na emani
CaHAMOPHO-KYPOPMHO20 NIKYBAHHS NPU WULHOMY OCEOXOHOPO3I 0AN0 3M02YY 00CAMU MAKCUMATLHOZO NIKY8AIbHOZO
eexmy 8 ycix 00CHIONCeHUX NAYIEHMIB, HA WO BKA3YE OOCMOBIPHA NO3UMUBHA OUHAMIKA BCIX OOCTIONCEHUX NAPAMEMPI8
DyHKYIOHATbHORO CIMAHY WULIHO20 BI00LNY Xpebma i nieyosoeo cyenoba. A came, Ha KiHeyb MPUMUICHEBO20 TEPMIHY
KOMNJeKCHOT (i3uunoi mepanii ModicHa Koncmantyeamu maki pe3yibmamu: 3MeHueHHs O01b08UX GIOUYMMIE Y WUUHOMY
8I00LIL Xpebma 3a 8i3YANbHOI0 AHATLO208010 WKAL0I0 OO0 8i0 CUNLHO20 0010 00 C1aOK020 6010, 30LIbULCHHSL PYXAUBOCI
WULIHO20 GIOOLLY Xpebma 6 YCiX HanpIMKax; 30LIbUWEeHHs CULU M 5138 201106U, WUi I HAONIYYsL, 30IIbUEHHS AMIIIMYOU
PYXi8 y niewoeomy cy2nodi 00 HOPMATLHUX (DIZI0N0IYHUX NOKAZHUKIE. TaKum YUHOM, 3ACMOCOBAHUL KOMNLEKC MEMOOi6
i 3aco0is Qizuunoi mepanii npu WULHOMY OCHEOXOHOPO3i € eqheKMUBHUM [ MOdCe BUKOPUCMOBYBAMUCS HA emani caHa-
MOPHO-KYPOPMHO20 NiKYBAHHS.

Tokazano eadxciusicmo 3acmocy8anHs KOMIIEKCHOI Qizuunol mepanii Ha emani CAanamopHO-KYPOPMHO20 JiKYEAHHS
nayienmie i3 0e2eHepamusHUMY 3MiHamu 3 60Ky xpeobma. Yoockonanieno npoepamy @izuunoi mepanii, ska cnpsamosa-
Ha HA BIOHOB/IEHHs (YHKYIL M'S318, XpeOma i ONOPHO-PYX08020 anapamy 6 Yiiomy 3a 0e2eHepAmusHUX 3MIH Y XpeOmi.
Josedeno sucoky epexmugnicmes 3acmoco8ano2o KoMniexkcy memooie i 3acobis Qisuunol mepanii npu wuiHomy ocmeo-
XOHOPO3I HA emani CaHamopHO-KYPOPMHO20 AIKYBAHHS, NPO WO C8IOUAMb AKICHI M KIMbKICHI 3MIHU Y NOKA3HUKAX CUTU
napasepmeopanbHux M's3ie, AMIIINYOU pYXAUBoCmi WUiHO20 800y Xpebma i niewo802o cyenody, 3mMeHuienHs 6016080~
20 CUHOPOMY, WO, CBOEIO UEP20I0, NIOBUWLYE AKICIb JICUMMS 00CTIOAHCeHUX nayicnmis. IIpakmuyne 3Hauenns 00epircanux
Pe3yIbmamis noazac y MOMCIUSOCHI iX 6UKOPUCMAHHA 34 NOPIGHAHHI eheKMUSHOCII PI3HUX KOMHAEKCHUX Npocpam
Qizuunol mepanii npu 0cmeoxoHOpPo3ax, a Makox’c OJisi OYIHKU peabiniimayitiHo2o NOMeHYiaIy X60pux i3 0e2eHepamueHU-
MU YPadlCEeHHAMU Xpebma.

Knrouoei cnosa: canamopro-Kypopmue NiKy8ants, npoepama QisuuHoi mepanii, 0CmeoxoHopo3.

