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T.V. Stepaniuk, S.V. Shevchuk

Vinnytsia National Pirogov Memorial Medical University, Vinnytsia, Ukraine

Serum levels of soluble endoglin
in patients with systemic lupus erythematosus:
association with disease activity
and neuropsychiatric manifestations

Abstract. Background. Nervous system involvement in systemic lupus erythematosus (SLE) is frequent and
diverse. The causes and mechanisms underlying these manifestations remain poorly understood. Recently, the
biomolecule endoglin, which is associated with certain neurological and autoimmune diseases, has garnered the
attention of researchers; however, its role in the pathogenesis of neuropsychiatric systemic lupus erythematosus
(NPSLE) remains unclear. The purpose was to investigate the serum level of soluble endoglin in patients with SLE, to
evaluate its association with demographic parameters and inflammatory activity, and to determine its diagnostic
value as a potential marker of NPSLE. Materials and methods. A total of 96 patients with SLE aged between 19
and 55 years were examined. The level of soluble endoglin in the blood serum was determined using an enzyme-
linked immunosorbent assay. Results. In patients with SLE, the level of endoglin was significantly higher by 90.4 %
(p < 0.001) compared to the control group. The increase in soluble endoglin concentration was associated with
longer disease duration and higher disease activity, as measured by the SLEDAI-1 index. It was not related to sex
factors, patient age, or glucocorticoid use. As the level of soluble endoglin increased, the proportion of patients
with nervous system involvement also rose. Analysis of mental health indices in patients with SLE, depending on
the quartile distribution of endoglin levels, showed that nearly all assessed mental health parameters significantly
worsened from the 1% to the 4™ quartile. In the Q, group, the proportion of patients with confirmed anxiety
disorders, depressive disorders, and cognitive dysfunction was statistically significantly higher by 2.4, 5.52, and
2.74 times, respectively (p < 0.05), compared to the Q, group. A high frequency of memory and sleep disturbances
was observed in all quartile groups, without statistically significant intergroup differences. Conclusion. The serum
level of soluble endoglin in patients with SLE was 90.4 % higher than in healthy individuals. Elevated serum levels
of soluble endoglin were associated with worsening mental health indices, specifically a significant increase in the
proportion of individuals with pronounced anxiety, depressive and cognitive disorders, and insomnia.
Keywords: systemic lupus erythematosus; neuropsychiatric disorders; depression; anxiety; cognitive disorders;
endoglin

Introduction

Nervous system disorders in patients with systemic lupus
erythematosus (SLE) are quite frequent and diverse. Ac-
cording to various authors, the prevalence of neuropsychi-
atric SLE (NPSLE) ranges from 12 to 95 %. It manifests
itself from banal headaches and cognitive impairment to
such rare manifestations of the disease as Guillain-Barre
syndrome, a life-threatening autonomic dysfunction [I,
2]. The Association of NPSLE with higher morbidity and
mortality has been described in numerous studies [3]. The
causes and mechanisms of these lesions are diverse. They
are most commonly attributed to the high activity of the di-

sease, the index of damage to internal organs, consistently
high titres of autoantibodies (antiphospholipid antibodies,
anti-ribosomal, anti-Sm, etc.), and a history of neurologi-
cal manifestations [4, 5]. However, despite numerous stu-
dies, the pathogenesis of NSSLE is still poorly understood
[2, 4]. Recently, the endoglin biomolecule (ENG), which
is associated with the pathogenesis of certain neurological
[6, 7] and autoimmune diseases, has attracted the attention
of scientists. Endoglin (ENG, also known as CD105) is a
cell surface glycoprotein that is widely distributed in various
cells and tissues throughout the human body. As reported,
ENG induces activation and proliferation of endothelial
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cells, and its expression is correlated with the degree of ad-
verse disease. Prior studies have revealed the significant up-
regulation of circulating soluble ENG in patients with vari-
ous cancers, atherosclerosis, and SLE. In addition, ENG is
expressed in tumour cells, endothelial cells, and immune
cells in the kidney. The study published in 2025 investigated
the role of endoglin in podocyte injury and apoptosis during
the development of lupus nephritis, as well as the associated
molecular mechanisms [8]. In adults, ENG is mainly ex-
pressed by active endothelial cells [9], especially in hypoxia
[10], as well as syncytiotrophoblasts [11], macrophages [12],
bone marrow stromal cells [13], vascular smooth muscle
cells [14]. Today, we know about two isoforms of endoglin:
L-endoglin is a predominantly expressed isoform [15] found
in large quantities in the human liver [16], and sol-endog-
lin (a circulating form of endoglin) is induced in senescent
endothelial cells [17]. Studies conducted on rodents have
shown that sol-endoglin acts as an anti-angiogenic agent
opposite to L-endoglin [18].

Hypoxia is another well-known phenomenon that en-
hances endoglin expression in the endothelium, a mecha-
nism that protects endothelial cells from apoptosis and sup-
ports angiogenesis [19]. The opposite effect was observed
in the presence of tumor necrosis factor oo (TNFo), which
reduces endoglin expression in the endothelium [20]. An
increase in blood sol-endoglin occurs during various patho-
physiological processes, such as endothelial damage, mi-
gration, angiogenesis, and inflammation [21]. The level of
sol-endoglin in the blood increases in pregnant women with
preeclampsia [22], depressive disorders [6].

The clinical relevance of soluble endoglin levels in SLE
has been explored in a limited number of studies. Find-
ings from one such investigation demonstrated that endo-
glin levels in patients with SLE were comparable to those
in healthy controls; however, a significant association was
observed between elevated endoglin levels and the presence
of antiphospholipid syndrome. These results point to a po-
tential pathogenic role of soluble endoglin in the context of
SLE [23]. The question of whether sol-endoglin levels can
reflect the state of mental health in patients with SLE and
serve as an early marker of neuropsychiatric damage re-
mains unclear. The relationship of sol-endoglin with other
comorbid conditions, as well as how the activity of this pep-
tide changes under conditions of an active inflammatory
process, has also not been studied.

Our study purposed to investigate the level of sol-endo-
glin in the blood serum of patients with SLE, to assess its
relationship with demographic parameters, the activity of
the inflammatory process, and to establish its diagnostic sig-
nificance as a possible marker of NPSLE.

Materials and methods
Population

A total of 96 patients with SLE, aged 19 to 55 years, who
were treated in the Rheumatology Department of the Re-
search Institute for Rehabilitation of People with Disabili-
ties at the Vinnytsia National Pirogov Memorial Medical
University, were examined and informed about the purpose
of the study.

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

The diagnosis of SLE was established based on the
EULAR/ACR 2019 criteria [24]. SLE activity was evalu-
ated using the SLEDALI index [25]. Organ damage was de-
termined using the Systemic Lupus International Collabo-
rating Clinics/American College of Rheumatology Damage
Index (SLICC/ACR DI) [26]. Antiphospholipid syndrome
(APS) was diagnosed based on the 2006 International clas-
sification criteria [27]. Laboratory assessment of antiphos-
pholipid antibodies (APL antibodies) included the determi-
nation of IgG class anticardiolipin antibodies (aCL) using
an enzyme-linked immunosorbent assay (ELISA).

Among the examined patients with SLE, there were 7
(7.3 %) men and 89 (92.7 %) women; the average dura-
tion of the disease was 6.2 = 0.4 years, the average age was
37.5 £ 0.9 years, and there was no difference between men
and women. The control group consists of 20 practically
healthy individuals, with a mean age of 39.00 £ 1.09 years,
representative of the population by age and gender.

Methods

The following methods were used to assess the neuro-
logical condition of patients: the Zung Depression Self-As-
sessment Scale [28], the Spielberger Anxiety Scale [29], the
Montreal Cognitive Assessment (MoCA) [30], and visual
and auditory memory tests. Each patient was examined by
a neurologist and psychiatrist.

The serum endoglin content was determined by the
ELISA enzyme immunoassay using the Human ENG (En-
doglin) ELISA Kit (Fine Biotech, Wuhan, China, Batch
No. H0071G091) according to the manufacturer’s instruc-
tions. Sensitivity of the method (minimum ENG concen-
tration) was < 0.094 ng/ml, and the coefficient of variation
was < 10 %. Concentrations of standard solutions for con-
structing a calibration curve — 0.0, 0.156, 0.312, 0.625, 1.25,
2.5, 5.5, 10 ng/mL. Detection was performed on a Stat Fax
303+ analyzer (USA) at a wavelength of 450 nm (differential
filter — 630 nm). The content of pro-inflammatory cyto-
kines — TNFa, interleukin 1-beta (IL-1f) in blood plasma
was determined by enzyme-linked immunosorbent assays
using standard kits from Calbiotech (Germany) and Dia-
clone (France).

Statistical analysis of the obtained results was carried out
using the generally accepted methods of variational statis-
tics, as implemented in the statistical software package Mi-
crosoft Office Excel 2007, to determine the arithmetic mean,
quadratic deviation, and the average error of the arithmetic
mean. The reliability of the results was estimated using the
Student’s t-test (discrepancies at p < 0.05 were considered
statistically significant) and the Fisher criterion.

Ethic approval

The study complied with the basic bioethical norms of
the Helsinki Declaration (1989), the Council of Europe
Convention on Human Rights and Biomedicine (1977), the
International Code of Medical Ethics (1983), the relevant
provisions of the World Health Organisation and the laws
of Ukraine. This study involves human participants and was
approved by the Ethics Committee at the Research Institute
for the Rehabilitation of People with Disabilities in Vinny-
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tsia, Ukraine, on May 11, 2021. Participants gave informed
consent to participate in the study before taking part.

Results

When studying the clinical and diagnostic value of sol-
endoglin in patients with SLE, it was found that in the con-
trol group, endoglin levels ranged from 1.14—2.56 ng/ml
(95% CI) with a median of 1.86 ng/ml and IQR [1.44;
2.15] ng/ml. At the same time, in patients with SLE, endo-
glin levels ranged from 1.58—6.53 (95% CI) with a median
of 3.28 ng/ml and IQR [2.55; 4.24] ng/ml, respectively.
On average, the level of endoglin in patients with SLE was
90.4 % higher (P < 0.001) compared to the control group.

Analysis of endoglin levels in SLE patients did not reveal
statistically significant intragroup differences in gender or
age. However, compared to the control group, the increase
in endoglin levels was greater in men with SLE (123 %,
p <0.001), and lower in women with SLE (85 %, p < 0.001),
respectively. Additionally, patients over 45 years of age had
slightly higher endoglin levels than those under 45 years of
age, as indicated by increases of 116 and 82.8 % (p < 0.001)
relative to the control, respectively.

At the next stage, serum endoglin levels were ranked,
according to which the general group of SLE patients was
divided into four subgroups: 1* quartile (Q,) included 24 in-
dividuals with endoglin levels of < 2.55 ng/ml; 2™ quartile

(Q,) —25subjectswithendoglinlevels of 2.55—3.28 ng/ml; 3™
quartile (Q,) — 23 people with an index of 3.29—4.24 ng/ml;
4™ quartile (Q,) — 24 patients with an index > 4.24 ng/ml.
Table 1 presents the clinical and demographic parameters
of patient groups categorized by the quartile distribution of
serum endoglin levels.

Analysis of the gender distribution revealed no statis-
tically significant differences in the proportion of male
and female patients between the Q, Q,, Q, and Q, groups
(p > 0.05). The quartile distribution showed a weak upward
trend in the average age of patients and the proportion of
people over 45 years of age from the 1% to the 4™ quartile, but
intergroup differences did not reach the probability limit.

It was found that from the 1% to the 4™ quartile there was
a tendency to increase the average duration of the disease: in
the Q, group (with endoglin levels above 4.24 ng/ml), this in-
dex was statistically significantly higher (by 59.6 %, p < 0.05)
than in the Q, group (with endoglin levels below 2.55 ng/ml).
Additionally, in the Q, and Q, groups, the average dura-
tion of DMARD (disease-modifying anti-rheumatic drugs)
therapy was statistically significantly higher than in the Q,
(by 44.2 and 43.5 %, p < 0.05) and Q, groups (by 39.6 and
38.9 %, p < 0.05), respectively. Analysis of the frequency of
glucocorticoids and the average daily dose (prednisolone) in
patients with SLE did not reveal statistically significant in-
tergroup differences depending on endoglin levels.

Table 1. Clinical and demographic parameters depending on the quartile distribution of serum endoglin levels in patients with SLE

Distribution of patients by endoglin level (ng/ml)
Indices/Groups <2.55 2.55-3.28 3.29-4.24 >4.24
Q, Q, Q, Q,

Women " o) 24 (100) 23 (92) 20 (87) 22 (92)
Men 0(0.0) 2(8) 3(13) 2(8)
Age, years Mz+o 36.30 + 8.63 35.70 + 8.87 39.10 £ 8.27 38.8+10.2
Ség‘r’:”b” of patients aged > 45 n (%) 4(16.7) 4 (16) 6 (26.1) 7 (29.2)
Duration of the disease, years Mao 3.42+1.95 4.00 + 3.64 4.96 +2.79 5.46 + 3.60*
Duration of DMARD therapy, years 2.71+£1.30 2.80+1.32 3.91 £ 2.02* 3.89 + 1.70*
Application of glucocorticoids n (%) 17 (70.8) 20 (80) 20 (87) 19 (79.2)
8}?2{1rﬂgzleog‘;i";fgcorﬁ""ids Mzo 9.17 + 4.29 12.40 + 8.38 10.80 + 4.67 12.50 + 7.50

Notes (here and in Tables 2, 4): *— p < 0.05, compared to Q ;* — p < 0.05, compared to Q,.

Table 2. Indices of disease activity depending on the quartile distribution of endoglin levels in the blood serum of patients with SLE

Distribution of patients by endoglin level (ng/ml)
Indices/Groups <2.55 2.55-3.28 3.29-4.24 >4.24
Q, Q, Q, Q,

ESR, mm/h 21.8+11.1 246 +14.9 23.4+10.0 23.1+13.5
CRP, mg/l 10.00 + 5.78 11.50 + 9.15 9.13 +4.38 10.00 + 4.57
TNFo, pg/ml 96.2 +41.2 146.9 + 96.3* 123.6 + 45.5" 131.30 + 7.11*
IL-1B, pg/ml Mz+o 18.80 + 6.08 23.70 + 8.63" 22.40 + 5.93" 24.3+10.8*
DI-1, points 5.75 + 0.90 5.92 +1.26 6.35 +1.07* 6.59 + 1.37*
SLAM-1, points 6.50 + 1.82 6.32 + 2.06 7.26 + 2.65 8.24 + 2.88**
SLEDAI-1, points 13.90 + 6.24 16.80 + 7.43 17.20 +7.45 18.70 + 8.17*
SLEDAI-1 > 10 points n (%) 16 (66.7) 19 (76) 19 (82.6) 20 (83.3)
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Analysis of disease activity indices concerning the level of
endoglin in the blood serum of patients with SLE (Table 2)
revealed no significant differences in ESR and C-reactive
protein (CRP) levels. At the same time, there was a sta-
tistically significant increase in pro-inflammatory cyto-
kine levels from the 1* to the 4™ quartile: in Q,, Q, and Q,
groups, TNFao levels were higher by 52.7, 28.4 and 36.4 %
(p <0.05), and IL-1 B by 26.0, 19.1 and 29.3 % (p < 0.05)
compared to Q, group.

