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CLINICAL EFFICACY OF PHYSICAL THERAPY METHODS
IN VERTEBROGENIC CERVICOCRANIALGIA

Abstract. The goal of the study was to investigate the effects of kinesiotaping, PRP-therapy (platelet-rich plasma
injection) and therapeutic exercises on the clinical condition and quality of life (HRQoL) of young people with
vertebrogenic cervicocranialgia (CCA) syndrome.

Materials and methods. The clinical efficacy of these methods of physical therapy (PT) was evaluated in patients
of the main group (MG) — 38 young people with vertebrogenic CCA. The control group (CG) included 30 patients with
vertebrogenic CCA of the appropriate age and sex who had drug therapy (NSAIDs and muscle relaxants). Computed
tomography and X-ray of cervical spine with functional tests were performed in addition to the routine examination.
HRQoL was evaluated by the MOS-SF-36 questionnaire. Pain intensity was assessed by the VAS scale.

Research results. In the CG in 5—7 days of observation (after PRP-therapy), a 9.2 mm reduction in pain was found. In
the MG, the pain gradation decreased by 5.72 mm, and exceeded the degree of pain in the group with anti-inflammatory
drugs (p>0.05). A month later, in the MG, after the addition of kinesiotaping and TE, pain decreased by 32.9 mm (p<0.05),
and in the CG, while taking medications, a significant pain reduction by 21.5 mm was noted compared to the initial pain
(p<0.05). But the clinical effectiveness of drug therapy was less pronounced than after PT. In 3 months a statistically
significant improvement of PT methods effectiveness was found (difference of 11.7 mm (p<0.05) between MG and CG).

Conclusions. So, the study found that the applied PT methods can stably reduce the manifestation of cervical pain.
The use of PT can improve HRQoL in patients with vertebrogenic CCA by reducing pain, restoring spinal mobility,
expanding the movement regimen and active lifestyle. The combined use of KTP, PRP-therapy and therapeutic gymnastics
is relevant in optimising the treatment of cervical osteochondrosis manifestations and dysplastic instability of the spine.
This can increase the effectiveness and safety of treatment and can be recommended for widespread usage.

Keywords: cervicocranialgia, cervical osteochondrosis, physical therapy, platelet-rich plasma injection, kinesiotaping.

Bansin 1. 10., T'opma O. B., Topma B. I. Kniniuna edexruBHicTs MeTOAIB (pismuHOi Tepamii nmpn
HepBiKOKpaHiaJTrii BepTeOpOreHHOro Xapakrepy

Anomayin. Mema pobomu — 0ocniodxicenHs pe3yibmamis eniugy Kinesiomeuniney, PRP-mepanii (66edenns 36aea-
yeHoi mpomboyumamu aymoniazmu) ma aiky8aibHoi SIMHACMUKY HA KAIHIYHUL cman ma akicme ocumms (FK) ocio
MONI00020 GIKY 3 cuHOpomom yepsikoxpanianeii (LJKA) eepmebpozennoco xapaxkmepy.

Mamepianu ma memoou. byno npogedeno oyinKy KuiniuHol ehekmusnocmi danux memoodie Qisuunoi mepanii (@T)
y nayienmie ocrHosnoi epynu (OI') — 38 ocib monodoeo sixy, sixi manu L{KA eepmebpocennoco xapaxmepy. J{o Konmpoib-
noi epynu (KT') esitiuinu 30 nayienmis i3 LKA 3icmagnoeo 6iky ma cmami, 5Ki Ompumysanu MeOuKameHmo3Hy mepaniio
(HII3I1 ma miopenaxcarnmu). OKpim pymunHO20 oOcmediceHHs, 0yna nposedeHd Komn romepHa momozpais, penmee-
noepaghia LLIBX 3 ¢hynryionansrumu npobamu. Busnauenus akocmi scumms npogooun 3a 00NomMo20 Onumy8aibHuKd
MOS-SF-36. [nmencusnicms 6010 oyintosanu 3a wkanoo BAILLL

Pesynomamu oocnioscennsn. Y KI” uepes 5—7 onie cnocmepesicenns (niciis nposedentsi PRP) écmarnosneno 3uudicen-
Hst 6omo Ha 9,2 mm, 6 Ol epadayis 6onto smeHwuracs Ha 5,72 MM, Wo nepesuiyy8alo IHMeHCUGHICIb DObOGUX GIOUYM-