Introduction. One of the most important medi-
cal, social, and economic issues of modern society
is vertebro-neurological diseases, whose prevalence
in economically developed countries, according to
WHO, is comparable to non-infectious epidemic
levels. Among these diseases, cervical osteochon-
drosis holds a significant place, performing a degen-
erative-dystrophic function that contributes to the
destruction and disruption of intervertebral discs,
leading to changes in the entire structure of the spine.
At the same time, disorders of the peripheral nervous
system caused by spinal osteochondrosis lead to a
decrease in work capacity due to increased economic
and moral damage. Neurological symptoms associ-
ated with cervical osteochondrosis, such as dizziness,
periodic headaches, nausea, digestive disorders, and
disturbances in respiratory and mental functions,
contribute to the development of disability and nega-
tively impact a person’s quality of life [2; 12].

The clinical picture of spinal osteochondrosis is
determined by the localization of the degenerative
process and is characterised by a chronic course of

the disease, with varying durations of exacerbation
and remission periods. The main clinical syndromes
of cervical osteochondrosis are: pain syndrome
(cervicalgia), neurological syndrome (reflex and
radicular), vertebrogenic syndrome, and instability
syndrome. The development of degenerative changes
in the spinal column is divided into three stages.
The first stage is characterized by functional muscle
changes — compensatory increase in muscle tone.
The second stage represents the phase of functional
insufficiency. The third stage marks the development
of the dystrophic process in the vertebral-motor
segments.

According to the literature [10], 80% of young
people in modern Ukraine aged 18 to 39 have been
diagnosed with osteochondrosis. This pathology is
manifested by headaches in the occipital region, diz-
ziness, and ringing in the ears. The symptom com-
plex can worsen with head turns, and a sharp head
movement can lead to loss of consciousness. These
symptoms are associated with temporomandibular
pain-dysfunction syndrome, which is characterized
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by the presence of trigger points in the head muscles,
headaches of various nature and localization, neck
pain, ear pain, joint pain, toothache, and cracking or
crunching when opening or closing the mouth. Con-
tributing factors that accelerate the development of
the disease include dynamic and static overload, back
injuries, and vibration. There is also information sug-
gesting the potential presence of concomitant heart
pathology in this category of patients, which requires
further study and examination [7].

The authors note that patients with osteochon-
drosis experience a high level of fatigue. A compre-
hensive rehabilitation programme should be based
on physical, physiotherapeutic, and psychological
rehabilitation technologies. This contributes to the
optimization of the neurovegetative system and has
a direct impact on improving the quality of life of
patients [14].

Loboiko, V. V. [9] proposed a therapeutic-reha-
bilitation complex using impulse magnetic stimula-
tion for the prevention and treatment of complica-
tions from destructive-degenerative spinal lesions
in patients with lower back pain. Positive dynamics
in the functioning of spinal nerve structures under
the influence of impulse magnetic stimulation led to
improvements in hemodynamic parameters through-
out the vascular system of the lower limbs. It has been
established that the foundation of the sanogenetic
improvement of blood vessel mechanisms lies in pro-
cesses that determine their tone, elasticity, and proper
response to therapeutic and rehabilitative influences.
A positive outcome has also been observed in therapy
with biopreparations combined with a set of special
therapeutic and health-improving gymnastic exer-
cises, which allows for a reduction in the duration of
acute clinical manifestations of cervical osteochon-
drosis, enhances the recovery of sensory, vascular,
and muscle tonic disorders, and helps to avoid neu-
rosurgical intervention in patients with intervertebral
disc hernias [5].

The study [4] showed that adding aqua therapy
to the main rehabilitation programme improves treat-
ment outcomes for patients with neurological man-
ifestations of cervical spine osteochondrosis. Posi-
tive dynamics were observed in patients as follows:
reduced cardiovascular system tension and increased
adaptive reserves of the body. The mobility indica-
tors of the cervical spine improved, muscle spasms
were relieved, muscle tone normalized, and pain
decreased. Most patients experience non-specific
acute back pain, and clinical outcomes often do not
improve. The implementation of national and inter-
national guidelines is a slow process, but it helps

reduce costs and protect patients from unnecessary
exposure to ionizing radiation [8§].