Analysis of integral clinical and laboratory parameters of
SLE activity revealed that an increase in disease severity was
associated with a rise in the level of endoglin in the blood
serum. So, in Q, group the DI-1, SLAM-1, and SLEDAI-1
indices were significantly higher (by 14.6, 26.8, and 34.5 %,
p <0.05) than in the Q, group. In addition, in the Q4 group,
the largest proportion of patients with high disease activity
and an SLEDAI-1 index > 10 points were found. Conse-
quently, in microwave, an increase in serum endoglin levels
was associated with an increase in the activity of the inflam-
matory process.

Correlation analysis confirmed the above patterns: in pa-
tients with SLE, statistically significant direct relationships
were found between serum endoglin levels and pro-inflam-
matory cytokine levels, SLAM-1 and SLEDAI-1 indices.

At the next stage, the frequency of comorbid conditions
in patients with SLE was analysed depending on the level of
endoglin (Table 3). It was found that among patients with
endoglin levels above 2.55 ng/ml, individuals with probable
(non-critical) APS are more common: the proportion of
such patients in Q,, Q, and Q, groups was 7.62, 6.21, and
8.93 times higher (p < 0.05) than in Q, group. Moreover, in
almost all patients with verified APS, endoglin levels were
higher than 4.24 ng/mL and their proportion in Q, group it
reached 50 %. At the same time, in Q, and Q, groups there
were no patients with APS at all. Among patients with endo-
glin levels > 4.24 ng/ml, the proportion of individuals with
heart, vascular, lung, and kidney damage was slightly higher
than among individuals with endoglin levels < 2.55 ng/ml,
but these differences did not reach the limit of reliability.
At the same time, from the 1% to the 4" quartile, there was

a clear increase in the proportion of patients with nervous
system damage. Among patients with endoglin levels above
3.29 ng/ml (Q,and Q,) the proportion of individuals with
peripheral nervous system damage exceeded 50 % and was
2.99—3.38 times higher (p < 0.05) than among patients with
endoglin levels less than 2.55 ng/ml. Additionally, in Q,, Q,,
and Q, groups, the proportions of patients with CNS da-
mage were 2.32, 2.98, and 3.28 times higher compared to
the Q, group (p < 0.05-0.001, respectively). Meanwhile, in
Q, and Q, groups, patients with CVD (central venous di-
sease) predominated.

Analysis of mental health indices of patients with SLE
depending on the quartile distribution of endoglin levels re-
vealed the following patterns (Table 4): almost all the studied
indices of mental health of patients significantly worsened
from the 1* to the 4" quartile. So, in Q, group the proportion
of patients with verified anxiety (on the Spielberg-Hanin
scale), depressive disorders (on the Zung scale), and cogni-
tive dysfunction was statistically significantly higher by 2.4,
5.52, and 2.74 times (p < 0.05) than in Q, group.

It should be noted that all quartile groups had a high in-
cidence of memory and sleep disorders (without statistically
significant intergroup differences). At the same time, in
patients in Q,and Q, groups there were significantly higher
rates of insomnia (28.1 and 30.2 %, p < 0.05) than in the Q,
group. Thus, an increase in serum endoglin levels was as-
sociated with a deterioration in the mental health indices of
patients with SLE.

Analysis of endoglin levels in SLE patients, depending
on the presence of APS, revealed more pronounced inter-
group differences (Fig. 1). It was found that in patients with
SLE without APS, the endoglin level was 2.94 & 0.93 ng/ml,
which was 57.2 % higher (p < 0.001) compared to the con-
trol. In patients with probable (non-critical) APS, endoglin
levels were 3.58 = 0.91 ng/ml, which was 91.4 % (p < 0.001)
higher than in the control group and 21.8 % (p < 0.05) higher
than in the “SLE without APS” group. In patients with SLE
with confirmed APS, endoglin levels were 6.19 & 1.24 ng/ml,
which exceeded the values in the “SLE without APS” and
“SLE with probable APS” groups by 110 % (p < 0.001) and

Table 3. Frequency of comorbid conditions depending on the quartile distribution
of serum endoglin levels in patients with SLE, n (%)

Distribution of patients by endoglin level (ng/ml)
Indices/Groups <2.55 2.55-3.28 3.29-4.24 >4.24
Q, Q, Q, Q,

APS (probable) 1(4.2) 8 (32)* 6 (26.1)* 9 (37.5)**
APS 0 (0) 0 (0) 1(4.3) 12 (50)**#
Heart damage 3(12.5) 6 (24) 8 (34.8) 7 (29.2)
Vascular damage 17 (70.8) 15 (60) 17 (73.9) 19 (79.2)
Lung damage 4(16.7) 4 (16) 9 (39.1) 7 (29.2)
Kidney damage 2(8.3) 6 (24) 3(13) 2(8.3)
Damage to the peripheral nervous system 4 (16.7) 6 (24) 13 (56.5)*** 12 (50.0)**
Central nervous system damage 7 (29.2) 17 (68)* 20 (87)** 23 (95.8)***#
Including CVD 0 (0.0) 4 (16)* 12 (52.2)** 19 (79.2)***

Notes: *— p < 0.05, ** —p < 0.01, *** — p < 0.001, compared to Q ;* — p < 0.05, compared to Q,; * — p < 0.05, compared to Q.
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72.9 % (p < 0.001), respectively. Thus, SLE patients with
clinically and laboratory-confirmed APS had the highest se-
rum endoglin levels.

Discussion

Thus, summarising the above results, it can be stated
that in patients with SLE, the endoglin level is significantly
higher by 90.4 % (p < 0.001) compared to the control group.
Similar studies have not been conducted in patients with
SLE, but high levels of sol-endoglin have been found in pa-
tients with juvenile dermatomyositis and severe vasculopa-
thy [31]. Patients with rheumatoid arthritis have been shown
to have higher levels of sol-endoglin than controls [32].

Our analysis of sol-endoglin levels in the serum of patients
with SLE depending on the course of the disease showed
that the increase in the concentration of the studied protein
is associated with an increase in the duration of the disease
(p < 0.05), and is not related to gender factors, patient age
and the use of GC therapy. As for the literature data, it is
known that in healthy young adults, endoglin levels are lower
(by 30 %) than in healthy elderly people, and (by 71 %) lower
than in patients with Alzheimer’s disease [33].

The study found that an increase in serum endoglin le-
vels accompanied the increase in disease severity. In particu-
lar, in the group with an endoglin level > 4.24 ng/ml, the
DI-1, SLAM-1 and SLEDAI-1 indices were significantly
higher (by 14.6, 26.8 and 34.5 %, p < 0.05) than in the group
with an endoglin level < 2.55 ng/ml. In addition, the group
with the highest level of this protein had the largest propor-
tion of patients with high disease activity according to the
SLEDAI-1 index > 10 points, and also had the highest con-
centration of TNFoand IL-1.

Another factor that obviously activates endoglin expres-
sion is phospholipid antibodies. In particular, in patients
with SLE with antiphospholipid syndrome (APS), the
level of endoglin was 2.1 times higher than in patients with
SLE without APS, and 3.3 times higher than in the control
group. As for the literature data, some studies have shown
that in patients with SLE with secondary APS, higher levels
of sol-endoglin in the blood serum are recorded, which are
associated with the presence of anticardiolipin antibodies
and antibodies to -glycoprotein 1 [23].

Endoglin levels were not associated with damage to the
heart, blood vessels, lungs and kidneys, but were associated
with damage to the nervous system. Among patients with
endoglin levels higher than 3.29 ng/ml (Q, and Q,), the pro-
portion of people with peripheral nervous system damage ex-
ceeded 50 % and was 2.99—3.38 times higher (p < 0.05) than
among patients with endoglin levels lower than 2.55 ng/ml.
Also, in groups Q,, Q, and Q,, the proportion of patients
with CNS damage was 2.32, 2.98 and 3.28 times higher
compared to group Q, (p < 0.05-0.001, respectively), with
patients with CVD prevailing in groups Q, and Q,. Similar
patterns were found with mental health indices of patients
with SLE. In the group with endoglin levels > 4.24 ng/ml,
the proportion of patients with anxiety and depressive dis-
orders, as well as cognitive dysfunction, was 2.4, 5.52 and
2.74 times (p < 0.05) higher than in the group with endoglin
levels < 2.55 ng/ml.

As for the literature data, it has been reported that ele-
vated endoglin levels have been reported are a marker of
the increase in endothelial dysfunction in individuals with
diabetic vasculopathy and nephropathy [34]. In men with
diabetes mellitus, the development of erectile dysfunction
was accompanied by an increase in serum endoglin levels
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Figure 1. Serum endoglin levels (ng/ml) in patients with SLE
depending on the presence of APS

Notes: * — p < 0.001, compared to the control; * — p < 0.05,
compared to the “SLE without APS” group; S — p < 0.05,
compared to the “SLE + probable APS” group.

Table 4. Indices of mental health status depending on the quartile distribution of serum endoglin levels in patients with SLE

Distribution of patients by endoglin level (ng/ml)
Indices/Groups <255 2.55-3.28 3.29-4.24 >4.24
Q, Q, Q, Q,

Memory disorders n (%) 11 (45.8) 20 (80) 16 (69.6) 12 (50)
Spielberg-Hanin scale, points M=o 38.6 +10.9 43.10 +9.26 43.70 + 7.40 43.50 +6.19*
Anxiety n (% 5 (20.8) 11 (44) 13 (56.5)* 12 (50)*
Zung Depression Scale, scores M=o 46.30 + 5.31 52.20 + 9.53* 49.80 + 6.41* 52.10 + 9.59*
Frequency of depression n (% 2(8.3) 9 (36)* 8 (34.8)* 11 (45.8)**
Cognitive function, scores Mz+o 26.80 +2.28 24.60 + 3.55* 24.80 + 3.38* 24.20 = 4.00*
Frequency of cognitive disorders | n (% 4(16.7) 15 (60)** 12 (52.2)* 11 (45.8)*
Insomnia M=o 13.90 £ 6.10 17.80 + 6.41% 17.80 + 4.66* 18.10 £ 5.31*
Frequency of insomnia n (% 15 (62.5) 21 (84) 18 (78.3) 19 (79.2)
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[35]. Endoglin expression is enhanced in renal interstitial
fibrosis and plays a role in the progression of chronic kid-
ney disease (CKD) [36]. A negative correlation was found
between endoglin expression in cells and the development
of lipid-mediated coronary sclerosis in patients with familial
hypercholesterolemia [37]. Patients with arterial hyperten-
sion showed higher endoglin levels than normotensive pa-
tients [38].

It has been experimentally proven that endoglin plays an
essential role in regulating neovascularization of the ische-
mic brain and ensuring the survival of neurons [39], and hy-
poxia is the primary stimulus for endoglin expression in brain
endothelial cells [10]. According to A. Haarmann (2023)
high sol-endoglin is a biomarker of severe ischemic-reper-
fusion brain damage after occlusion of large cerebral vessels
in stroke patients [40]. According to other data, patients with
cerebral vasospasm, cerebral infarction, and cerebral ische-
mia experienced a decrease in serum sol-endoglin levels after
spontaneous subarachnoid haemorrhage [41].

The study found that increased serum endoglin levels
were associated with poorer mental health indices in pa-
tients with SLE. Thus, in the group with endoglin levels
> 4.24 ng/ml, the proportion of patients with verifiable
anxiety (according to the Spielberger-Hanin scale), depres-
sive disorders (according to the Zung scale) and cognitive
dysfunction was statistically significantly higher by 2.4, 5.52
and 2.74 times (p < 0.05) than in the group with endoglin
levels < 2.55 ng/ml. In the latter group, insomnia rates were
significantly better by 28.1 and 30.2 %, p < 0.05, than in the
group with high and very high serum endoglin levels.

Serum endoglin levels are one of the important biomar-
kers for the differential diagnosis of depressive and bipolar
disorders [7]. According to a large longitudinal study of 332
patients with depression, endoglin levels were important and
the most promising markers when evaluating antidepressant
treatment [6].

Thus, the obtained data showed that excessive concen-
tration of endoglin is a circulating marker of damage to the
peripheral and central nervous system, since it is closely as-
sociated with cerebrovascular manifestations of the disease,
damage to the psycho-emotional sphere (Spielberg-Hanin
anxiety scale, depressive disorders on the Zung scale, cog-
nitive dysfunction and insomnia). Endoglin levels are sig-
nificantly elevated in patients with an active inflammatory
process (characterized by high levels of TNFa and IL-1),
in patients with APS, and are largely independent of age,
gender, and GC use. In our opinion, the study of endoglin
concentration should become a mandatory element of labo-
ratory examination of such a contingent of patients, espe-
cially with psycho-emotional disorders.

Study limitations. Despite the obtained results, this study
has several limitations. The sample of patients with systemic
lupus erythematosus (SLE) was relatively small and recrui-
ted from a single medical centre, which may limit the ge-
neralizability of the findings to the broader SLE population.
The study design does not fully allow for the establishment
of causal relationships between serum soluble endoglin le-
vels and disease course or neuropsychiatric manifestations.
The potential influence of immunosuppressive therapy on

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

serum biomarker levels and neuropsychiatric symptoms
should also be taken into account. Further studies invol-
ving larger cohorts, multifactorial analysis, and longitudi-
nal observation could provide a deeper understanding of the
pathophysiological role of soluble endoglin in the context
of SLE.