Public Health Journal Bui. 1 (5), 2024

mie nayienmie ¢ KI, sixi nputimanu npomuzananvui npenapamu (p>0,05). Yepes micayv y nayienmie Ol nicisi Oonyuernns
KTII i JIT" 6onvosi iouymms smenwunucs Ha 32,9 um(p<0,05), a ¢ KI" na mai nputiomy 1iKié 3a3Ha4eH0 00CMOoGipHe
3HUdCEHHA bonto Ha 21,5 mmnopisHano 3 nouamxosum bonem (p<0,05), ane KiiHIuHA eheKMUBHICMb MEOUKAMEHMO3HOL
mepanii 6yna menw supaxcena, Hixc nicia @T. Uepez 3 micayi 6uAgieHo CMamucmuiHo 3Ha4yuje nepesadcants epex-
musHnocmi memooie T (piznuys 11,7 um(p<0,05) mise O ma KT).

Bucnosku. Omoice, 00cnioxcents 6cmanosuno, wo sacmocosani memoou PT dozsonsomes cmabinibho 3mMeHuumu
nposie oo npu LIKA eepmebdpocennozo xapaxmepy. 3acmocysanns @T 0ozeonse noninwumu AXK y xeopux na LKA wins-
XOM 3MeHUeHH s 000, BIOHOBNIEHHS PYXIUBOCHE XPeOmd, POUWUPEHHS PYXOBO20 PEXCUM) | AKMUBHO20 CROCOOY JHCUMMSL.
Komnnexcne 3acmocysanns xinesiomeuniney, PRP-mepanii ma JII" akmyanvhe npu onmumizayii nikysaunmsa nposgie OX
ma oucniacmuunoi HecmabineHocmi cmpykmyp xpebma. Lle moosce niosuwumu eghexmugHicms i 6e3nexy aiKy8aHHs ma
0038051€ pexomenoygamu po3pooneny memoouxy @T 00 wupoxkozo 6npo8adI’CceHHS.

Knrwouosi cnosa: yepsikokpanianeis, wuiiHuii 0Cmeoxonopos, Qizuuna mepanis, esedents 3oazavenoi mpomboyuma-

MU AA3MU, KIHE3I0Melny8aHHsl.

Introduction. According to the International
Classification of Diseases, 10th Revision (ICD-
10), the diagnosis of cervicalgia is classified as
“Dorsalgia” with the ICD code M 54.2. The problem
of dorsalgia in combination with cranio- and/or
cervicogenic cephalgia have been widely studied.
Medical experts consider that osteochondrosis (OC)
and/or osteoarthritis of the cervical vertebrae is the
most common cause of cervical pain [1-5]. However,
the features of the etiology and the clinical course of
this pathology in young people and children are not
studied enough.

The active introduction of electronic gadgets
into our daily life and work leads to a catastrophic
increase in the number of patients (even children and
young people) suffering from vertebral pain (accord-
ing to various data, from 20 to 80%).

Vertebrogenic cervicocranialgia (CCA) syn-
drome, especially in young patients and children (up
to 18 years old), is often caused by dysplastic cer-
vical spine instability (CSI) [2-6]. With pathologi-
cal changes in the connective tissue, a combination
of degenerative-dystrophic processes of discs and
intervertebral anatomical formations and a second-
ary inflammatory process often occurs. Among other
things, cervical spine pathology in the form of the
craniovertebral motor segment instability and the
lower cervical vertebrae against the background of
the weakness of the ligamentous apparatus in chil-
dren and young people is considered one of the main
causes of the vertebrobasilar insufficiency syndrome
development [3; 4].