Other researchers note [11] that in the therapy of
chronic pain, multimodal rehabilitation concepts are
well-known and somewhat similar to specific thera-
pies for neck pain. Multimodal therapy for neck pain
leads to comparable improvements in both patients
who received conservative treatment and those who
underwent neck surgery, although specific differences
were found between these two groups of patients.

The aim. The aim of this article is to demonstrate
the effectiveness of using physical therapy methods in
restoring the health of patients during the sanatorium-
resort treatment stage. The objectives also included
diagnosing the characteristics of osteochondrosis
development, developing the structure of a
therapeutic rehabilitation complex, implementing the
designed physical therapy program, and assessing its
effectiveness.

Materials and methods. The study of the effec-
tiveness of comprehensive physical therapy for cer-
vical spine osteochondrosis during the health resort
treatment stage was conducted from July to August
2023, i.e., over a one-month period, at a health resort
complex located in the center of the «Serhiivkay
resort (Bilhorod-Dnistrovskyi district, Odesa region).
The wellness and preventive care facility is equipped
with the necessary infrastructure for the diagnosis
and sanatorium-resort treatment of diseases of the
musculoskeletal system, central and peripheral ner-
vous systems, respiratory and circulatory systems,
digestive organs, gynecological and certain urologi-
cal conditions, as well as the consequences of spinal
injuries and diseases. One of the therapeutic factors
of this climatic resort is the water of the Shabolat
Estuary, which is chloride-sodium-magnesium in
composition and used for balneotherapy.

The resort has significant reserves of high-qual-
ity (impurity-free) therapeutic mud, which is a black,
sometimes dark grey substance with the smell of
hydrogen sulphide and ammonia. This mud is sticky,
plastic, has high heat capacity, and low thermal con-
ductivity. In addition to the organic «skeleton» of the
mud, it contains a so-called colloidal complex made
up of very fine particles of iron, aluminium, humus,
etc. The specific gravity of the Shabolatsky Liman
mud ranges from 1,3 to 1,6 g/cm?. The mud is alka-
line, with a pH of 8.2.

The study involved patients with a clinical
diagnosis of cervical osteochondrosis in the remission
stage, accompanied by pain syndrome in the shoulder-
scapular joint, in a group of 16 individuals aged 45
to 55 years, who underwent a three-week course of
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sanatorium-resort treatment. The criteria for patient
selection included: approval from a physician,
absence of contraindications to therapeutic exercises,
and personal consent.

During the analysis of medical records, we
compiled a comprehensive profile of each patient,
including age, gender, anthropometric and
somatoscopic data, primary diagnosis, comorbidities,
laboratory and clinical diagnostic results, and
conclusions from radiological examinations, among
other information.

The functional state of the patients was diagnosed
starting with the assessment of the severity of the
vertebrogenic pain syndrome (cervicalgia), as pain in
degenerative lesions of the cervical spine is the most
significant manifestation of the disease, affecting the
quality of life. The intensity of pain sensations in the
cervical spine was determined based on the patient’s
subjective perception of pain at the time of examination
while in a state of functional rest. For this purpose,
we used a ranking method for assessing pain intensity
using the Visual Analog Scale (VAS). The diagnosis
of the vertebrogenic syndrome was conducted during
the physical examination using manual and movement
tests. The assessment of the strength of the head and
neck muscles was performed using Manual Muscle
Testing (MMT). The measurement of the range of
motion in the cervical spine was conducted using the
goniometry method during specific movement tests
and was recorded in degrees.

After conducting the examination and assessing
the functional state of the patient, a comprehensive
programme of physiotherapy methods was integrated
into the course of sanatorium-resort treatment based
on the obtained results. Each patient underwent this
programme according to a specific schedule and at
designated times, which included:

— Manual therapy;

Post-isometric relaxation;

Therapeutic exercises;

Medical massage;

Ascending shower;

Baths (turpentine, coniferous, lavender);
Speleotherapys;

Aromatherapy;

Oxygen cocktail;

Mud applications to areas such as the cervical-
collar zone, shoulder joint area, cervical spine, and
collar zone according to Shcherbakov;

— Apparatus physiotherapy: amplipulse
therapy, magnetotherapy, Darsonval therapy,
and electrophoresis with medicinal substances
(bischofite).