Conclusion

The level of endoglin in the blood serum of patients with
SLE is 90.4 % higher than in the control group. Endoglin
levels are not associated with age and gender factors, GC
use, but are associated with severe disease (DI), the pre-
sence of APS, and the activity of the inflammatory process
(SLAM-1 and SLEDAI-1, TNFa, IL-1). With an increase
in serum endoglin levels, the proportion of patients with
damage to both the central and peripheral nervous systems
significantly increases. Thus, at endoglin levels < 2.55 ng/ml,
the proportion of individuals with central/peripheral NS le-
sions was 29.2 and 16.7 %, respectively, while at endoglin
levels > 4.24 ng/ml, 95.8 and 50 %, respectively. High levels
of the biomarker studied significantly correlated with poorer
indices of mental health: an increase in the proportion of
people with severe anxiety, depression, and cognitive disor-
ders, as well as insomnia.
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BinHUybKul HayioHaneHuli MeduyHuli yHieepcumem im. M.I. Mupozoea, m. Binnuys, YkpaiHa

PiBHi po3unHHOro engorniHy B cupoBarii KpOBi XBOPMX Ha CUCTEMHMIA YePBOHUI
BOBYaK: 3B'A30K i3 nepe6irom saxBoploBaHHA Ta HENPONCUXIYHUMMN NPOABaMMN

Pesiome. Axmyaavnicms. YpaxeHHS HepBOBOi CHCTEMM IpU
cucTeMHOMY 4yepBoHOMY BoBuaky (CUB) € wactumu Ta pizHO-
MaHiTHUMM. [IpyuvHU i MexaHi3Mu, 110 JieXaTb B OCHOBI LIMX
MPOSIBIB, 3aTMIIAIOTHCS MaJIoOBUBYUeHUMU. OCTaHHIM 4acoM yBa-
Ty IOCJiIHUKIB TIpUBepTAaE€ 0iOMOJIEKYIa €HIONIIH, SKa acoIlilo-
€TbCSI 3 OKPEMUMHU HEBPOJIOTIYHUMM i aBTOIMYHHUMM 3aXBOPIO-
BaHHSIMU, OJHAK 11 pOJIb Y TTaTOTeHE31 HEMPOIICUXiaTPUIHOTO CUC-
TeMHOro yepBoHoro BoBuaka (HITCYB) 3anuiaeTscsi HeBUBYE-
Howo. Mema: nociniauTi piBeHb PO3YMHHOIO €HIOMIIHY B CHPO-
Barili KpoBi nainieHTiB i3 CUB, oniHuTH f10T0 3B’S30K i3 IeMorpa-
(iuHMMM TTOKa3HMKAMU Ta 3aMaJbHOI0 AKTUBHICTIO Ta BU3HAYM -
TH AiarHOCTUYHY LiHHICTh SIK MOTeHUiliHoro Mmapkepa HITCYB.
Mamepiaau ma memoou. O6crexerno 96 mauienris i3 CUB Bi-
koM 19—55 poxkiB. PiBeHb pO3UMHHOTO €HIOTJiHY B CHUPOBATII
KPOBIi JOCIIIKYBaJIN 3a JOMIOMOIOI0 iMyHO(EPMEHTHOIO aHaIi3Yy.
Pe3yavmamu. B oci6 i3 CUB ymict eHnoriHy 6yB BipoTimHO BuU-
mwuM — Ha 90,4 % (p < 0,001) mOpiBHSIHO 3 KOHTPOJIBHOIO IPy-
Mot. 3poCcTaHHSI KOHIEHTpPALlil pO3YMHHOIO SHAOLJIIHY acOllilo-
BaJIOCST 3 OLTBIIT TPUBAIUM TIepeOiroM 3aXBOPIOBAHHSI Ta BUIIIOIO
akTUBHICTIO 3a iHgekcom SLEDAI-1, ane He 3anexaio Bim cra-

Ti, BIKY MAalliEHTIB UM 3aCTOCYBaHHS IJIIOKOKOPTUKOIMIB. I3 min-
BUILEHHSM PiBHSI PO3UMHHOTO €HIOTJIiHY TaKOX 3pOocTajia 4acT-
Ka XBOpHUX 3 YpaxK€HHSIM HEPBOBOI CUCTEMM. AHaJIi3 MMOKAa3HMKIB
TMCUXiYHOTO 310poB’sl B 0oci6 i3 CUB 3ayexxHo Bil KBapTUIbHO-
rO PO3MOIiTY PiBHIB €HAOIIiHY IMOKa3aB, 110 Maiixke BCi OLIHIO-
BaHi MapamMeTpu MCUXiYHOIO CTaHy BipOTiAHO IOTipIIyBaIuCh Bill
1-ro 1o 4-ro xBapTuis. Y rpyni Q, yacTka mauieHTiB i3 miarsep-
JOKEHUMM TPUBOKHUMU PO3JIagaMu, IeMpPeci€lo Ta KOTHITUBHU-
MM TTOPYILIEHHSIMU OyJia CTATUCTUYHO 3Havylile Oibiiow — y 2,4;
5,521 2,72 pasa sianosiaHo (p < 0,05) nopiBHAHO 3 rpyno Q.
Bucoka yacTora nmopyiieHb IaMm’sTi Ta CHy CITOCTepiraiach B ycix
KBapTWJIbHUX IpyIax 6e3 BiporiTHUX MiXKTPYITOBUX BiIMiHHOCTEIA.
Bucnosku. PiseHb po34MHHOTO €HIOTJIIHY B CUPOBATIIi KPOBi Ia-
wienTiB i3 CUB 6yB Ha 90,4 % BULIMM, HIX y 310poBUX oci6. Mo-
ro 301JIbLLIEHHSI aCOLiIOBAJIOCS 3 MOTIPIIEHHSIM IMOKa3HUKIB MCU-
XiYHOTO 3I0POB’Sl — 3i 3pOCTAHHSIM YACTOTU BUPAXKEHUX TPUBOX -
HUX, ICTIPECUBHMX i KOTHITUBHUX PO3JIAIiB, O€3COHHSI.

Ki1i04oBi cJji0oBa: cucteMHuil yepBoHUit BOBUAK; Heilporncuxia-
TPUYHI pO3JIaan; AETIPECisl; TPUBOXKHICTb; KOTHITUBHI MOPYILEH-
HS; €HIOTIH
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A comparison of spinal curvatures
and posture between active kayakers
and physically active non-kayakers

Abstract. Background. Kayaking is a sport that places repetitive demands on the spinal column and upper body
musculature to propel the body and kayak forward. There is significant potential for curvature changes attributed
to sustained periods of the kayaking posture as well as the effect of ageing on spinal curvatures. Therefore, the
study purposed to investigate the association between kayaking and spinal curvature anomalies (cervical lordosis,
thoracic kyphosis, and lumbar lordosis) in males aged 40 to 60 years. Materials and methods. Fifty-two male
participants were included in this study, with two groups — those participating in kayaking (K) and those that do
not participate in kayaking (Non-kayaking, NK) — comprising 26 participants in each group, respectively. Full-body
photographs were taken and analysed using PosturePro™. Spinal curvatures were measured using a Flexicurve ruler,
and angles were calculated using BiomechFlex software. Results. There was no significant difference in mean spinal
angles between the groups. T-Flex and T-Cobb angles showed trends toward differences between the groups,
with the K group having larger values than the NK group. There were statistically significant positive correlations
between activity years and T-angles (T-Flex: p = 0.015 and T-Cobb: p = 0.014) in the K group. Also, a moderate
negative correlation between activity years and L-angles (L-Flex: p = 0.03 and L-Cobb: p = 0.02) was noted in the
K group. Conclusion. Spinal alignment changes can be affected through exposure to specific postural states.
Kayaking has a specific postural pattern, and although not all results were of significant value, an altered spinal
curvature associated with kayaking was found.

Keywords: kayaking; spinal curvature; posture; physical activity

Introduction

The spine is a key element of human anatomy and is a
significant structural foundation for posture and locomo-
tion [1]. Spinal curves appear as one grows and are well
established when walking and standing are achieved [2].
Viewed from the sagittal plane, spinal curvatures with an
anterior concavity are named kyphosis, and curvatures
with a posterior concavity are referred to as lordosis [2].
Therefore, according to anatomical segmentation, spinal
curvatures are divided into cervical lordosis (C,-C.), tho-
racic kyphosis (T,-T,), and lumbar lordosis (L,-L,) [2, 3].
Spinal curvatures undergo progressive change throughout
one’s lifespan, as general trends indicate a deterioration of
sagittal spinal alignment and posture as age increases past
the fourth to fifth decade of life [4]. The spinal column is
designed to assume a wide range of positions in response
to different stimuli, therefore being adaptable and dynamic
by design [5]. Changes in spinal curvature associated with
increased age include increases in cervical lordosis and tho-
racic kyphosis, as well as decreased lumbar lordosis [6—10].

Posture is described as the proper alignment of body seg-
ments to gravity [11]. Regular exercise and sporting activity
positively affect body posture according to the exercise-spe-
cific features [12]. However, chronic poor postures because
of bad habits or repeated postural positions can lead to vari-
ous detrimental effects on muscles, increase load and strain
on passive structures, and ultimately increase the risk of
hyperkyphosis [13].

Each sporting discipline is unique in its specific pos-
tural and movement patterns, and repeated exposure to
these postures may induce specific modifications in spinal
curvatures when training for long periods [14]. Therefore,
the long-term effects of repetitive movements and sus-
tained postures adopted during a specific sporting activity,
as seen in kayaking, may pose a risk for altered postural
states. Kayaking is a sport that places repetitive demands
on the spinal column and upper body musculature to
propel the body and kayak forward. By the nature of the
kayaking activity, it is difficult to maintain a neutral lum-
bar spine alignment in the seated position [15]. Therefore,
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the prolonged seated position in kayaking may lead to poor
movement patterns and postural trends. There is signifi-
cant potential for curvature changes attributed to sustained
periods of this seated posture over years of kayaking, as well
as the effect of ageing on spinal curvatures.

It was found that when changing from a slouched to
an erect posture while kayaking, there is reduced stability
and, therefore, makes the activity more complex [16]. This
indicates that if poor postural positions are assumed, the
kayaker is less likely to change their posture and will main-
tain a poor postural position while kayaking. Research has
extensively documented the advantages of physical acti-
vity and the significance of good posture in relieving back
and neck pain [13, 15]. However, poor postures that are
assumed while kayaking may have adverse effects on spinal
curvatures.

The study aimed to investigate the association between
kayaking and spinal curvature anomalies (cervical lordosis,
thoracic kyphosis, and lumbar lordosis) in males between
the ages of 40 to 60 years. Additionally, the study aimed
to establish the association, if any, between factors such
as age, activity, sitting time, and the selected spinal curva-
tures. In doing so, the study provides insight into postures
seen in kayaking and postural trends observed because of
the activity of kayaking.

Materials and methods
Study design and population

This study followed a quantitative design to compare
spinal curvatures and posture between the Kayaking (K)
and Non-kayaking (NK) groups.

This study consisted of two groups: subjects who actively
participate in the sport of kayaking and physically active
non-kayakers. For sample homogeneity, the sample group
was limited to males between the ages of 40 and 60. Male
participants were chosen, as most of the kayaking popula-
tion in KwaZulu-Natal consists of males [17]. Additional-
ly, the effect of spinal alignment also differs between males
and females [13], and therefore, females were not included
in this study.

Sample Size

Using a two-sample T-test with a 5 % level of signifi-
cance, a power of 80 % and an effect size of 0.8 (regarded
as a large effect size), the sample size for each group was
calculated to be 26. G'*Power version 3.1 was used to calcu-
late the sample size [18].

Measurement tools

Participant demographics and additional information
were recorded, such as anthropometric variables, primary
activity, activity frequency, hours spent participating in
their activity, and activity years. Standing anterior and la-
teral photographs were taken and analysed by PosturePro™
software. Markers were placed in specific anatomical posi-
tions, which the software interprets and provides the exa-
miner with a postural number corresponding to a scale that
describes the posture. Cervical and thoracolumbar cur-
vatures were measured using a Flexicurve ruler, and sub-

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

sequent C, T, and L angles were calculated. A Flexicurve
ruler is a flexible ruler that can be manipulated to mould
and replicate its contact surface. Once the ruler adopted
the relevant spinal curvatures, they were placed onto graph
paper, and the curvatures were traced onto graph paper for
further evaluation. BiomechFlex software calculated C, T,
and L angles.

Ethical considerations

The study received ethical clearance from the institu-
tional research ethics committee (IREC 158/23) at Dur-
ban University of Technology. The study participants were
provided with a letter of information, and each participant
signed a letter of informed consent before participating.

Statistical analysis

IBM SPSS version 28 was used to analyse the data. A
p-value < 0.05 was considered statistically significant, and
testing was two-tailed. Continuous variables were checked
for normality of distribution using Shapiro-Wilk’s tests. If
they were normally distributed, mean and standard devia-
tions were used to summarise the variables-tests were used
to compare means between the two groups. If they were not
normally distributed, non-parametric Mann-Whitney tests
were used, while median and interquartile range (percentile
25 to 75) were used to summarise the variables. Chi-squared
tests were used to compare categorical variables between the
groups, and Pearson’s correlation coefficient was used to as-
sess linear relationships between continuous variables. Mul-
tiple linear regression analysis assessed relationships between
several predictor variables and each angle measurement.

Results

A total of 52 males aged 40 to 60 agreed to participate in
the study. Table 1 summarizes the statistics for age, height,
weight, and body mass index (BMI) for each group and
compares these values between the groups. The average age
in the K group was significantly higher (p =0.008), but the
other parameters were the same between the groups.

As seen in Table 2, the mean angles between the groups
were not significantly different. The T-Flex and T-Cobb
angles showed trends towards differences between the
groups (p = 0.091 and p = 0.089, respectively), with the
K group having larger values than the NK group, but the
differences were not significant.

Table 3 shows hours spent participating in activity, ac-
tivity years, and posture number values. Maximum acti-
vity hours showed a non-significant trend of more hours
spent in the NK group (p =0.09). The time spent in years
participating in the selected activity was significantly lon-
ger in the K group, with a median of 23 years versus 12
years (p =0.002). This may be related to the fact that the
average age of participants in the K group was older than
that of the NK group.

Table 4 shows statistically significant positive cor-
relations between activity years and T-angles (T-Flex:
p = 0.015 and T-Cobb: p = 0.014), although the correla-
tion coefficients were low (r = 0.34 and 0.34, respectively).
This suggests a low to moderate linear relationship between

Tom 15, N2 2, 2025




OpwriHanbHi gocnipxeHHs / Original Researches

those variables. The scatterplot shows the wide variation in
the linear relationship. However, it remains a positive trend
such that as the years of doing the activity increase, so does
the thoracic curvature angle (Fig. 1).

The association between activity years and increased
thoracic curvature is true of the entire sample, how-
ever, when looking at the groups individually, neither
group showed statistically significant associations. Table
4 shows a greater significance in the K group alone (T-
Flex: p = 0.01, T-Cobb: p = 0.12) compared to the NK
group (T-Flex: p = 0.32, T-Cobb: p = 0.32). Although not

achieving statistical significance, this shows a more signifi-
cant association between activity years and an increasing
thoracic curvature in the K group compared to the NK
group. In the K group, a moderate negative correlation
between activity years and L-angles (L-Flex and L-Cobb)
was found, indicating that as activity years increased, the
lumbar curvature values decreased, i.e. the lumbar curva-
ture flattened. There was a significant negative association
between activity years and L-Flex (p = 0.03) and L-Cobb
(p = 0.02) in the K group. This is shown in Table 4 and
Fig. 1.

Table 1. Comparison of age and anthropometric variables

Indices/Groups Mean Std. Dev Min Max t p
Kayaking 51.5 5.2 40 60
Age, years 2.759 0.008
Non-kayaking 47.0 6.5 40 59
Kayaking 178.2 7.4 165 195
Height, cm 0.158 0.88
Non-kayaking 177.8 8.4 160 192
Kayaking 86.4 10.0 69 109
Weight, kg 1.132 0.26
Non-kayaking 82.5 14.4 55 103
Kayaking 27.3 3.5 21.4 34.2
BMI, kg/m? 1.357 0.18
Non-kayaking 26.0 3.5 21.0 31.9
Table 2. Summary of measures for C, T, and L spinal angles (°)
Indices/Groups Mean Std. Dev Min Max t p
Kayaking 36.1 14.8 4.6 61.6
C-Flex 0.64 0.52
Non-kayaking 38.5 12.7 11.2 59.8
Kayaking 31.9 9.5 15.2 57.0
T-Flex 1.72 0.09
Non-kayaking 27.3 9.7 11.8 46.3
Kayaking 34.3 8.1 19.9 55.8
T-Cobb 1.73 0.09
Non-kayaking 30.4 8.3 171 46.7
Kayaking 17.3 10.1 4.0 36.0
L-Flex 0.20 0.85
Non-kayaking 17.9 13.2 1.1 45.3
Kayaking 23.1 7.7 12.8 37.4
L-Cobb 0.15 0.88
Non-kayaking 23.5 10.2 10.5 44.6
Table 3. Comparison of hours, activity years, and posture numbers
Indices/Groups Median Minimum Maximum P25 P75 p
Minimum Kayaking 4 3 8 3 0.27
hours Non-kayaking 4 3 8 3 6 .
Maximum Kayaking 6 6 15 6 0.09
hours Non-kayaking 8 6 12 6 10 '
Kayaking 23 4 40 15 30
Activity years 0.002
Non-kayaking 12 4 40 7 20
Posture Kayaking 13 1 31 8 20 0.21
number Non-kayaking 11 3 24 5 18 '

Notes: P25 — 25 percentile, P75 — 75" percentile.
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A trend towards a moderate negative correlation be-
tween time spent sitting and L-angles (L-Flex: p = 0.07,
L-Cobb: p = 0.08) was identified. As time spent sitting in-
creased, the L-angles decreased. The sample size was lo-
wer in this subgroup as not all participants reported sitting
for long periods, thus the correlation did not achieve sta-
tistical significance. This relationship is shown in Table 4
and Fig. 2.