The analysis of the publications of most research-
ers about the problem of vertebrogenic syndrome
showed that they should be treated by a combination
of drug and non-drug therapy [1; 2; 6; 7-10]. But the
main thesis is that the symptomatic approach to drug
analgesia often fails to solve this problem. Meth-
ods of physical therapy (PT) is a priority choice at
a young age because it causes no adverse effects and
mostly has a complex patho- and sanogenetic effect

[3; 4; 6; 7; 9; 11; 12-14]. Non-medication methods
are mainly based on a combination of three blocks:
kinesitherapy; biomechanical correction of the spine;
reflexotherapy and physiotherapy [2; 4; 5; 7; 10].
Among the factors affecting inflammatory and regen-
erative processes, along with preformed physical
factors and kinesitherapy, massage and other manual
techniques are also widely used (Kim DH, Kim SY,
2019). However, CSI and therapy on the background
of pain syndrome severely limit the possibility of
influencing the vertebrogenic CCA syndrome.

In recent years, biotechnologies of regenerative
medicine have been introduced into the practice of
physical therapy, one of which is platelet-rich plasma
(PRP), a new therapeutic tool of an autologous
nature. It has become widely used in sports medicine
(chronic tendinopathies and enthesopathy), pathol-
ogy of intervertebral discs, facet joints, ligaments
and radiculopathy (Suja M, 2018). Since the autolo-
gous PRP is obtained from the patient’s own blood,
the PRP-therapy has a low risk of complications and
demonstrates significant pain relief in vertebrogenic
dorsalgia (Desai M, et al., 2019; Liao JC, 2019;
Mohammed S, Yu J, 2018) [1; 15; 17].

Today, there are significant changes in the former
principles of treatment — the refusal of strict immo-
bilization of patients and change to rapid activation
using methods of kinesitherapy and manual correc-
tion due to relaxing, analgesic and anti-dystrophic
effects. An alternative approach to management of
CCA and/or vertebral cephalgia, the effectiveness
of which we studied in our previous studies, is the
method of kinesiotaping (KTP). The domestic and
foreign scientists’ publications prove scientifically
that KTP can be used for PT of patients suffering
from vertebrobasilar dysfunction against the back-
ground of the undifferentiated connective tissue
disease (UCTD) syndrome [3; 4; 7; 9; 16]. Also, an
absolute advantage of this method is maintaining an
active lifestyle for patients with soft fixation of the
musculofascial segment (which is important in case
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of CSI) against the background of reflexogenic stim-
ulation with tapes of certain segments of the spine or
limbs.

Therefore, the relevance of studying the patho-
genetically determined aspects of cervicocranialgia
therapy in young people is determined by the prev-
alence, complexity of etiopathogenetic mechanisms,
and undefined algorithms and methodical approaches
to the physical therapy of this pathology.

The purpose of the work was to study efficacy of
kinesiotaping, PRP-therapy and therapeutic exercises
on the clinical condition and quality of life of young
people with the vertebrogenic cervicocranialgia syn-
drome.

Material and methods. The study was conducted
in the outpatient setting of the Odesa Regional Clinical
Medical Center of the Ministry of Health of Ukraine
and the Rehabilitation Clinic in Odesa (license of the
Ministry of Health of Ukraine — No. 866(13), dated
July 27, 2017). The clinical efficacy of KTP, PRP-
therapy, and therapeutic exercises (TE) was evalu-
ated in 38 young patients (18 men and 20 women)
aged 20-35 years with osteochondrosis (OC) and/or
CSI who had vertebrogenic CCA. The control group
(CQ) included 30 patients of comparable age and
gender who received drug anti-inflammatory therapy.
The informed consent was obtained from all partici-
pants. Exclusion criteria were as follows: a different
or unclear etiology of vertebrogenic CCA; concomi-
tant decompensated diseases; individual sensitivity
in the form of allergic reactions; mental disorders.

All patients were examined according to the exam-
ination standards of the Ministry of Health of Ukraine,
including general clinical and neurological examina-
tion, general blood and urine test, computed tomog-
raphy (CT) on the Toshiba Aquilion ONE/GENESIS
apparatus (Japan), X-ray of the cervical spine with
functional tests for CSI (SG Healthcare Jumong M
apparatus, Korea). For quantitative assessment of pain,
the Visual Analogue Scale (VAS) was used, which is a
straight line 10 cm (100 mm) long, on which patients
marked the level of pain intensity (Fig. 1).