After three weeks of sanatorium-resort treatment,
a second assessment of the functional state of patients
with cervical osteochondrosis was conducted using
the same methods and under the same conditions;
this was done to determine the effectiveness of
the implemented comprehensive physiotherapy
programme and to evaluate the dynamics of clinical
manifestations and changes in the vital functions of
patients with osteochondrosis.

In the third stage, statistical and graphical pro-
cessing of the obtained data was performed.

The research results were processed using the
«BioStat» mathematical statistics software. The mean
statistical values (M) of all studied parameters and
their deviations (=m) were calculated. The reliability
of differences between the functional state indicators
of the examined individuals at the beginning and end
of the treatment was calculated using the one-sample
Wilcoxon T-test. Changes in the indicators were con-
sidered significant at a probability level of p<0.05.

The main goal of the physiotherapy programme
was to reduce pain syndrome and improve mobility
by halting the progression of the osteochondrosis pro-
cess and its accompanying pathophysiological phe-
nomena, as well as to achieve the maximum possible
physical and psychosocial adaptation of the patients.

Results. The results of the assessment of pain
syndrome in the studied patients, presented in Table
1 and Figure 1, indicate a decrease in the level of
subjective pain perception, evidenced by a statistically
significant reduction in pain intensity indicators at
rest according to the Visual Analog Scale (VAS).

Thus, the individual indicators of subjective
pain perception among patients before the start of
sanatorium treatment ranged from 3,5 to 8,5 points,
while after a 21-day treatment period, the range
was from 0 to 3 points. The average group indicator
for the dynamics of pain perception was -5 points,
indicating that the intensity of pain sensations in the
cervical spine, according to the visual analog scale
for pain, decreased from severe pain to mild pain,
specifically from 5,8+0,5 points to 0,8+0,2 points,
at a significance level of the differences between the
means of p<0,05.

The results of manual muscle testing (MMT),
which we used to assess the strength of the
head and neck muscles in patients with cervical
osteochondrosis, are presented in Figure 2.

Figure 2 shows that the muscles responsible
for flexing the head and neck in the frontal plane
developed the Ileast strength during isometric
contraction in response to external resistance from
the researcher when attempting to tilt the head to the
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Table 1

The dynamics of subjective perception of pain intensity (in points) in patients with cervical
osteochondrosis during the stage of sanatorium-resort treatment

Initial Indicators (before Control Indicators (after
Indicators (n=16) the start of sanatorium 21 days of sanatorium Dynamic Indicator T p
treatment) treatment)
M+m 5,8+0,5 0,8+0,2 -5 6,8 p<0,05
5.8
0 1 2 3 4 5 6 7
B Control indicators (after 21 days of sanatorium-resort treatment) points
U nitial indicators (before the start of sanatorium-resort treatment)

Fig. 1. The dynamics of subjective pain intensity perception in patients with cervical osteochondrosis
during the stage of sanatorium-resort treatment

right. For this functional group of muscles, which
includes the sternocleidomastoid muscle as well as all
flexor and extensor muscles of the head and neck, a
significant reduction in strength was observed, with an
average MMT score of 2,4+0,1 points. This condition
of the studied muscles indicated compression of the
spinal nerve roots on the right side, from which the
nerves that innervate these muscles originate. After
three weeks of comprehensive physical therapy, this
muscle group in the examined patients with cervical
osteochondrosis showed a moderate degree of
strength reduction, and their average muscle strength
score significantly increased to 3,9+0,1 points, with a
statistical significance level of p<0,05.

The low initial average strength score of the
sternocleidomastoid muscle (2,6+0,2 points) during
the test movement of simultaneous head tilt to
the right and face rotation to the left also indicated
possible right-sided compression of the spinal nerve
roots due to cervical osteochondrosis in the examined
patients. At the end of the three-month treatment
period, this muscle significantly increased its strength
in all examined patients to an average score of 3,7+0,1
points, corresponding to moderate muscle strength.