The five multiple linear regression models were fitted,
each with one of the spinal angles as the dependent vari-
able and a set of predictor variables, including main acti-
vity (K or NK), BMI, posture number and activity years.
The following was deduced from the five models:

None of the variables were significant predictors of
C-Flex. Posture number and activity years were signifi-
cantly associated with T-Flex after adjusting for the other

Table 4. Comparison of spinal angles with activity years and time spent sitting

Total Sample C-Flex T-Flex T-Cobb L-Flex L-Cobb
Pearson correlation -0.12 0.32 0.32 -0.21 -0.21
Activity years
t-value 0.41 0.015 0.014 0.14 0.14
Time spent Pearson correlation 0.08 -0.30 -0.30 -0.43 -0.43
sitting (N =18) | { value 0.76 0.23 0.23 0.07 0.08
Kayaking
Pearson correlation -0.04 0.32 0.33 -0.43 -0.45
Activity years
t-value 0.85 0.11 0.11 0.03 0.02
Time spent Pearson correlation 0.29 -0.03 -0.02 0.20 0.21
sitting (N =9) | value 0.45 0.94 0.94 0.60 0.59
Non-Kayaking
Pearson correlation -0.15 0.21 0.21 -0.04 -0.04
Activity years
t-value 0.47 0.31 0.31 0.85 0.86
Time spent Pearson correlation -0.26 -0.38 -0.38 -0.74 -0.74
siting (N =9) | tvalue 0.49 0.31 0.31 0.02 0.02
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Figure 1. Thoracic and lumbar curvature
versus activity years

Figure 2. L-angle versus time spent sitting
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variables in the regression model (p = 0.04 and 0.04, re-
spectively). The coefficient (slope) for posture number was
0.38, meaning that for every one-unit increase in posture
number, the T-Flex angle was, on average, 0.38 degrees.
The coefficient for activity years was 0.30, which means
that for every one-year increase in activity years, the ex-
pected increase in the T-Flex angle was, on average, 0.30
degrees after holding all other variables constant. T-Cobb
also showed similar results as posture number and activity
years were significantly associated with T-Cobb (p = 0.04
and p = 0.03, respectively). The coefficient for posture
number was 0.32, again meaning that for every one-unit
increase in posture number, the increase in T-Cobb was,
on average, 0.32 degrees. The coefficient for activity years
was 0.26, which means that for every one-year increase in
activity years, the expected increase in the T-Cobb angle
was 0.26 after holding all other variables constant.

Regarding L-angles (L-Flex and L-Cobb), BMI showed
a significant association with L-Flex and L-Cobb (both
had a p-value of 0.007). The coefficient for L-Flex was
1.297, and for L-Cobb, it was 0.994. This means that for
every one-unit increase in BMI, the L-Flex and L-Cobb
angles are expected to increase by 1.297 and 0.994 degrees,
respectively.

Discussion

The findings of this study showed no difference between
kayaking and other physical activities in spinal curvatures
and posture, i.e., no significant differences were found be-
tween mean spinal angles and posture numbers.

Anthropometric and activity variables

There was a similar age distribution between the
two groups, however, there was a significantly higher
(p =0.008) average age in the K group. The other anthro-
pometric variables were similar between the two groups.
According to WHO guidelines, the mean BMI values in
both groups of participants were categorised as the over-
weight range.

The primary activity participation varied among the NK
group. It was found that each group participated in their
primary activity for a minimum of three hours per week. A
non-significant trend of the maximum time spent in prima-
ry activity per week was noted in the NK group (p =0.09),
which was greater than that of the K group’s maximum
reported time per week. This may be influenced by varied
weather conditions experienced [17] and greater options to
participate in activities that are practised indoors. Consid-
ering the longer time spent in primary activity per week in
the NK group, activity years in the K group were signifi-
cantly higher (p =0.002), with an average of 22.46 years in
the K group and 13.77 years in the NK group. This may be
related to the fact that participants in the K group were, on
average, older than the NK group.

The regression analysis found that BM1 was significantly
associated with L-angles (L-flex and L-Cobb: p = 0.007)
while holding all other variables constant. The coefficient
for L-Flex was 1.297, and for L-Cobb was 0.99, which
means that as BMI values increase, the lumbar curvature
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also increases. This is in line with the literature [1, 24] that
explores the influence of BMI on thoracic and lumbar cur-
vatures. In the study by A.P. Miranda et al. (2022), BMI
was significantly associated with lumbar lordotic curvature
and increased lumbar lordotic curvatures were seen in in-
dividuals with higher BMI values and obesity [24].

Stretching and sitting time

All participants also answered questions relating to time
spent stretching and sitting. No significant difference was
found between the two groups in terms of stretching prac-
tices (p = 0.095), time spent per stretching day (p = 0.24),
or number of days spent stretching (p = 0.64). Literature
has shown that stretching practices may influence muscu-
loskeletal disorders [19, 20]. However, the extent and spe-
cificity of stretching practices vary, and further investigation
into the type of stretching is needed to better understand
the effect on spinal curvature alignment and posture.

Regarding sitting time, 34.6 % (n = 18) of the to-
tal sample said that they sit for extended periods, which,
according to literature, can have musculoskeletal effects
and ultimately affect spinal curvatures and posture [21,
22]. Issues relating to reliability do occur, as underrepor-
ting has been noted as a limitation in this regard [22]. It is
worth mentioning a trend towards a moderate negative cor-
relation between time spent sitting and L-angles (L-Flex:
p =0.07,r= —0.432 and L-Cobb: p =0.08, r =—0.43). As
time spent sitting increased, the lumbar curvature angles
decreased. The sample size is lower in this subgroup as not
all participants said that they sit for extended periods of
time. In the NK group, a significant finding of a strong
negative correlation between time spent sitting and lum-
bar curvature angles was identified (L-Flex and L-Cobb:
p =0.02, r= —0.74). This agrees with other studies, which
found lumbar curvatures to decrease as sitting time in-
creased [23]. Some degree of limitation, however, is seen
here, as the sample size in this comparison is small (n = 9);
one cannot assume that correlation implies causation. Be-
cause two variables are correlated, it does not mean one
causes the other.

Spinal angles (cervical, thoracic and lumbar)

Mean spinal angles were recorded and compared be-
tween the K and NK groups. It needs to be noted that when
calculating and evaluating spinal angles, the BiomechFlex
computer software was unable to calculate C-Cobb va-
lues in individuals who had a BMI value of > 25. Due to
63.46 % of the total sample having a BMI of > 25, this
would significantly reduce the statistical power of accurate
C-Cobb angles that could be calculated (participants in the
normal BMI range). Thus, the C-Cobb angle was not in-
cluded in the analysis. Therefore, a comparison of cervical
spine curvatures was done using C-Flex values.

With respect to spinal curvatures and posture, the study
found that when comparing kayaking to other physical
activities, no significant differences were found between
mean spinal angles (C-Flex, T-Flex, T-Cobb, L-Flex
and L-Cobb) and posture numbers. There was, however,
a trend towards differences between the two groups in
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terms of mean T-angles (T-Flex: p = 0.09 and T-Cobb:
p = 0.09), with the K group having larger T-angles than
the NK group, although the difference was not significant.
These results are consistent with P.A. Loépez-Miiarro et al.
(2017), who found no significant differences in spinal cur-
vature variables during relaxed standing among male ath-
letes in different sporting disciplines (kayaking, canoeing
and tennis). There were slight increases in thoracic kypho-
sis angles compared to a normal thoracic kyphosis range,
but this was in an adolescent age group [14]. The study by
P.A. Lopez-Midarro et al. (2017) recognised a limitation in
that their assessment of spinal curvatures was limited to an
adolescent population. It acknowledged that differences
in spinal curvatures exist between adults and adolescent
groups [14].

A significant positive correlation between primary ac-
tivity years and T-angles (T-Flex: p = 0.015 and T-Cobb:
p = 0.014) was found, suggesting that as primary activity
years increased, the thoracic kyphotic curvature values
also increased. This was found to be significant in the total
sample, although when looking at the groups individually,
neither group showed statistically significant associations.
It was noted that a greater significance was seen in the
K group (T-Flex: p = 0.01 and T-Cobb: p = 0.11) when
compared to the NK group (T-Flex: p = 0.32 and T-Cobb:
p = 0.32). The interpretation of these findings highlights
the limitation of the sample size. The sample population
shows a significant association between activity years and
an increase in thoracic curvatures, and no significant cor-
relation can be made when K and NK groups are studied
individually. This links to a phenomenon called the Simp-
sons Paradox, as described by J. Pearl (2014), where sig-
nificant findings can be found in a population group but
disappear or reverse when split into subgroups [25].

Regarding the lumbar spine, a significant negative cor-
relation was found between L-angles and activity years in
the K group (L-Flex: p =0.03 and L-Cobb: p =0.02). This
means that lumbar curvatures flattened as participants spent
more time (in years) kayaking. A similar finding was seen
in a study by PA. Lépez-Minarro (2010), where reduced
lumbar curvatures were found in a kayaking population
compared to a control group [26]. Again, this study popu-
lation consisted of a young age group and recommenda-
tions for long-term studies were made as spinal curvatures
are known to change as one grows [26]. From the results of
this study, it can be deduced that trends towards increased
thoracic spine curvatures and significantly decreased lum-
bar curvatures associated with increased activity years were
seen in the K group when compared to the NK group.

These correlations identified between activity years and
increased thoracic curvatures (of which the K group had
a greater significance level) and decreased lumbar curva-
tures seen in the K group lead us to understand that spinal
curvature change associated with kayaking exists. The ex-
tent of the curvature change is limited, as no significant
findings can be deduced when comparing mean angles of
spinal curvatures between K and NK groups. However, the
fact that lumbar curvatures were significantly flattened in
the K group as activity years increased, there may be some
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degree of spinal curvature change associated with the kaya-
king activity.

Strengths and limitations of the study. To our know-
ledge, this is the first study to investigate spinal curvature
alignment and posture in the selected age group of kaya-
kers. Studies have been done which explored spinal curva-
ture alignment in younger individuals, and it was noted that
studies in older populations were recommended. This study
adds information to existing literature regarding age and spi-
nal curvature changes, as well as the influence of physical
activity, specifically, the activity of kayaking on spinal curva-
tures and posture in an ageing population. Another notable
strength of this study is the agreement of results with other
literature that explores the association between variables
such as BMI and sitting time with spinal curvatures, spe-
cifically, how lumbar lordosis is affected. Some limitations
are noted: In this study, participants were between the ages
of 40 to 60 years, which limits the correlations between age
and the variables investigated (posture and spinal curvature
values). The study also only included male participants;
thus, results do not necessarily represent kayakers as an en-
tire population, and generalisations to female populations
are invalid. This study could not produce C-Cobb values, as
BMI values greater than 25 made the calculation unreliable;
therefore, inclusion would comprise significant results. It is
recommended that larger sample sizes be included for future
studies, as well as investigation into female kayakers, to bet-
ter represent the kayaking population. Future studies could
include more spinal alignment parameters, such as pelvic
tilt angles and coronal spinal curvature measurements.

Conclusion

Posture and spinal curvature alignment are adaptable
and can be influenced by various factors. Ageing plays
a significant role in the change in spinal curvatures over
time and resultant postures observed, notably around the
fourth to fifth decade of life. Specific sporting activity and
exercise can modify the degree and extent of the changes
seen. Kayaking is an activity where specific postures are as-
sumed for extended periods and can potentially influence
postural change and spinal curvature alignment. The study
results show significant associations between flattened
lumbar curvatures and increased kayaking activity years,
with trends relating to increased thoracic curvatures asso-
ciated with increased activity years in the kayaking popula-
tion studied. The results suggest that some degree of spinal
curvature change associated with kayaking exists. These
results indicate the need for further research, with larger
sample sizes in this field of research.
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MopiBHAHHA BUrVIHIB Xpe6Ta Ta nocTaBm B 0Ci6, AKi aKTUBHO 3alIMalOTbCA KasKiHrom,
Ta $i3NYHO aKTUBHMX 0OCib, AKi He 3aMalOTbCA KasKiHrom

Pesiome. Axkmyaavnicmo. Kasxinr — Buz cropty, 3a SIKOTo 110-
CTiITHO HaBaHTaXYIOThCSI XpeOeT i M3 BEPXHbOI YACTUHM Tijia
JUISL pyXiB Tijla Ta Kasika Brepen. IcHye 3HAUHMI MOTeHLia 1Jist
BUKPUBJICHb XpeOTa, MOB’sI3aHUI i3 TPUBAIUMU TepiogaMu Bec-
JIyBaHHSI Ha KasiKy, a TaKOX BIUIMBOM CTapiHHSI Ha 1li BUKPUB-
nenHs. e mociimkeHHs Mao Ha Memi TOCITIIUTH 3B 130K MiX
KasiKiHTOM i aHOMaJIisIMU BUKPUBJIEHHS XpeOTa (IIMAHUIA JTop-
1103, TPYAHUIA Kio3 i MomepeKoBUil JTOPH03) Y YOJIOBIKiB Bi-
koM Bix 40 mo 60 pokis. Mamepiaiu ma memoou. I1’arnecar
IBa YYAaCHUKM YOJIOBiUOi CTaTi Oy/JIM BKJIIOYEHi M0 LIbOTO MOCITi-
JUKEHHS! Y JIBOX TpyIax: Ti, XTO 3aiiMa€ThCsl BECIyBaHHSIM Ha Ka-
skax (Kayaking, K), i Ti, XT0 He 3afiMa€eTbCcsl IMM BUJOM CIOP-
1y (Non-kayaking, NK), mo 26 y4yacHUKIB y KOXHiii rpyri Biz-
noBinHo. Mororpadii Bchoro Tiia Gyu 3pobJieHi Ta MpoaHalli-
30BaHi 3a fornomMoroto Posture Pro™. BukpusneHHs xpedra BUMi-
ploBajv i3 3aCTOCYBaHHSIM JiHilKu Flexicurve, a KyTu po3paxo-

BYBAJIM 3a IOTIOMOTIOI0 MMPOrpaMHOTo 3abe3neueHHs Biomech Flex.
Pe3yavmamu. He BcTaHOBJIEHO BipOTiIHUX BIIMIHHOCTEH cepe-
Hix KyTiB xpeodrta mix rpynamu. Kytu T-Flex i T-Cobb nokazanu
TEeHACHIIil 10 BiAMiHHOCTE MiX rpynaMu, mpudomy rpymna K ma-
J1a 6ibIni 3HaYeHHsI, HixX rpyna NK. IcHyBaau cTaTUCTUYHO 3Ha-
YyIIli TO3UTUBHI KOPEJsILii MiXk poKaMU akTUBHOCTI Ta T-KyTamu
y THX, XT0 3aiiMaeTbes KasikinroMm (T-Flex: p = 0,015, T-Cobb:
p = 0,014). Takox y rpyni K Bin3zHaueHa momipHa HeraTUBHa KO-
pessiist Mixk pokamu aktuBHOCTI Ta L-kyramu (L-Flex: p = 0,03,
L-Cobb: p =0,02). Bucnosxu. Ha 3MiHu BUTHHIB XpeOTa MOXYTb
BIUTMBATH TIE€BHi MoCTypayibHi cranu. KaskiHr Mae crierudiaHmii
MOCTYpaJbHUI NATEePH, i Xoya He BCi pe3yabraTu Oyau Biporin-
HUMU, HAMU BUSBJICHI TIeBHI 3MiHM BUTMHIB XpeOTa, IMOB’si3aHi 3
MJIaBaHHSIM Ha Kasikax.