A mark within the range of 10 to 30 mm indicated
“mild” pain, from 40 to 60 mm — “moderate” pain,
and from 70 to 100 mm indicated that the patient con-
sidered the pain to be “severe”. The evaluation of the
HRQoL was conducted using an alternative Ukrai-
nian version of the MOS-SF-36 questionnaire (Medi-
cal Outcomes Study Short Form-36). The question-
naire items formed the following scales: physical
functioning, role functioning, pain intensity, general
health, life activity, social functioning, influence of
emotional state on role functioning, mental health
assessment. The results were presented in the form
of scores on the eight scales ranging from 0 to 100
points.

In the treatment of patients with dorsalgia caused
by vertebrogenic CCA, according to current clini-
cal protocols approved by the Ministry of Health of
Ukraine on August 17, 2007, No. 487 “On approval
of clinical protocols for medical care in the specialty
of Neurology,” the CG patients received non-steroi-
dal anti-inflammatory drugs (NSAIDs) (diclofenac
75 mg per day, intramuscularly) and muscle relax-
ants (midocalm 150 mg twice a day or muscomed
4 mg once a day).

In the treatment of patients of the main group (MG)
(n=38), a comprehensive PT method was applied.
PRP-therapy (by locally injecting plasma enriched
with platelets) was performed as the first step for
analgesia, reducing inflammation, and initiating the
regeneration of dystrophic tissues. Using the injec-
tion method, intramuscularly and paravertebrally into
soft tissues near the area of established instability
and/or osteochondrosis of intervertebral discs, up to
2.5 ml of platelet rich plasma was injected into trig-
ger points and zones according to the developed
methodology. After PRP-therapy, within 3—5 days
(after reducing the pain syndrome), patients of the
main group (MG) received PT on an outpatient basis
for a month, which involved a comprehensive appli-
cation of KTP and TE. KTP of the cervical-collar
zone was performed according to the developed and
patented methodology (a method for treating cervi-
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Fig. 1. Visual Analogue Scale
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cogenic headache: pat. 112871 Ukraine, 2016) [16].
The procedure for applying tapes was performed
every 5 days with a 2-day break, repeated for a course
of 4 procedures during the month. Kinesiotherapy
was prescribed after reducing the pain syndrome
(5-10 days after PRP injection) to strengthen
weakened muscles, increase their strength endurance,
create a “general muscle corset” of the spine, and form
a correct posture: developing joint-muscle sensation,
restoring dynamic stereotypes. The complex mainly
consisted of isometric exercises supplemented
with dynamic ones, which patients learned under
the supervision of an instructor and subsequently
made them independently for 30 minutes daily. The
main part of the complex ended with post-isometric
exercises.

Duration of the disease ranged from several
days to 7-10 years. Examinations were carried out
dynamically: before the PT course, at the short-term
perspective (5—7 days later), after the completion of
the PT course and medication therapy (about 1 month
later), and remotely (3 months after the PRP injection
stage).

Methods of analysis: Research results were
processed using variation statistics. Before testing
hypotheses, normality of the distribution of
quantitative features was checked using the Lilliefors
criterion and the equality of variances using
Fisher’s criterion. After confirming the normality
of the distribution of features and the equality of
variances, the unpaired Student’s t-test was used to
compare groups and test the hypothesis of equality
of distribution centres in samples representing
quantitative data of the ratio scale obtained for
different clinical groups (control and experimental). In
case of non-compliance of the analyzed samples with
homoscedasticity criteria, a non-parametric [ test
with Yates’ correction for continuity was used. The
null hypothesis was accepted at p>0.05. The relative
error magnitude was calculated using the alternative
variation method. Data processing was done using
the STATISTICA for WINDOWS 6.0 software.
The study was clinical, open, prospective, and
controlled. The research methodology complied with
the principles of biomedical ethics consensus and
was conducted following evidence-based medicine
principles.