The head and neck flexor muscles on the left side
in the examined patients were found to be the most

preserved, characterized by slight strength reduction
against external resistance from the researcher
when tilting the head to the left, and their average
strength score at the beginning of the sanatorium
treatment was 4,2+0,1 points. After three weeks of
physical therapy, the strength of the head and neck
muscles on the left side increased to 4,9+0,1 points,
corresponding to full-range active movement against
maximum external resistance.

The muscles were somewhat more pliable in
response to external resistance during the rotation of
the face to the right while simultaneously tilting the
head to the left, which was reflected in an average
score of 3,6+0,1 points at the beginning of treatment.
By the end of the three-week physical therapy period,
the strength of the flexor and rotator muscles on the
left side had significantly increased to 4,3+0,1 points,
with a p<0,05.

The average strength score of the flexor muscles
of the head and neck in patients with cervical
osteochondrosis at the beginning of sanatorium
treatment was 2,6+0,2 points, indicating significant
pliability against external resistance from the
researcher when attempting to tilt the head forward.
By the end of the three-week treatment period,
the muscles in this functional group, namely the

181




Health & Education / Bun. 3, 2025

anterior and lateral rectus muscles of the head, the
long muscle of the head, the deep scalene muscles
of the neck, and the anterior group of neck muscles,
significantly (p<0,05) increased their strength in all
studied patients to an average score of 3,8+0,2 points,
corresponding to moderate muscle strength.

The extensor muscles of the head and neck,
which include the deep large and small posterior
rectus muscles of the head, the superior and inferior
oblique muscles of the head, the splenius muscles
of the head and neck, and the spinal muscle, were
somewhat less pliable. For the muscles of this
functional group, moderate strength reduction
was characteristic, with an average strength score
during manual muscle testing (MMT) before the
start of sanatorium treatment being 2,9 + 0,2 points.
By the end of the 3-week treatment period, the
strength of the head and neck extensor muscles
significantly increased (p < 0,05) to 3,9 £ 0,2 points,

corresponding to a mild degree of muscle strength
reduction.

Theuppertrapezius muscle in patients with cervical
osteochondrosis showed a significant reduction in
strength when elevating the shoulder girdle against
the resistance of the examiner before the start of
the physical therapy course. Upon repeated manual
muscle testing, the result significantly improved from
2,7+0,2 points to 3,6+0,2 points, with p<0,05.

During the testing of the scapula elevator muscle,
a reduction in muscle strength was observed in
response to external resistance in the cranio-caudal
direction, with a moderate degree in the right m.
levator scapulae and a severe degree in the left m.
levator scapulae, reflected in the corresponding
scores of 3,1+£0,2 points and 2,7+0,2 points at the
beginning of the physical therapy course. After three
weeks of sanatorium-resort treatment, the strength of
the scapula elevator muscle on both the right and left

Muscle that lifts the scapula (left)

Muscle that lifts the scapula (right)

Trapezius muscle

Sternocleidomastoid muscle (head tilt
to the right, face turning left)

Sternocleidomastoid muscle (head tilt
to the left, face turning right)

Flexor muscles of the head and neck in
the frontal plane (head tilt to the left)

Flexor muscles of the head and neck in
the frontal plane (head tilt to the right

Flexor muscles of the head and neck in
the sagittal plane (head tilt forward)

Extensor muscles of the head and nec
in the sagittal plane (head tilt
backward)

B Control indicators

points

B Initial indicators

Fig. 2. The dynamics of muscle strength indicators of the head and neck in patients with cervical osteochondrosis
during the stage of sanatorium-resort treatment
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sides symmetrically increased to 4,4+0,1 points and
4,2+0,1 points, respectively, with p<0,05.

Indicators of spinal mobility in the cervical
region of patients with cervical osteochondrosis,
which we assessed by measuring the range of motion
using goniometry before and after the application of
complex physical therapy for 3 weeks, are presented
in Table 2 and Figure 3.

The most pronounced deficiency in the mobility
of the cervical spine among the examined patients
was observed during extension, specifically, the
range of motion when tilting the head backward was
limited at the beginning of treatment by 57,1%, aver-
aging 34,3+1,9° from the maximum possible range of
70-80°. After a three-week course of physical ther-
apy, this indicator improved qualitatively and quan-
titatively, as evidenced by a statistically significant
increase in the average range of cervical extension in
the sagittal plane to 40,8+1,6°, with p<0,05, indicat-
ing a dynamic difference of 6,5°.