Kii0490Bi ciioBa: kaaxinr; BukpusneHHs xpe6ra; nocrasa; ¢i-
3WYHA aKTUBHICTh
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Binb y cnuHi:
cknagHouwi andepeHLUiNnHOT AiarHOCTNKN
Ta NOWYK iCTUHHOI NPNYNHN

Pe3tome. Akmyanenicme. Hain6inblw nowvpery dopmy 60110 B nonepeKky HasnBaTb HecneundiyHum abo me-
XaHiYHUM 6051IeM B Monepeky, OCKiNbKM BiH He Ma€ YiTKOI CTPYKTYpHOT abo naTonoriyHoi npuumnHu. MpoTe Baxn1MBeo
BMiTV BUABUTY Giflb Yy CIWHI, AKWI M€ iHIWY KOHKPETHY creundiyHy NprymnHy, WO iHKOMM MoXKe 6y T 3arpo3nrBoio
ONA X1TTA nauieHTa. Mema: 3a LONOMOroK0 aHanisy BUNAAKIB 3 KNiHIYHOT MPaKTUKN 3 BUKOPUCTAHHAM CyYacHUX
niTepaTypHUX AKepen NPOAEMOHCTPYBaTH BaXKNMBICTb BUABMIEHHA 03HAK, LLO MOXYTb BKa3lyBaTy Ha cneuundiyHunii
HemexaHiyHuii xapakTep 6osto. Mamepianu ma memoodu. AHani3 KniHiuHKX BUNagKis xsopux 3i cneyndiyHum 60o-
NIeM Y CMHi. BUKOpUCTaHO KOHTEHT-aHasi3, MeTo[ CMCTEMHOrO Ta MOPIBHANIbHOMO aHani3y, 6ibnioceMaHTUUYHWIN Me-
TOA BMBYEHHA pe3ynbTaTiB akTyallbHUX HayKOBUX JOCNigXeHb. Pesynemamu. lNpoaHanizysanu 3 BUNaaKmM 3 Halol
KNiHIYHOT NpaKkTKKU. OUiHMAM 3HaYYLLiCTb AEAKUX NOLIMPEHVX «<4ePBOHNX NpanopLis» npv 6oni B cnuHi. Posibpannu
aNropmuTm 06CTEXEHHSA MNaLieHTa 3i ckapramu Ha 6inb y cnuHi. MpoaHanisyBanu HanbinbLW NowmnpeHi Ta Hebesneu-
Hi cneundivHi NpuumHM Gonto B NonepeKy Ta GakTopw, Ha AKi CNlif 3BEPHYTU yBary, a TakoX Yac, Konm fopeyHa
Hemnposisyanisauia. Y KniHiYyHOMY BMNaaKy NauUi€HTKM 3 MEHIHFIOMOIO Y CMIMHHOMY MO3KY Ha rpyaHOMY PiBHi nNpu-
BEPTAE yBary HasiBHICTb TakUX «<4€PBOHUX NPANopLiB»: HIYHWI Gifb, WO He 3MEHLLUYETLCA B CMOKOT, NPOrpecyoUnii
HeBposoriuHMi AediuunT, cnabKicTb Y HOrax, 3HUXEHHSA CYXOXMIbHUX pedneKciB, a TakoX panToBa 3mMiHa ANHAMIKN
KniHiyHOro nepebiry — noripweHHA NicniA Gi3YHOro HaBaHTaXeHHS, LUBUJIKE HAPOCTaHHA CNIABKOCTI Ta Yy TNBUX
nopyLeHb. Y KniHiYHOMY BUNafKy NaLli€eHTa 3 aHEeBPM3MOIO YepeBHOI a0pTX NPMBEPTAE YBary HiYHWI NYNbCy0UnNiA
6inb, O NOCUMIOETHCA B MOMOKEHHI Nexaun Ta He NOB'A3aHWI i3 MeXaHIYHMM HaBaHTaXXeHHAM. Y KniHiYHOMY BU-
NafKy NaLieHTKN 3 MeTacTa3yBaHHAM Y XpebeT NpuBepTaloTb yBary YMCIEHHI «4epBOHI MpanopLi», WO BKa3yTb
Ha NOTEHLINHO BTOPUHHWI XapakTep 60mto: HiYHWIA Binb, WO NOCUNIOETLCA Y MOSIOXKEHHI NeXaun, OHKOaHaMHe3
(onepoBaHa 3 NpuBOAY pPaKy MONOYHOI 3a1031), HEBPOOriYHa CUMMNTOMaTVKa. BucHoeku. MNpun BUABNEHHI «yep-
BOHVX NpanopLiB» — 03HaK, AKi MOXYTb CBIAUUTI NPO cneyndiuHnin xapakTep 600, NOBUHEH Oy TN NPOBefeHNA
peTenbHUIN fiarHoCTUYHUIA nowyK. CBOEYacHa fiarHOCTMKa J03BONNTDL WBMALLE PO3MOoYaTh NiKyBaHHA Ta JOCATTH
KpaLLoro KNiHiYHOro pe3ynbTaTy, a iHKONW | BPATYBATW XUTTA NaLliEHTY.

KniouoBi cnoBa: 6inb; 6inb y cnviHi; BicLiepanbHi 6inb; BCTAaHOBNEHHSA AiarHO3Y; KNiHiYHi BUMNagKM

Bcryn

ITpoGaema GoJit0 y CMHI He BTpaya€e CBOEI aKTyallb-
HOCTIi, TOMY OyIb-sIKi CITpOOH TTOJICTIINUTH CTaH MAILiE€HTIB i
MOJITIIIUTU SIKICTh IXHBOTO XXUTTSI € HAA3BUYANHO BasKJIH-
BUMMU. binb y crimHi pi3HOI iIHTEHCMBHOCTI B Pi3HI mepionn
KUTTSI TypOy€e MPaKTUIHO YCiX JTIofei. 3a JaHUMU eITime-
MiOJIOTIYHMX AOCTIIKEHb, Y PO3BMHEHUX KpaiHax MpOTsi-
roM poky y 50 % mopociux Bim3HAYa€eThCs €Mi3oi 000
B CIIMHI, a TIPOTATOM XUTTS Big 60 mo 80 % miomeii Bin-
yyBaloTh ioro. IlpeBandioBaHHs B KpaiHax 3 PO3BUHEHOIO
CHUCTEMOIO OXOPOHM 30POB’Sl TIOB’s13aHe 31 3MEHIIEHHSAM
YaCTOTH iHINUX 3aXBopioBaHb (iH(dekiiit Tonio). Ha 6inb
Y CIWHI BIUIMBAE MAJOPYXJIUMBUIA CITOCIO XKUTTSI i BUCOKUI

piBeHb cTpecy [1, 2]. binb y monepeky € npoBigHoOW0 Tpu-
YUHOIO TPUBAJIOI HeTpale3IaTHOCTI 3a MmokasHukoM YLD
(pOKM XKMTTS 3 iHBaJIiIHICTIO) Y BchoMy cBiTi. ¥ 2020 porri
Bil 00JIIO B TTOTEPeKy cTpaxaanu 619 MinbitoHiB Tronei, i
TIPOTHO3YETHCs, 110 10 2050 poKy 1ie YK1CiIo 3pocTe a0 843
MinbiioHiB [3].

Binb y monepeky € ogHi€lo 3 Hali9acTillIMX CKapr MalieH-
TiB, SIKi 3Be€pPTAIOThCS 32 MEAUUHOIO mornomoroio [4]. Iles-
Hi O3HaKM Ta CUMIITOMU MOXYTb IOITOMOITH KJIiHILIUCTaM
nudepeHIiloBaTH MeXaHiYHUI Oiib y TIONepeKy Bim 00110
B CIIMHI, CIPUYMHEHOTO iHIIMM KOHKPETHUM HEMeXaHiy-
HUM ¢akTopoM. [ToiHdopMoBaHiCTh MPO 11i MPUUYUHN MO-
K€ 3MEHILMTU KiJIbKiCTh MPOIYIIeHUX a00 HeMpaBUIbHUX
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niarHo3iB. BMiHHSI po3mi3HaTH BTOPUMHHUI XapakTep 000
B CTIMHI T0O3BOJISIE TIPOBECTU BYACHY MiarHOCTUKY Ta Mova-
TH BiTIOBiIHE JIIKyBaHHS [5].

MeTta nociikeHHS: 32 JOTTOMOTOIO aHaJli3y BUMAIKIB 3
KJTiHI9HOI TIPaKTUKU 3 BUKOPUCTAHHSIM Cy4acHHUX JIiTepa-
TYPHUX JIKEPEN MPOAEMOHCTPYBATU BAXJIUBICTh BUSIBJIEH-
HSI 03HAK, 110 MOXYTh BKa3yBaTH Ha CIielu(piyHUl HeMe-
XaHIYHUI XapakTep 00JI10.

Marepianu Ta meToan

IIpoBeneHo aHami3 KIIIHIYHUX BUMAAKIB XBOPUX 3i
cnetpiyHUM HeMeXaHiYHUM 0ojieM B CIIMHI, sKi mia-
THOCTOBaHO Y JIbBiBCbKOMY HAayKOBO-MEIWYHOMY LICH-
Tpi MenuIMHU 60110 Ha Kadeapi HeBpoJiorii JIbBiBCbkOTo
HalliOHAJIbHOTO MEAMYHOro yHiBepcuteTy imeHi [laHuna
Tanuupbkoro. BukopucrtaHo KOHTEHT-aHali3, METOM CHC-
TEMHOTO Ta MOPIBHSUIBHOIO aHali3y, 0i0IioceMaHTUIHUIA
METOJl BUBUCHHSI pe3yJIbTaTiB aKTyaTbHUX HAyKOBMX JO-
CIIIIKEHb LIOAO0 Cy4YacHOIO IOIISIAY Ha MpobJieMy 000 y
CIIMHI, METOAM HOro MiarHOCTUKM Ta JiiKyBaHHs. Ilomryk
JOKepesl TIPOBEACHO Y HAyKOMETPUYHUX MEIUYHUX 0azax
iHdopMmanii PubMed-NCBI, Medline, ResearchGate,
CochraneLibrary, EMBASE. [TogaHo pe3y/braTu BlIacHO-
ro KJIiHiYHOTO AOCBIfY.

Pesynbratn

HaiiGinbm nomupeHny ¢opmy 60J110 B MornepeKy Ha3uBa-
0Th HecTieMMiuHUM ab0 MeXaHIYHUM 00JIeM B TIOTIEPEKY,
OCKIJIbKM BiH HE Ma€ 4iTKOI CTPYKTYPHOI a00 MaToJIoTiuHOT
OpUYNHU (HAIIpUKJIIAL, TIepesioMy, iHDEeKIIil Yu mMyxXJIMHM).
Bin BimzHavyaeTbes y mpubausHo 90 % KIIiHIYHUX BUMA-
KiB. Y OinbIIOCTI BUMAAKIB HecrenpiyHui Oi1b y CIIUHI
MMHAE CaMOCTiitHO uepe3 4—6 TvxkHiB [6]. [Tonpu 11e, myke
BaxkKJIMBO HE MPOIYCTUTU CEPHO3HY, iIHKOJIU HABIiTh 3arpo3-
JIUBY JJIS1 KUTTS TALIiEHTA MATOJIOTI0 Y XBOPUX, IO 3BEp-
TaIThCS 31 CKAProro Ha Oilb y CIMHI. 3arajoMm ILii maTojorii
MOXHA PO3AUIATA Ha 3 Ipynu: HEBPOJIOTIYHI CUHIPOMU,
CHCTEeMHi po3J1au, Bila3epKajleH!ii Oilb.

He cekper, 1110 KpUTUYHI JiarHO3M HEPIIKO MpOITycKa-
JOTBCS TIPU TIEPBUHHOMY 3BEpHEHHi, TOMY CTBOPEHHS Ta
YIOCKOHAJEHHSI MiarHOCTUYHUX aJTOPUTMIB, IO 3MEH-
IIYIOTh iIMOBIPHICTh XMOHOTIO BCTAHOBJICHHS [iarHO3y B

pOOOTI 3 TAKUMU TALlIEHTAMM, € BAXJIMBUM HAIIPSIMOM JIO-
CJTIKEHb, IKUI MOXKe CYTTEBO MOJIMIIATH KJIiHIUHY TTpaK-
TUKYy [7]. BusiBneHHs1 hakTOpiB pU3UKY Ta MPOBEICHHSI T10-
BHOTO OIJISIIY CUCTEM i fAeTajibHe (hi3uKaabHe 00CTeKEHHS
(30Kpema, KiCTKOBO-M’sI30BOi Ta HEBPOJIOTITYHOI CUCTEM) €
BaXKJTMBUMU KOMITOHEHTaMU OL[iIHKU TAIliEHTIB, SIKi 3Bep-
TarOThCS 3 00JIEM Y CIIMHI.

Yepe3s orisia cepii KIiHIYHMX BUITAAKIB 3 HAIIIOI IPaKTH -
KU MU IpoaHaji3yBaJIv IUISIXM ONTUMI3allil Ta CTaHAapTH -
3allil 1iarHOCTUYHOTIO MOIIYKY IIpU 00JIi B CIIMHI.