Results of the study. The main complaint of
patients was cervical and occipital pain attack (or
persistant pain). The pain occurred episodically, last-
ing from several minutes to several days. It could
be unilateral or generalized, increasing or appear-
ing during head tilts or turns, or during other physi-
cal loads. The average pain intensity score by the

VAS scale approached “severe”, averaging 67.1 mm
in the control group (CG) and 65.6 mm in the MG.
The other complaints were rapid fatigue, emotional
lability, sleep disturbances, weather sensitivity, and
several complaints simultaneously. The physical
examination revealed tension in the cervico-occipital
muscles, myogenic trigger points and zones (pericra-
nial and cervical muscles). The clinical signs of con-
nective tissue dysplasia were more often detected:
scoliotic posture or scoliosis, increased lumbar lor-
dosis with joint curvature, signs of joint hypermobil-
ity. All patients had reduced active range of motion
in the cervical spine. In addition, standard and func-
tional (flexion and extension) X-rays showed typical
changes characteristic of OC and CSI with lesions
of Ist to 3rd spinal segments, the presence of bone
osteophytes of the uncovertebral joints, and staircase
instability. CT scans of patients in the 1st and 2 nd
groups revealed vertebral body reduction, decreased
intervertebral space height, signs of spondyloarthro-
sis, scoliosis, and OC with circular protrusions. No
significant changes indicating inflammation were
found in blood and urine analyses. HRQoL indica-
tors revealed a decrease in daily physical activity
scores to an average of 60 points in the presence of
pain symptoms and exacerbation of chronic disease,
and a deterioration in general health to an average of
49 points. Emotional status and mental health values
were also reduced.

Examination in the dynamics of treatment. The
results of short-term studies (5-7 days after PRP
administration showed that the CG patients had a
decrease in the VAS pain intensity by 9.2 mm, the MG
patients had the pain intensity decreased by 5.72 mm,
but exceeded the intensity of pain in CG patients tak-
ing anti-inflammatory drugs. The studied indicators
did not have statistical significance (p>0.05), but
reflected a general positive trend in the therapeutic
effect. A month later, patients in the MG (after the
addition of KTP and TE) reported a decrease in pain
by 32.9 mm (p<0.05), and patients of the CG (taking
medications) showed a significant decrease in pain
by 21.5 mm compared to the initial pain (p<0.05).

Clinical efficacy of medication therapy after
one month therapy was less pronounced than with
PT, although it did not reach statistical significance
(p>0.05). A 3-month follow-up period showed that
PT application led to a reduction in VAS pain scores
by 22.1 mm, almost two-thirds less (by 43.5 mm)
compared to the baseline (p<0.05). Medication ther-
apy in CG patients was associated with a significant
pain reduction to 33.8 mm (a decrease of 33.3 mm)
compared to the baseline (p<0.05). Comparison of
remote pain dynamics by the VAS after 3 months of
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treatment showed a statistically significant difference
of 11.7 mm (p<0.05) in favor of PT application.

Evaluation of HRQoL in patients with vertebro-
genic CCA using the SF-36 questionnaire showed
significant improvement in all scales in patients of
both groups.

Comparing the values of HRQoL according to
the SF-36 questionnaire scales in patients with CCA
after 3 months of observation, significant differences
were noted between the group receiving medical
treatment (CG) and the group treated with PT (MG).
The mean values of HRQoL indicators significantly
differed from a 100 per cent level of “ideal” health.
But, at the same time, a significant improvement
(p<0.05) occurred in most HRQoL indicators after
PT (1.36-1.44 times as much as compared to base-
line values before treatment). The indicators of GH
(general health) and MH (mental health) improved
but without statistical significance (p>0.05). In
patients of CG, only the MA (motor activity) indica-
tor achieved statistically significant changes (p<0.05)
during the remote observation period.

Discussion. The catastrophic increase in the
adverse effects of civilization, the forced position
of the head and neck when using phones and other
gadgets provoke degenerative-dystrophic changes
in spine tissues even in young individuals [11]. At
the same time, a lot of young people have dysplastic
changes in the connective tissue, which exacerbates
and accelerates the phenomena of OC and secondary
inflammation of spine structures. Therefore, we justi-
fied the use of the PT complex in the form of KTP,
PRP-therapy, and TE. Our own previous studies and
data of other authors have demonstrated the efficacy
of these individually applied methods in pain syn-
drome of different locations and fixed relief in mani-
festations OC and vertebrogenic CCA [1; 3; 4; 5; 6;
7; 8; 13; 14; 16; 17].