The range of flexion of the cervical spine in the
sagittal plane was limited, averaging 37,4+1,9°
among the examined patients, which is 37,6% of the
maximum possible range of 50-60°. By the end of the
treatment period, the mobility of the cervical spine
during maximal forward head flexion significantly
increased (p<0,05) by 9,7° to 47,1+1,3°, approaching
the lower limit of the normal range.

The mobility of the cervical spine in the frontal
plane was the least restricted, both during right head
tilt (by 23,0%) and left head tilt (by 25,4%). The ini-
tial values for the range of cervical spine flexion to the
right and left were 38,5+£1,4° and 37,3+1,6°, respec-
tively. However, after 3 weeks of sanatorium-re-
sort treatment, these values significantly increased

(p<0,05) in a symmetrical manner by 7,6° and 8,7°,
respectively, reaching 46,1+£0,7° and 46,0+1,0°, and
corresponded to the physiological norm (40-50°).

The decrease in spinal mobility in patients with
cervical osteochondrosis was also indicated by the
range of rotational movements, which were more
restricted during right head rotation (53,1+2,1°) than
left head rotation (53,8+2,1°), with the maximum
possible range being 80-90°. At the end of the com-
prehensive physical therapy period, there was a pos-
itive dynamic in the mobility of the spine around the
vertical axis, which was confirmed by a significant
and reliable (p<0,05) increase in the range of active
rotational movements in the cervical spine by 14°,
reaching 67,1+1,6° during right head rotation, and by
11,5°, reaching 65,3+1,8° during left head rotation.

The functional state of the shoulder joint in patients
with cervical spine osteochondrosis was assessed
at the beginning and end of sanatorium treatment
based on the mobility indicators of the right and left
shoulder joints, obtained using goniometry.

The positive dynamics of mobility in both shoulder
joints, observed from the goniometry results, are
presented in Table 3 and Figure 4.

The study revealed that patients with cervical
osteochondrosis had a reduced range of rotational
movements in the shoulder joint, primarily due to
decreased internal rotation capacity, notably, a more
significant limitation in mobility was observed in the
right limb (57,1° + 3,1) compared to the left limb
(68,1° £ 1,9). After undergoing a course of compre-
hensive physical therapy, the range of motion signif-
icantly increased in both the right and left shoulder
joints, reaching 70,6° + 1,5 and 72,8° + 1,6, respec-
tively.

Table 2
Dynamics of cervical spine mobility indicators in patients with cervical osteochondrosis
during sanatorium-resort treatment
P, Control Limitation
. Initial indicators oo ..
Range of motion (in degrees) (Mtm) indicators T P indicator
(M=£m) (y %)
Flexion range ofthe spine in the sagittal plane 37.441.9 47,1413 72 <0,05 376
(forward head tilt)
Extension range of the spine in the sagittal
+

plane (backward head tilt) 34,319 40,8+1,6 8,6 <0,05 S7.1
Flexion range of the spine in the frontal plane
(head tilt to the right) 38,5+1,4 46,1+0,7 7,6 <0,05 23,0
Flexion range of the spine in the frontal plane

+ +
(head tilt to the left) 37,3+1,6 46,0+1,0 6,5 <0,05 25,4
Range of rotational movements of the spine
(head turn to the right) 53,142,1 67,1+1,6 9,6 <0,05 41,0
Range of rotational movements of the spine

+ +
(head turn to the left) 53,842,1 65,3+1,8 10,4 <0,05 40,2
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Range of rotational movements of the
spine (head turn to the left)

Range of rotational movements of the
spine (head turn to the right)

Range of spinal flexion in the frontal
plane (head tilt to the left)

Range of spinal flexion in the frontal
plane (head tlt to the right)

Range of spinal extension in the sagittal
plane (head tilt backward)

Range of spinal flexion in the sagittal
plane (head tilt forward)
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Fig. 3. Dynamics of cervical spine mobility in patients with cervical osteochondrosis
during sanatorium-resort treatment