Kniniyanii Bunagok 1. Xsopa T., 1970 poky HapoKeH-
HsI, 3HaXOIWJIach Ha CTalliOHApHOMY JIiKyBaHHi Y HEBpO-
siorivHomy BigmineHHi 3 30.03 mo 11.04.2021 p. Ckapru Ha
YTPYIHEHY X0y, 00JIi B TIOTIEpeKy Ta JIiBiit HO3i, sIKi TypOy-
I0Th i B/IEHb, i BHOYI, BiIUYTTS 3aTepIriaHHs B HOrax, 0oi
MPpU HACTYIIaHHI Ha JIiBY HOTY. Y HEBPOJIOTIYHOMY CTaTyCi:
yepenHo-Mo3koBi HepBu (UMH) — nopma. Cuna B guc-
TaJbHUX BiliNIax PyK HOpMaJjibHa, B HOTaX — 3HUXKEHA,
CYXOXWJIbHI Ta IIepiocTajibHi pedieKcH Yy IUCTaJbHUX
BiIijax Hir He BUKJIMKAIOThCS, Ha PyKaX — CUMETPUYHI.
[NoniHeBpanbHUII TUI MOPYIIEHHS YYTJIMBOCTI Ha HOTax.
IlosutuBHUMiA cumntom Jlacera 3jiBa. AHTajlriyHa Io-
3a. HanpyxxeHi mo3noBxHi M’s13u criuHu. binb npu nmajb-
nauii mapaBepTeOpaTIbHUX TOYOK IOMEPEKOBOTO BTy
xpebrta. [lpu ornsiai Bim3zHaueHO HAOPSIK JIiBOI TOMIJIKH.
KoHcynbroBaHa cynuHHUM XipyproM. JliarHocToBaHO ro-
crpuii edboTpomM0O03 rominikoBoro cermeHTa. [TpoBeneHo
YIBTPa3BYKOBY niarHOCTUKY (Y3]l) cynvH HUWXHIX KiH-
LIIBOK: TOCTpUii TpoMOO3 BeH KaMOaJIoIIoaiOHOro M’s13a B
cepenHill TpeTuHi ToMinkM 37iBa. [IpoBemeHo MarHiTHO-
pe3oHaHcHy Tomorpadiro (MPT) momepekoBoro Bimmi-
1y xpeOta: muckormaris L4—L5, npotpysii aucka L4—L5.
Cnonaunoaptpo3. byiao nmpuszHaueHe JIiKyBaHHs: JeKca-
MeTa30H, cyJibdaT Martito, ypoceMi, AeKCKeTornpodeH,
nperabaiiiH, eHOKcanapuH, AiocMiH. IlanieHTka Ha ¢doHi
NpuiioMy IeKcaMeTa30Hy Ta JeKCKeTonpodeHy BinMiuaia
noJinmexHHs. [1pote micnst aeskoro ¢GizsMyHOro HaBaHTAa-
KeHHs1 10.04 BimMiTiIIa MocuIeHHsI 00JIbOBOTO CUHIPOMY,
Y Hel 3’SIBWINCH CNTa0KiCTh, OHIMIHHSI B HUXKHIX KiHIIiBKaX,
SIKE MIPOTSITOM I00U ITimHsUIOCh 10 piBHA Th7. Po3BunyBCcs
cuHapoM bpoyna-Cekapa. [lamienTky mooocrexumu. 10.04
nposeaeHo MPT rpynHoro Bimminy xpedta (puc. 1). Bu-

Ta6nuys 1. Cneyudiyni cunopomu 600 8 cnuHi

HeBponoriyHi cuHapommn

CuctemMHi poanagu

Bipa3epkaneHumn 6inb

MienonaTis abo MieniT Yepes3 BHYTPILLIHI 4K
30BHILUHI CTPYKTYPHI @60 CyAMHHI npoLecn

MepBuHHI a60 MeTacTaTUYHI
HOBOYTBOPEHHSA

LLInyHKOBO-KMLLKOBI po3naau (Hanpuknag,
naHkKpeartuT, pak NigLLITyHKOBOI 3ano3u,
XONeunCTUT)

MonepekoBo-KpvXoBa nnekconaris (Hanpuknag,

piabeT, BacKyniT, 3N0SAKICHAN CUHAPOM) iHdpbekuii

KicTkoBi, AMCKOBI abo enigyparnbHi

KappgiopecnipaTopHi po3nagv (Hanpuknag,
nepuKapauT, NNeBpPUT, MHEBMOHIS)

[ocTpa, nigroctpa abo XxpoHivyHa noniHenponartis
(Hanpuknap, XpoHiyHa 3ananbHa gemieniHizyoya
noniHenponaris, cuHgpom lNeHa — Bappe,
LlyKpoBWIA fiabeT)

3ananbHa cnoHgunoapTponaris

YKo keHHs pebep abo rpyanHun

MoHoHeBponarTisi, BKIIOYHO 3 Kay3arrieto
(Hanpwknag, Tpasma, fiaber)

MeTaboniyHi 3axBOptOBaHHSA KICTOK,
BKJ/IIO4HO 3 OCTEOMNOPO30OM

CeyocTareBi 3axBOpOBaHHSA (Hanpuknag,
HedbponiTias, NpocTaTuT, NiENoHedpUT)

MionaTisi, BKNOYHO 3 MiO3UTOM Ta Pi3HUMM
MeTabonNiYHNUMKN CTaHaMmK

CynovHHI nopyLLeHHs (Hanpvknag,
aTepocKnepos, BacKysiT)

AHeBp13MM rPyAHOT @60 YepeBHOT aopTH
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PucyHnok 1. MPT 2pydHozo 8i00iny xpe6ma xeopoi'T.

cHoBOK MPT: 06’eMHe yTBOpEHHSI XpeOTOBOro KaHasly Ha
piBHi Th4—ThS5, HaitGinbIll XapakTepHe IJIsSI MEHiHTiIOMM.
ITicos mpoBenennst MPT KoHcysbroBaHa HEMPOXipyproM.
JI1s1 mogaibIIoro JIiKyBaHHSI CKepoBaHa B HEHMpOXipypriu-
He BignineHnHs JILLIM/, ne ycriiiHo poBeneHe BUgAICH-
HS TTyXJIUHU.

Bucnoeox do kainiunozo eunadky 1.V xiiHiuHOMY BuU-
nanky nauieHTku T. mpuBepTae yBary HasiBHICTb «4€pBO-
HUX MIparopliB», 30KpeMa: HiYHUI Oilb, 110 HE 3MEHIIy-
€ThCSI B CIIOKOI, MPOrpecylounii HEBPOJIOTIYHUI AedilIuT,
CJIa0KIiCTh y HOraX, 3HMXKEHHSI CYXOXWJIbHUX pedIeKCiB,
a TAaKOX parToBa 3MiHa AMHAMIKM KJIiHIYHOTO Iepediry —
MOTipIIEHHS Mics (hi3MYHOro HaBaHTAXKEHHS, IIBUIKE Ha-
pPOCTaHHSI CJTA0KOCTI Ta YyTJIMBUX MTOPYILIEeHb 10 piBHs Th7.
1li o3HaKM € mimcTaBolO IS HEraifHOTO JTOOOCTEXKEHHS
(MPT rpynHoro Biainy xpedTa), OCKiJIbK BOHM BKa3ylOThb
Ha MOXJIMBE ypaxkeHHSI CMHHOTO Mo3Ky. Lleit Bumamok
MiAKPECTIOE BaXJIUBICTh CBOEYACHOTO PO3IMi3HABAHHS Ta
pearyBaHHSI Ha CUMIITOMHU, 1110 BUXO/SITh 32 MEXi TUTIOBOTO
nepediry morepeKoBoro 60JIL0BOI0 CUHIPOMY.

Koniniunmii BumanoK 2. Xsopwii I11., 65 pokiB. 3BepHYyB-
Cs1 B HEBPOJIOTiYHE Bi/IiJIEeHHS 3i cKapra-
MU Ha 0o0Ji B moOIepeKy, 110 ippadiloTh
y TIpaBy HOTY, MMOCUJIIOIOTBCS TIPU pyXax.
boJti HUI0YOro Xapakrepy, iHO/i IMyJIbCYIO-
Yoro, 0COOJMBO YacTO OiJIb MTOCUITIOETHCS
BHOYI. 3 aHaMHe3Yy BiJoOMO, 1[0 JIIKYETLCS Y
CYJIMHHOTO Xipypra 3 MPUBO/Y aTepOCKJIe-
pOo3y HIDKHIX KiHIiBOK. IlepeHic iH(apKT
Miokapma. Y HEBpPOJIOTIYHOMY CTaTyCi:
YMH — 6e3 Bugumux 3miH. CyXoxXwi-
KOBi pedekcu cumerpuuHi. HampyxeHi
MO3A0BXKHI M’s13u crtuHu. bomovicTs mpu
najbIallii mapaBepTeOpasbHUX TOUOK I10-
nepeKoBoro Bimainy xpeoTta. KopiHieBui
THUI MOpYIIeHHS yyTinBocTi L4—S1 cripa-

PucyHok 2. KT nonepekoeoezo 8i0diny xpe6ma xeopozo LLI.

Ba. OCKiJIbKM JIiKapsi HACTOPOXWB HIUHUI ITyJIbCYIOUNiA
OiJTb, XBOPOTO CKEPOBAHO Ha KOMIT'IOTEpHY ToMorpadiro
(KT) nonepekoBo-KpuKOBOTO BilTiTy XpeOTa.

IMpu KT-pocnigkeHHi BUSBICHO: OCTEOXOHIPO3 MOTIe-
PEKOBO-KPIZKOBOTO Bimmiry xpeOTa; iHTpacIliHaJIbHY IIpa-
BOOIUHY KicTy MixkxpebueBoro aucka L5—S1 mo 4—5 Mm 3i
3BYXKEHHSIM MiXXPeOlIeBOrO OTBOPY; aHEBPU3MY UepEBHO-
ro Bimminy aoptu. IlalieHTa rocmirajaizoBaHO B CYIMHHY
Xipyprilo, ie YCHillIHO MPOBEACHO OIlepaTUBHE BTPYYaHHS.
CraH nauieHTa nojinmuscst. [Tpote yepe3 5 pokiB Ha GoHi
(hizuuHOTrO HABaHTAXXEHHSI 3HOBY 3’SIBUJIMCh 0OJIi B CIIMHI
Ta IpaBili HO3i, SIKi MoCUIIOBaIMCh ITpH pyxax. [1pu HeBpo-
JIOTIYHOMY OTJIsIIi J1iarHOCTOBAHO TOTNEPEKOBO-KPUKOBY
panukynonartito. IlpoBeneHo JiKyBaHHSI HECTEPOITHUMM
MpOoTU3aTaJlbHUMK TIperapaTamMy, MiopejakCaHTaMu Ta
BitamiHamu rpynu B. CraH maiuieHTa rnmosinmmscs.

Bucrnoeok 0o kainiunoeo eunadky 2. Y KiiiHiYHOMY BU-
manky namieHrta LI, mpuBeprae yBary HiYHUIA ITyJIbCYIO-
YyMuii OiJib, 110 TTOCUIIOETHCS B MOJIOXKEHHI JIeKauyu Ta He
IOB’sI3aHUM 13 MeXaHiYHUM HaBaHTaxXeHHsM. Lli «uepBoHi
Mpanopiti» o0rpyHTyBaiM HeoOXimHicTh KT-o0cTexeHH:,
sIKe BUSIBUJIO aHEBPU3MY YepEBHOI aOpTW — CTaH, 110 3a-
IPOXXYBAaB XKUTTIO Ta ITOTPeOyBaB TEPMiHOBOTO XipypriyHOIoO
BTpy4yaHHs. HasiBHiCTB 60110 B mOMepeKy paHillle, a TaKoX
Mi3HILINWI peruauB 0oJito (Yepe3 5 poKiB) AEMOHCTPYIOTh
BaXXJIMBICTh OU(EpeHLIHHOI 1iarHOCTUKU MiX HeCIelu-
(biuHUM OOJILOBMM CHHIPOMOM Ta CEPIIO3HOIO MATOJIOTIETO,
SIKi IHKOJIM MOXKYTbh OyTH OJHOYACHO B ITalli€HTA.

Kaniniyamii BumaaoxK 3. Xsopa A., 1958 poky HapoIKeH-
HsI, 3BepHYJacs 3a MEIUYHOIO TOTIOMOTOI0 B HAayKOBO-
MPaKTUIHUI LeHTp MeauuHu 6omo JIHMY im. Jdanuna
Tanunpkoro. Ckapru Ha yTpyaHeHY XOmdy, 00Ji B TpyIHOMY,
MOMNEePEeKOBOMY Bidili XpeOTa Ta JiBili HO3i, sIKi TYpOYIOTh
BI€Hb, TTOCUJIIOIOTHCSI BHOUI MPU pyxax, Oiab MPU HACTY-
MaHHi Ha JIiBy Hory. B aHaMHe3i: 2 poku TOMy orepoBaHa
3 MPUBOAY PaKy MOJOYHOI 3aJ03U. Y HEBPOJOTiYHOMY
cratyci: UMH — Hopma. Cuiia B AMCTaJIbHUX BiJyiijlax pyK
3all0BiJIbHA, B HOTaX — 3HMXXEHA, CYXOXWIbHI Ta Tepioc-
TaJbHI peduiekcu 371iBa MPUTHIYEH, aXilliB Ta KOJiIHHUI
HU3bKi, Ha pyKax — cuMeTpuyHi. KopiHueBuit TUII Topy-
IIeHHS YYTJIUBOCTI 371iBa B HO3i. [lo3uTUBHMII cMMIITOM
Jlacera 3miBa. AHTanriyHa 1o3a. HampyxkeHi mo3moBxHi
M’sa3u criuHM. boni mpu manbnaiiii mapaBepTeOpalbHUX
TOYOK IOIePEeKOBOTO BifIily XpeoTa.
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[Iposeneno KT momnepekoBoro Bimmity xpebra: gere-
HEepaTUBHI 3MiHM MOMNEPEKOBO-KPMXKOBOTO BilIiTy XpeO-
Ta; iHTpacHiHaJbHI KicTU MixxpebueBux auckiB [4—L5,
L5—S1; BorHuiiesi 3MiHM KiCTOK TTOTEPEKOBO-KPUKOBO-
ro Binminy xpedTa (MeTactazu?); nepeyioM Tina xpeoist L1;
apTpo3 KPMXKOBO-KJIyOOBUX 3WieHyBaHb. [lalieHTKa cke-
poBaHa Ha KOHCYJbTAIlil0 10 OHKOJIOTa Ta Helipoxipypra, y
SIKMX 1 IPOIOBXKMIIA JIIKyBaHHSI.

Bucnoeok 0o kainiunozo eunadky 3. Y KiiHiuHOMY BU-
najakKy MalieHTKU A. pUBepTalOTh yBary YMCJIEeHHI «uyep-
BOHI ITpanopili», 110 BKa3ylOTh Ha IMMOTEHLIIi{HO BTOPUHHUMA
xXapakTep 00J10: HiYHMIA Oifb, IO MOCUJIOETHCI B TIO-
JIOXKEHHI Jiexkaul; OHKoaHaMHe3 (MepeHeceHUi pak Mo-
JIOYHOI 3aJI03M) — TIiJio3pa Ha MeTacTa3u, HeBpOJIOTiUHA
cUMIITOMAaTHKa. Bumaaox migkpecitoe KpUTUIHY poJib OH-
KOJIOTIYHOT HACTOPOXKEHOCTI Y TIALIiEHTIB i3 HIYHUM OoJieM
Ta aHaMHE30M paKy.

V nogaHux KJIiHIYHMX BUITaAKax, OKpiM HecrmenndiaHo-
o MEeXaHiYHOIro OOJIIO B CIIMHI, SIKUI 3yCTPIYa€ThCS MyXKe
4acTo, € IIie 1 BapiaHTU BTOPMHHOTIO crelu@ivHoro 6010
B cnuHi. [lpoaHanizoBaHi KJIiHiUHI BUMAAKU JIEMOHCTPY-
10Th, 1110 TIPY BUSIBJICHHI «U€PBOHUX MPAIopIliB» — O3HaK,
SIKi MOXYTb CBiTYUTHU TIPO crieludiuyHuii xapakTep 000,
Ma€ MPOBOAUTUCH PETEJbHUIA 1iarHOCTUYHMI motiyK. Jlist
JIiKapsl Ty>Ke BaXKJIMBO BUSIBUTU yCi IPUYMHU OOJIIO, SIKi €
y Talli€eHTa, Ta MPOBECTU MpaBUJIbHY IUEepeHIliiiHy mia-
rHocTuKky. Lle € 3armopykoto ycrminrHoro JiikyBaHHs [9].