It is worth noting that immediate results after
the start of treatment (from 5—7 days) showed more
significant improvement in the condition of CG
patients. Thus, in the control group, a decrease in pain
by 9.2 mm was noted, while in the main group, the
intensity of pain decreased by 5.7 mm but exceeded
the degree of pain sensations of patients taking anti-
inflammatory drugs. The short term intake of anti-
inflammatory therapy caused a more rapid analgesic
therapeutic effect. In the PT group patients, the VAS
indicators decreased, but less pronounced, indicating
the initiation of the anti-inflammatory mechanisms
cascade but with less speed and intensity. How-
ever, even minimal progress proves the involve-
ment of endogenous growth factor stimulators of
nonspecific and specific defense in OC. This was
manifested in pain relief syndrome. The obtained
data prove the existing concepts about the clinical
course of vertebrogenic pain syndrome [5; 6; 7; 8;
11; 18]. Comparing the pain dynamics (according
to the VAS) in 3 months of treatment, a statistically
significant difference (p<0.05) in pain reduction
was found between MG and CG data, indicating the
advantage of long-term positive effects of PT over
only medication treatment.

Remote examination of HRQoL indicators
according to the SF-36 questionnaire scales in
patients with vertebrogenic CCA against the back-
ground of the applied PT complex showed that they
increased during treatment and reached maximum
values in 3 months, significantly differing from CG
data, who received only medication therapy. This
indicated the activation of long-term tissue regenera-
tion mechanisms of degenerative cartilage under the
influence of biological cell factor stimulators, kine-
siotaping of cervical muscles and TE. The intake of
NSAIDs caused a more rapid analgesic therapeutic
effect but was accompanied by the process of pain

Table 1

Dynamics of indicators of the HRQoL of patients with vertebrogenic CCA according
to the SF-36 questionnaire

. ce o MG (n=38) CG (n=30)

Quality of life indicators Before PT In 3 months Before drug therapy | In 3 months
PF (physical functioning) 64.4+3.63 75.4+3.18% 56.47 +3.22 60.88 + 3.04
MA (motor activity) 38.0+5.63 54.0 £ 5.83* 27.94 £545 41.91 +£4.27*
BP (body pain) 51.28 £ 5.65 73.89 + 6.78* 48.11 £5.94 54.88 £6.3
GH (general health) 50.6+2.9 55.96 +£2.39 47.26 £2.07 50.09 +£2.03
V (viability) 522+3.4 63.5+2.1% 51.4+2.7 53.6+£3.6
SF (social functioning) 64.0 £4.08 88.52 +3.19* 61.29 +3.16 65.66 £3.2
ES (emotional state) 49.5+2.75 67.4 = 4.44% 4737+2.6 51.18+2.84
MH (mental health) 43.0+3.54 48.4+3.37 41.91+£2.29 44.41+£2.24

Note: * — significant differences in indicators initially and after 3 months, p<0.05.
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and inflammation chronicity. Also, according to
many authors, prolonging the course of anti-inflam-
matory therapy or repeated courses increase the prob-
ability of adverse side effects provoked by NSAIDs
[15; 12; 13].

Therefore, the analysis of own data and their com-
parison with other studies shows that the use of the
PT complex (kinesiotaping, PRP-therapy, and thera-
peutic exercises) significantly improves HRQoL in
patients with vertebrogenic CCA by reducing pain,
restoring spinal mobility, expanding the range of
motion, and an active lifestyle, correlating with data
of other researchers [2; 5; 6; 7; 8; 14; 18]. However,
there are no studies in the available literature that
are completely analogous to our research, which
confirms its scientific novelty.

Conclusions

1. Physical therapy methods using kinesiotap-
ing, PRP-therapy and exercise therapy can sta-

bly and in the long term reduce the manifestation
of pain in CCA against the background of CSI
and OC.

2. The application of the developed PT complex
significantly and long-term improves HRQoL in
patients with vertebrogenic CCA by reducing pain,
restoring spinal mobility, expanding the range of
motion, and an active lifestyle. This may increase the
efficacy and safety of treatment.

3. The study showed that during the PT onset it
is expedient to additionally prescribe a short-term
course of anti-inflammatory medication therapy in
order to reduce the pain syndrome.

4. The improvement in the condition of the exam-
ined patients under the influence of the developed
PT complex proves the prospects of applying these
methods in practice and further research of their
effectiveness in OC and manifestations of dysplastic
changes in the connective tissue.
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