Table 3
Dynamics of shoulder joint mobility in patients with cervical osteochondrosis
during sanatorium-resort treatment
Right shoulder joint Left shoulder joint
Measured Initial Control Initial Control
movement (N) indicators indicators t P indicators indicators t P
(M=+m) (M=£m) (M=m) (M=+m)
(F;Iez";‘;g) 163,043 3 169,6+0,7 24 [<0,05  |1650%2,0 170,10,1 2,5 [<0,05
gﬁfggﬁ;’“ 56,9+1,3 59,140,5 24 |<0,05 58,141,0 59,8+0,3 1,6 |>0,05
Abduction
(N=180°) 163,4+2,0 168,8+0,9 3,1 <0,05 163,8+3,1 169,1+0,9 2,0 >0,05
gg‘fgrgf)l rotation | 67 949 1 77,5+0,6 62 |<0,05  [753+17 80,6+0,7 40 |<0,05
zgig%*f)mtamn 57,143,1 70,6+1,5 50 [<005  |68,1£1,9 72,8416 2,7 |<0,05

The external rotation indicators were also more
significantly reduced in the right shoulder joint
(67,2° £ 2,1) than in the left (75,3° + 1,7), indicating
asymmetric compression of the cervical spinal nerves
that give rise to the brachial plexus and peripheral
nerves innervating the shoulder joint and upper limb
muscles. At the end of the course of sanatorium-re-
sort treatment, the mobility indicators for this type

of movement significantly improved in the right
joint, specifically by 10,3° (to 77,5° + 0,6), while the
improvement in the left joint was less pronounced (to
80,6° £ 0,7), with an increase of 5,3°.

A slight limitation of mobility was observed when
performing flexion and abduction movements of the
upper limb above the horizontal level, compared to
the normal range of 180°, with almost equal effects
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on both the right and left limbs. Thus, the amplitude
of flexion in the right limb was somewhat reduced
to 163.0° = 3.3, and the amplitude of abduction was
reduced to 163,4° + 2.0. After completing the course
of physical therapy under sanatorium-resort con-
ditions, the amplitude of flexion of the right limb
above the horizontal level significantly increased to
169,6° £ 0,7. The amplitude of abduction of the right
limb above the horizontal level also improved to
168,8° £ 0,9. The functions of flexion and abduction
in the left upper limb were also slightly reduced, spe-
cifically to 165,0° + 2,0 for flexion and to 163,8° = 3,1
for abduction. The control measure for flexion func-
tion in the left limb increased to 170,1° + 0,1, and the
abduction function increased to 169,1° + 0,9, which
is statistically insignificant (p > 0,05).

As for the extension function in the shoulder joint
of these patients, it remained almost unchanged, as
indicated by the initial and control measures of exten-
sion amplitude, which corresponded to the physio-
logical norm.

Thus, based on the data presented in the table
and diagram, we can confidently state that there
is a clear improvement and increase in mobility
in the shoulder joint in the directions of flexion,
extension, abduction, and rotation, indicating the
high effectiveness of the physical therapy conducted
during the sanatorium-resort treatment of individuals
with cervical osteochondrosis.

Discussion. The assessment of the effectiveness
of the physical therapy methods began with

determining the degree of regression of the pain
syndrome, as pain in degenerative lesions of the
spine is the most significant manifestation of the
disease for the patient, influencing their quality of life
and functional status. Therefore, we first analysed the
dynamics of subjective perception of pain intensity
during the state of functional rest in patients with
cervical osteochondrosis, which was measured using
a visual analogue scale for pain assessment before and
after a complete 21-day course of sanatorium-resort
treatment. In our previous research, Vasylieva N., et
al. (2022) [15], this approach demonstrated positive
dynamics for patients with lumbar osteochondrosis.
The elimination of the pain syndrome was
achieved through the decompression of the spi-
nal nerve roots using specialized manual therapy
techniques, therapeutic massage, post-isometric
relaxation, and specific therapeutic exercises that
facilitated the return of the vertebrae to the proper
position and relieved nerve fibres from compression.
The obtained results regarding the positive impact of
therapeutic exercises on pain syndrome in degener-
ative-dystrophic lesions of the vertebral-motor seg-
ments are consistent with the findings of Sekendiz B.
(2007) [13] and Wells C. (2012) [16], who indicated
appropriately selected exercises helped alleviate
pain by relaxing spasmed muscles, as muscle imbal-
ances often develop in osteochondrosis: some mus-
cles remain in a state of tonic tension while others
become excessively relaxed. If muscle spasms per-
sist for an extended period, local thickening (myo-
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Fig. 4. Dynamics of shoulder joint mobility indicators in patients with cervical osteochondrosis during
sanatorium-resort treatment
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gelosis) can form within the muscles, which become
sources of pain (trigger points).