O3Haky Ta CUMITOMHU Yy MALi€HTIB 3i crelu@ivHIMU
HATOJIOTIYHMMM IIpUYMHAMU OOJII0 B IIONEPEKY, Bimomi
SIK «9EPBOHI MPAMOPIli», € BAXJIMBUMU IiIKa3KaMM 11010
BTOPMHHOTO XapaKTepy 00J110, SIKi KIiHILIMCTH IIOBUHHI BU-
KOPMCTOBYBATU MPH OILHIII IIUX MALi€HTIB. ¥ cUCTeMaTU4-
HOMY aHaJli3i 0yJ10 OLIiIHeHO 3HAYYIIICTh ASSIKUX 3 TTOLIUPEe-
HUX «4€PBOHMX IpamnopliiB» npu 00110 B crirHi. OCHOBHI
«YEpBOHI Mpanopili», 110 BBAKAIOTHCS 3HAUYIIMMU: MTOXU-
JINI BiK, HEBPOJIOTiYHI O3HAKM, iCTOPisI TpaBMU, HasIBHICThb
3JI0KiCHOTO HOBOYTBOPEHHSI B aHaAMHe3i, BUKOPUCTaHHSI
KOPTUKOCTEPOIliB, HiYHMI Oinb, HeOaxkaHa BTpaTa Baru,
MUCcGYHKILS CEYOBOTO MiXypa abo KMIIIEYHUKA, BTpaTa To-
HYCY aHAJIbHOTO C(hiHKTEepa, aHeCTe3isl CIIHUYHOT JTiUISTHKY,
MHOCTiliHUI Oiib, HemaBHs iH(EKIIis, ciMeliHuiI abo 0co-

OuCTHIf aHAMHE3 CePILICBUX UM JIETEHEBUX 3aXBOPIOBAHb, 3a-
NUIIIKA, IMXOMaHKa, TUTIOBI CUMIITOMU pedJItoKcy, Kalleab
3 KpOB’10, MIOTOBUIJIEHHSI, TIMTOTEH3isl, 3arpyInHHUIN Oilb
npu HizMyHOMY HaBaHTaXXeHHi, Taxikapmis [10].

AMepUrKaHChKI KIIIHIYHI peKOMeHIallii 3 JiaTHOCTUKM Ta
JIIKyBaHHS 00JI10 B HVDKHII YaCTWHI CIIMHU Bim MiHicTtep-
cTBa y cripaBax BerepaHiB CILIA ta MinicTepcTBa 000poHI
CIIA (DoD, VA/DoD, 2022) npoIoHYOTb ONUpaTUCS
Ha Taki «4epBOHi IMpamnopii»: Bik > 50 pokiB, JIMXOMaHKa,
HellloAaBHs iHDeKIIisI, TpaBMa, HIYHUI OiJib, 00JIbOBI Bij-
YyTTsl y CTaHi CMOKOIO, Mporpecyioye MopyuleHHs pyxiB i
YYTJIUBOCTI, pariToBa aHecTe3is, clIabKiCTh y HOTax, Iu3y-
pisi, HETpUMaHHS KaJly, CXyJHEHHsI, paK Ta OCTEOIopo3 B
aHamHe3i abo0 Mmimo3pa Ha pak, iIMyHOCYIIpeCisi, BXXMBaHHS
TJIFOKOKOPTUKOIiB, BHYTPIIITHBOBEHHE BBEIEHHS HapKO-
TUYHUX TIpenapatis Touro [11].

Hasasricts 6010 BHOYI a00 IIia Yac BiIITOYMHKY MOXKeE
OyTHU ITOB’s13aHAa 3 OHKOJIOTIEIO i MOBMHHA BUKJIMKATHU KJIi-
HiuHy mimo3py. CuMnToMu, Mpo SIKi MOBIZOMJISIIOTH TTalli-
€HTHU, BKJIIOYAIOTh IIPOrpecylounii OiJib y CIIMHI IIPOTITOM
KiJIbKOX MICSIIIIB, SIKMI MOXe TTOCHIIOBATUCS I1iJl Yac Ipo-
BelneHHs1 MaHeBpiB BanbcanbBu. He3posymina BTpaTa Baru
3a3BMYail TEX MOXe OyTH MOB’s13aHa 3i 3JI05IKiICHUM HOBO-
YTBOPEHHSIM.

«YepBOHUMHU TPATTOPLUSAMU» TPU CUHIPOMi KiHCHKOTO
XBOCTa € MOpYIIeHHs (yHKIIii TA30BUX OpraHiB, IIPOrpecy-
[OUi MOPYIIEHHS YyTJIMBOCTI Ta pyxoBi posnaau. [lpu rme-
pesioMi Tpeba OyTH YBaXKHUMMU 32 HAsSIBHOCTI 3HAYHOI TpaB-
MU (BiIIOBIZHO IO BiKYy) Ta 3a YMOB TPHMBAJIOTO BXXWBAaHHS
MMali€eHTOM IIIOKOKOPTHUKOIMIB, a TaKOX Yy Billi > 70 pokiB
Ta 3a HasgBHOCTI octeomnopo3sy. [lix yac dizukaabHOro 00-
CTeXEHHSI MOXe CIIocTepiratucs OOJIoUicTh XpeOlliB Ta
00MeXXeHHST PyXJIMBOCTi. «YepBOHUMU TparopusIMu» IIpu
iH(eKILiHHOMY NPOIIECi € CUIbHUI OiJib, ONepaTUBHE BTPY-
YaHHS Ha XpeOTi IMPOTATroM IorepeaHix 12 MicsiiB, a TaKox
iMyHOIEIlIMTHI CTAaHU Ta KOHTAKT i3 XBOPUMHU Ha TYOEpKy-
JIb03. BaxkyinBo 3BepTaTy yBary Ha HasiBHiCTb JIMXOMAaHKU Y
TMAILi€HTIB i3 00J1eM y TTOITepeKy, 03HOOY a00 HEIOIaBHIX 3a-
XBOPIOBaHb, OCKIJIBKY 11i CUMITTOMU MOXKYTh CBITUYUTH TPO
iH(eKIifiHI TIpoliecu, SK-OT CHiHAIBHUN emigypaTbHU
aocuec (CEA). Knacuuna tpiama cumnromiB CEA — 6inb
Yy CIIMHI, JMXOMaHKa Ta HEeBPOJIOTIYHUI
neiluT — 3YCTPiYa€eThCs JIUILIE Y MEHII
HiX 8 % BuIAmKiB, Xo4a OiIb y CIUHI €
MOIIMPEHUM CUMMTOMOM. JluxoMaHka
MIPUCYTHS TIPUOIM3HO Y 66 % MalieHTiB i3
CEA. 3araybHa yactoTa iH(ekliii xpeoTa,
BK1o4HO i3 CEA, cTaHOBUTH NMPUOIM3HO
2,4 Bunanky Ha 100 000 oci6 Ha pik, ane
1Ieil TTOKa3HUK 3pOCTa€ 3 BIiKOM, JOCsITa-
foun 6,5 Bumnaaky Ha 100 000 oci6 cepen
moneit crapire 70 pokiB [12]. HeoOxigHo
TaKOX 3BEpTaTH yBary Ha 3acTOCYBaHHS
aHTUKOATyJSIHTIB a00 aHTUArperaHTiB.
Tpeba meperiasiHyTH CIUCOK JIKiB Y KOX-
HOTO MNalliEHTAa, SIKUI1 Ma€ OiJib y TTOIepeKy.
CTHCHEHHSI CIIMHHOTO MO3KY Ta HEpBO-
BUX KOPiHILIIB MOX€e OyTH HACJIiIKOM €ITi-
JlypaJIbHUX TEMaTOM i CYITPOBOKYBATUCS
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TOCTpUM 00JIeM Yy MOMEPeKy Y Malli€HTIB, SIKi MPUAMAIOTh
nepopaabHy aHTUKOATYJISTHTHY Teparito. YacToTa crioHTaH-
HUX eIilypalbHUX TeMaToM HU3bKa, MPOTe MAlliEHTH, SIKi
MPUINMAIOTh AHTUKOATYJITHTU a00 aHTUArperaHTH, a TaKoX
MaIieHTH 3 TPOMOOMITIEIO MiATAIOTHCS OUTBIIIOMY PU3KKY.
BaxoiBe 3HaueHHs B audepeHIIiiiHiil 1iarHOCTULI MalOTh
ceuocTaTeBi po3iaau. 30KpeMa, 3aTPUMKH cedi Ta KaJly yac-
TO TIOB’$I13aHi 3 CUHAPOMOM KiHCBHKOIO XBocTa. Ipeba 3arti-
JIO3PUTU CUHIPOM KiHCBKOT'O XBOCTA y MAIIEHTIB 3 TOCTPUM
0oJsieM y mornepeKy abo Horax, a Takox JUMCMYHKINE Ku-
IIEYHUKA Y1 CEYOBOTr0 MiXypa 3 CilJTIONoIiOHOI0 aHeCTe3iel0
a0o 6e3 Hel. 11 KJTiHInKCcTa BaXXJIMBO TaKOX 3BEPHYTH yBa-
Iy Ha HeIIOJaBHi orepallii abo CIiHaJbHI iH €KIIil, emimy-
paJibHi iH’€K11il KOPTMKOCTEPOiniB. 3MiHU B TSIKKOCTI Ta T1e-
pebiry, MosiBa HOBUX CUMITTOMIB 200 MOTipIIeHHSI IOTOYHMX
TMOBUHHI TMOTEPEeIUTH KIIHILIMCTIB PO MOXJIUBICTh iHDEK-
uii ado rematomu. [latieHTH 3 TOTOYHUM a00 BigmaIeHUM
aHAMHE30M BHYTPIlITHOBEHHOTO 3JIOBXWBAHHSI HApKOTH-
KaMU MalOoTh BUCOKMI1 pU3UK OaKTepieMii.

HesnaTHicTh po3nizHaTu crieuudiyHuil BTOPUHHUN Xa-
paxkTep 0010 Ha paHHIX CTadisIX MIPU3BOAUTD 10 3aTPUMKU
B 0OCTEXXEHHI Ta Tepallii, a OTXKe, IOripIllye MPOrHoO3 i MO-
K€ HaBiTh MPU3BECTU 10 cMepTi naiieHTiB [13]. 3 MeToro
nudepeHiiHOT AiarHOCTUKM JliKap Ma€e BpaxoBYBaTH Haii-
OiTbII MOMIMPEHi crierdivyHi TPUIMHU 7151 OOJIIO B TIOTIe-
peKy Ta 3HaTH, KyJIH CKepyBaTH TallieHTa Ha JOOOCTeXeH-
HsI Ta JIIKyBaHHSI B pa3i moTpedu [14].

Konu npouinbHO TipoBecTM HeWpoBi3yalizallito Tpu
0oJ1i B cruHi? AMepHrKaHChKa KoJeTis pamionoriB y 2021
pO1Ii OHOBMJIA KPUTEPIi IIOI0 TOro, KOJM MOIIJIBHO i He
IOLIIbHO MpH3HAYaTH HelpoBisyandizalilo Ipu 0oji B
cnuHi [15].

Bunanku, KoM J0peyHa HelipoBidyaisamisi mpu 0o B
nonepeky (3rinno 3 ACR Appropriateness Criteria®, 2021):

— Mimo3pa Ha CMHApPOM KiHchbKoro xBocta: MPT momne-
PEKOBOTO Bifily (3 KOHTpacToM abo 0e3) € METOIOM BU-
6opy (3a3BUyait TOpeuHuii);

— Mimo3pa Ha 3JI0sIKiCHICTh (MeTacTas3u, MepBUHHI MyX-
smHu): MPT 3 konTpactom a6o IMET-KT (rpu onkoaHam-
Hesi);

— migo3pa Ha iHdexIilo (CIOHIWIOAUCIIUT, eTimay-
panpHMii abcuec): MPT 3 koHTpacToM (HaWIyTIMBIIINi
METOII);

— TpaBMa 3 mimo3poio Ha mepenaom: KT 6e3 koHTpac-
Ty (HaiiKpalle I Bi3yalizallil KiCTK1), aJlbTepHaTUBa —
peHTreHorpadis;

— micisgonepauniiiHuii 6i1b (HoBa abo Iporpecyipoua
cumnromatuka): MPT 3 KoHTpacToM (IJjisi BUSIBJICHHS
pyO11eBOi TKAHUHU, PELIUAUBY IPUXKi);

— HeBpoJIoTiuHui AediuT (rporpecyroda ciadKicTh,
nopyieHHs ceyoBunyckaHHs): MPT 6e3 koHTpacTy (rep-
BUHHUI METON);

— XPOHIYHMI OiNb 3 O3HaKaMU CTEHO3Y XpeOeTHOro
kaHairy: MPT 6e3 KoHTpacTy (IJ1s OLIIHKY CTyIeHs KOMII-
pecii).

Bunanku, ko HeiipoBizyanizanis Henopeuna (ACR,
2021):

— TOCTPHUii/MiArocTpuii 6ib 06€3 «4epBOHUX Iparnop-
1iB» (mepiii 6 TUKHIB);

— HEYCKJIaIHEHUI OCTEOXOHAPO3 a00 CIOHIUIBO3 0e3
HEBPOJIOTIYHOTO IedillnTy.

Ha ocHOBi pO3MISIHYTHX KJIiHIYHMX BUITAIKiB Ta aHATI3Y
JIiTepaTypy MOXHa c(popMyBaTH aJITOPUTM POOOTH 3 Malli-
€HTOM, SIKOTO TypOye 6ib y criuHi [16]. Lleit anroputm mo-
JIaHO Ha puc. 4.

[IpaBunbHMii miarHo3 BcranosieHo. Illo mami? [Ipoana-
JIi3yBaBIIIM OCTaHHI KJTiHIYHI HACTAHOBHU 111010 OOJIIO B CTIN-
Hi, MOXHa IilTX BUCHOBKY, 1110 JIIKYBaHHS CIIeLIU(piIHOTO
HeMeXaHiuHOro 0010 B MOIepeKy Mae OyTH €TiOJIOTiYHO
Opi€EHTOBAHUM, 3 MYJIBTUAMCLUIUITIHADHUM IIiAXOIOM Ta
TiCHOIO CHiBMOpalielo JiKapiB pi3HUX crellialbHOCTel (He-
BPOJIOT, iH(EKIIIOHICT, OHKOJIOT, HEHPOXipypr TOIIIO).