Reflex muscular hypertonicity (muscle spasm), as
a response to chronic neck pain aggravated by static
and dynamic loads, may lead to impaired cervical
spine mobility. This was observed in our study as
a limitation in the range of motion in patients with
cervical osteochondrosis at the onset of sanatorium-
resort treatment. Restricted cervical spine motion
may result from compensatory tension in the para-
vertebral back muscles due to spinal instability.
Analgesic myofixation of the spine arises because
any movement within the spinal kinematic chain is
transmitted to the affected motion segment, altering
intradiscal pressure and irritating the receptors of the
sinuvertebral nerve. A widespread form of myofixa-
tion is characteristic of reflex tension in both deep
and superficial muscles of the spinal segments. This
was confirmed by the results of manual muscle test-
ing of head and neck muscles in patients with cervical
osteochondrosis in our study and aligns with the find-
ings of Brevik H. (2006) [3], who demonstrated that
the local form of myofixation is caused by immobi-
lization of the vertebral motor segment due to reflex-
tonic contraction of deep monoarticular muscles.
Timely identification of deep cervical muscle tone
imbalance in patients with osteochondrosis, along
with early intervention using physical therapy meth-
ods, can significantly improve treatment efficacy and
reduce the duration of treatment and rehabilitation.
This is supported by our research findings (Vasylieva
N., et al., 2022 [15]) as well as by Horoshko, V. L.
(2023) [6], who emphasized that modern diagnostics
and a rational treatment approach can lead to earlier
rehabilitation and improved functional capacity in
patients with cervico-cranial pain associated with
cervical osteochondrosis.

Recovery of mobility in the affected cervical
spine due to osteochondrosis occurred through
stretching and improving the elasticity of the
head and neck muscles using special therapeutic
exercises, therapeutic massage techniques, manual

therapy, post-isometric relaxation, and other methods
included in the course of comprehensive physical
therapy during the sanatorium-resort treatment of the
examined patients.

Conclusions. The comprehensive application
of physical therapy methods and means included
in the sanatorium-resort treatment programme for
cervical osteochondrosis led to the achievement of
maximum therapeutic effect in all examined patients,
as evidenced by the reliable positive dynamics of
all studied parameters of the functional state of the
cervical spine and shoulder joint. Specifically, the
effectiveness of the treatment is demonstrated by the
significant reduction in pain intensity in the cervical
spine, from severe pain to mild pain, according to the
visual analogue scale of pain. The results of manual-
muscle testing after 21 days of physical therapy
showed a significant increase in the strength of the
head and neck muscles. The greatest improvement
was observed in the flexor and extensor muscles of
the head and neck, indicating a reduction in spinal
nerve root compression. There was also an increase
in the strength of the levator scapulae and trapezius
muscles. After treatment, there was a significant
improvement in the mobility of the cervical spine
in all directions, as confirmed by the results of
goniometric measurements. The greatest increase
in the range of motion was noted in cervical spine
extension and flexion. After the physical therapy
course, the functional state of the shoulder joints also
improved, specifically, there was an increase in the
range of rotational movements, flexion, and abduction
of the limbs. The mobility indicators of the shoulder
joint approached the physiological norm, indicating
the restoration of neuromuscular regulation.

Thus, the developed comprehensive physical ther-
apy programme in the conditions of sanatorium-re-
sort treatment over three weeks is highly effective,
significantly improving the functional state and qual-
ity of life of patients with cervical osteochondrosis.
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