[Ilo crocyeTbest HecenUivHOTO MeXaHiYHOTO 0OJTI0 B
CIMHI, TO 32 OCTaHHI POKM BUIIILIO 6araTo peKoMeHaauii

Ta6nuys 3. Haii6inew nowupeHi ma)ki yu cneyugiyHi npu4yuHu 0ns 60110 8 nonepeky 8ionogioHo
0o HacmaHoeu Duodecim 00435 «binb y nonepeky», po3miujeHoi Ha catimi MO3 [8]

3axBoproBaHHSA

AHaMHe3, CMUMNTOMU Ta O3HaKu

CwuHpgpom cauda equina, HecTeprHUiA 6inb
Ta CBKWI Napes ofHiIei 3 M’A30BUX rpyn
HUXHBLOT KiHLIBKN

YTpyOHEHWIN NOHATOK CE4OBUMYCKaHHS, 3aTpUMKa ab0 HETPUMaHHS cedi, aHarnbHe
HETPMMaHHS, MPOMEXMHHA aHecTesis (CioHMYHa BTpaTa YyTNMBOCTI), K MpaBuno,
CYMNTOMM Mapanivyy HVXHIX KiHLiBOK

Po3pviB aHeBpM3MKM a0pTU, FrOCTPa OMCeKLs
aopTu

PanToBui, HecTeprnHui 6inb, BiK cTapLle 50 pokiB, HecTabinbHa remoguHamMika

3nosikicHa nyxnuHa

Bik cTapLue 50 pokiB, pak B aHaMHe3i, MMMOBINbHa BTpaTta Baru, nepioauyHi enisogm
JIMXOMaHKW, NporpecyBaHHs CUMMTOMIB, 6iflb Y CMOKOi, TpuBanicTb 60510 GifbLue
0fHOro micaus, napanapes

BakTepianbHuin cnoHgunit
HapKoTUKaMu

[MonepepnHs onepadis Ha CNuHi, iHpeKUii ce4oBMAINBHUX LUMAXIB @60 LUKipH,
iMyHOCynpecis, NiKyBaHHS MIOKOKOPTUKOIAaMM, 3MT0BXMUBaHHSA BHYTPILLHbOBEHHUMU

Komnpeciinuin nepenom xpebta

Bik cTapLue 70 pokiB, nafiHHA B aHaMHe3i, MepoparnbHe NiKyBaHHs
FIIIOKOKOPTUKOIAamMM

CnoHgunonictes

Mignitku (Bik 8—15 pokiB)

CniHanbHWi cTEeHO3

Bik cTapLue 50 pokiB, HeMporeHHa KysnbrasicTb

AHKINO3yo4nit CrnoHaMnoapTpuT

Bik monogLue 40 pokiB npu NO4aTKOBMX CUMMATOMaX, 6iflb HE NOM AKLLYETLCA
MOCTINBbHUM PEXMMOM, PaHKOBa CKYTiCTb, TpUBanicTb 60510 LLOHaNMeHLLEe 3 Micsi
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AHaMHe3, KniHiuYHWiA ornag

A

Hemae «4epBOHMX NparnopLis»,

Hemae «4epBOHMX npanopLyis»,

nabopaTopHi METOAM, OHKONMOLLIYK

4 y

€ «4epBOHi nNpanopuyi» HeBpOMaTU4HWiA 6inb, BOrHULLEBA HOLMLENTUBHWIA 6inb, HEMAE BOrHULLEBOI
HEBPOJIOriYHA CcUMMTOMATHKA HEBPOJIOriYHOI CUMMTOMATUKM
y
3a iHavBigyanbHUMM NOKa3aHHAMM: y Y
peHtreHorpadis, KT, MPT, MPT xpe6Ta Hecneundiunun
O®EKT-cKaHyBaHHsI, cUMHTUrpadis, P M’I30BO-CKENETHUI 6inb

CneumdiyHe 3aXBOPIOBAHHS
xpebTa 4u CMIMHHOro MO3KY

KomnpeciitHa pagukynonaris

PucyHok 4. Anzopumm ob6cmexkeHHA nayieHma 3 6os1em y cnuHi

Bill BIUIMBOBUX (haXOBUX MEAMYHMX OpraHizalliil, 3 SIKHUX
MOXHa BUAUIUTH TakKi paktu [17—20]:

— CTaH OUIBIIOCTI Malli€EHTIB 3 TOCTPUM ab0 MiATOCTPUM
00J1eM y TIOIIEePEKY IMOJIIMIITYEThCS MPOTATroM 1 MicsList He-
3JIEXXHO Bifl JTIKYBaHHS;

— BIJCYTHI MPOCTi [iarHOCTUYHI Ta/ab0 MPOrHOCTUYHI
b6ioMapKepu OOJTIO B CITNHI;

— TIalliEHTaM PEKOMEHAYEThCSI SKHANUIIIBUJIIE MTOBEP-
HYTHUCH 70 3BUYHOI (Di3UUHOI aKTUBHOCTI, HaBiTh 32 HasIB-
HOCTI 00JII0, YHUKAIOUX MOCTIILHOTO PEXUMY, SIKUI MOXe
MPU3BOIUTHU IO XpOHi3allii 60IIo;

— OCBiTa Malli€HTa 010 JOOPOSKICHOI MpUpoar OO0
B Oi/IBIIIOCTI BUITAAKIiB, aKIIEHT Ha TOMY, 1110 pyX € Oe3Ieu-
HUM, — KPUTUYHO BaXKJIMBUI KOMIIOHEHT CTpaTerii.

KniHinucTy i manieHTy NoBMHHI BUOMpAaTH HedapMako-
JIOTiuHe JIiKyBaHHSI 3 TOBEPXHEBUM TEIJIOM (J0Ka31 MOMip-
HOI SIKOCTi), Macax, aKymyHKTYpY, MaHyaJbHY Tepariito (J10-
Ka3u HU3bKOI sIKOCTi). SIKIo moTpioHe (apmakosoriuHe
JIIKYBaHHSI, KJIHIIIMCTaM i MalieHTaM CJiiJi o00upaTu HecTe-
POIHI TpoTU3ariaibHi 320U (10Ka3u MOMIpHOI SIKOCT).

— OcraHHi &aHi Mokaszaiu, 1110 aleTamiHoGeH He €
e(eKTUBHUM Yy MOJIMNIIEHHI pe3yIbTaTiB JIIKyBaHHS 00JII0
B CIIHI TTOPIiBHSHO 3 TU1a1e0o0.

— CucreMHi cTepoiny He € eDeKTUBHUMU B JIiKyBaHHi
TOCTPOTro abo IMiAroCTPOro 00O y IOMEPEKY.

— BOO3 pekoMeHay€e YHUKATU TaKUX BTPyYaHb, SIK I10-
nepekoBi OaHmaxi, peMeHi Ta/abo oropu, aeski (iznuHi
METOIIM JIIKyBaHHSI, TaKi SIK Tpakilisl (TOOTO BUTSTYBaHHS
YaCTUHU Tija), i Aesiki JiKu, Taki K OmioinHi 3HeOo0-
BaJIbHi, SIKi MOXYTb OYyTH TOB’SI3aHi 3 Mepeao3yBaHHSIM i
3JIEXKHICTIO.

— BumaeTtbess HeOOXimHUM TTOTMIIMTUA (eHOTUITYBaH-
H$I MALiEHTIB 3 00JIeM Y TTOTepeKy, 00 MaTh MOXJIUBICTh
3aIPONIOHYBATH OiIbII ITepCcOoHi(piKOBaHy Tepalliio Ta ITim-
BUIIUTY €(PEKTUBHICTD JIIKyBaHHS.

Takox Tepamis Hecrieu(iYHUX OTOPCANTiii Ma€ BKIIIO-
YyaTd TaKi MPOMIKHI IIiJIi: 3HMXKEHHS iHTEeHCUBHOCTI 00-
JILOBOTO CUHAPOMY, 30i1blIeHHST 0€30071b0BOr0 IMepiomny,
noJinimeHHs: GyHKIi ypakeHux cyriobiB i xpeoTa, MminBu-
LIEHHS SIKOCTi XXUTTS nauieHTa [21].

BucHoBKM

binb y monepeky € mommpeHow mpobaeMol0, YacToTa
SIKOI JIMIIIE 3pOCTa€ B Cy4aCHOMY CBiTi. X0ua OiIbIIICTb BU-
MaJKiB 0010 B MOMEPEKY He MOXHA BiTHECTHU 10 KOHKPET-
HOI CTPYKTYPHOI MPUYMHMU, JIiKapi MOBUHHI 3HATH, 11O Oilb
Y CITMHI MOX€ OyTH MPOSIBOM He JIMIIIEe MEXaHiYHO1 Topcarii
Yy paaukymity. BaxkinBo mommpioBatu iH(opMaiiito mpo
Te, SIKi CKapru, IJaHi aHaMHe3y YU pe3yJIbTaTh (hi3uKaJlbHO-
'O OIJISIIY MAlliEHTA € TIOTIEPEIKYBATbHUMU O3HAKAMU BTO-
PUHHOTO cTielr(piTHOro 60JII0 Ta CUMIITOMAMM HEBiIKIIam-
HUX 200 eKCTPEeHUX CTaHiB, 1110 MOTPEOYIOTh 10IaTKOBOTO
obcrexxeHHs. Koy naiieHT Ma€e oMH 3 HETUTTOBUX CUMII-
TOMiB OOJIIO B CITMHI, AiarHO3 CJIif MePerIsSIHYyTH Ta XBOPOTO
nooocTexuTu. HezgaTHicTh cBOEYAaCHO pO3ITi3HATH 11i CTa-
HU MOXE MaTW 3HA4YHi HeraTUBHi HACTiIKU JJIsI 310pOB’SI
namieHta. CBoe€yacHa [iarHOCTUKA MTO3BOJMTDH IIBUIIIE
pO3MoYaTH JIiKyBaHHS Ta JOCSTTH KPallloro KJIiHiYHOTo pe-
3yJIbTaTy, @ iHKOJIM i BpSITYBAaTH >KUTTS MALli€EHTY.

Kokt iHTepeciB. ABTopu 3asiBISIOTh MPO BiACYT-
HiCThb KOH(DIIIKTY iHTepeciB Ta BjlacHOI (hiHaHCOBOI 3aili-
KaBJICHOCTI IIPH IiATOTOBIIi TaHOI CTaTTi.

Indopmania npo dinancyBanns. Ls pobora He oTpu-
MyBasia (piHAaHCOBOI IIATPUMKH.

Buecok aBtopiB. boxenko H.JI. — KoHiemiist i nu-
3aifH, OMMC Ta aHali3 KIHIYHUX BUMAAKIB, pelaryBaHHs
TEeKCTY, (opMyIioBaHHsS BMCHOBKiB; boxeHko M.I. —
KOHLIeTIid i TU3aiiH, CUCTEMAaTUYHUIA aHaJli3 JiTepaTypHu,
aHaJi3 KJIiHIYHUX MiAXO0iB, HATMCAHHS OCHOBHOTO TEKCTY
pykonucy, (popMyItoBaHHSI BACHOBKIB.
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Back pain:
challenges of differential diagnosis and the search for the underlying cause

Abstract. Background. The most common form of low back pain
is called non-specific or mechanical low back pain, as it has no
clear structural or pathological cause. However, it is important to
be able to identify back pain caused by specific cause, which can
sometimes be life-threatening. The purpose was to highlight the
importance of identifying red flag signs that may indicate a spe-
cific, non-mechanical origin of back pain through the analysis of
clinical cases and current literature. Materials and methods. We
analyzed clinical cases of patients diagnosed with specific back
pain. Methods included content analysis, systematic and com-
parative analysis, and bibliosemantic analysis of recent scientific
publications Results. We analyzed three illustrative cases from our
clinical practice. We evaluated the clinical value of common ‘red
flags’ in back pain and outlined a diagnostic algorithm for patients
with back pain. We reviewed key specific causes of back pain, with
particular focus on ‘red flags’ and indications for neuroimaging.

Tom 15, N2 2, 2025

The first case involves a patient with a thoracic spinal meningio-
ma. ‘Red flags’ included persistent night pain unrelieved by rest,
progressive neurological deficits, leg weakness, decreased deep
tendon reflexes, and an abrupt change in clinical dynamics follo-
wing physical exertion. The second case involves a patient with an
abdominal aortic aneurysm, presenting with pulsatile night pain
worsened in the supine position and unrelated to mechanical load.
The third case describes a patient with spinal metastases from
breast cancer. Notable ‘red flags’ included night pain aggravated
by lying down, a history of malignancy, and neurological symp-
toms. Conclusions. When ‘red flags’ — signs that may indicate a
specific underlying cause of pain — are detected, a thorough di-
agnostic workup is warranted. Early diagnosis enables prompt ini-
tiation of treatment, leads to improved clinical outcomes, and in
some cases, can be life-saving.

Keywords: pain; back pain; visceral pain; diagnosis; clinical cases
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'"Meoduy4Huii yenmp «Angels Clinic», m. BiHHuUysa, Ykpaina
’BiHHuybKuli HayioHaneHUli Medu4Huli yHisepcumem im. M.I. lMupozoea, m. BiHHuys, Ykpaina

Bapiayil nono)xeHHA HaAKONIHKa 3aN1eXHOo
Bia mopdoTnny KoniHHOro cyrno6a
Yy XBOpUX 3 OCTEOapTPNTOM

Pe3tome. AkmyanbHicmes. ByBueHHA 0COBNIMBOCTEN NONOXEHHSA HAZKOMIHKA 3 YPaxXyBaHHAM MOPGOTHMNY KOJiH-
Horo cyrno6a € akTyanbHUM 3aBAaHHAM CyyacHoi opTonegii. Mema: oxapaktepusyBaTii 0COONMBOCTI NMONOMXKEHHSA
HaJIKoMiHKa Y XBOPUX 3 OCTE0APTPUTOM KOMIHHOTO Cyrnoba 3 ypaxyBaHHAM MOPGONOTiYHNX BapiaHTIB CTPYKTYpH
cyrnoba. Mamepianu ma memodu. lNpoaHanizoBaHo pe3ynbTaTi peHTreHorpadiuHoro o6ctexeHHsa 100 BUNagKis
0CTe0apTPUTY KONiHHOrO cyrnoba (cepepHiln Bik obcTexkeHnx — 63,56 + 8,10 poky). MopdoTun | BcTaHoBREHO y 21
(21,0 %) nauieHTa, mopdoTun Il —y 38 (38,0 %), mopdoTun [l —y 29 (29,0 %), mopdoTun IV —y 12 ocib (12,0 %). Oco-
6/1MBOCTi MONOXeHHA HaJKoJiHKa BU3Hauanu, po3paxosytoun iHgekcu Insall-Salvati, Caton-Deschamps, Grelsamer-
Meadows, Blackburne-Peel. PiBeHb cTaTUCTUUYHOI 3HaUyLWOCTi BU3Havanu npu p < 0,05. Pesynemamu. CepepHin

nokasHuk iHgekcy Insall-Salvati B oci6 3 moppoTmnom | ctaHosuB 1,11 + 0,05, mopdoTunom Il — 1,29 + 0,38, mopdo-
Tunom lll — 1,32 £ 0,25, mopdotunom IV — 1,40 £ 0,14 (p = 0,009). 3HaueHHs iHgekcy Caton-Deschamps B o6cTexe-
Hux 3 mopdoTunom | ctaHosuno 0,77 + 0,14, mopdoTunom Il — 0,74 £ 0,23, mopdoTunom Il — 0,78 + 0,24, mopdo-

Tunom IV — 1,05 + 0,16 (p = 0,02). CepeHiii noka3HuK iHaekcy Grelsamer-Meadows B 06cTeXkeHUx 3 MoppoTunom |
cTaHoBuB 1,84 + 0,12, mopdoTtunom Il — 1,86 + 0,46, mopdpoTunom lll — 1,86 + 0,44, mopdoTtunom IV — 2,41 + 0,33
(p = 0,009). Moka3Huk BigHoweHHA Blackburne-Peel y nauienTis 3 mopdotunom | ctaHosus 0,64 + 0,09, mopdoTu-
nom Il — 0,59 + 0,23, mopdoTunom Il — 0,74 + 0,24, moppoTunom IV — 0,98 £ 0,14 (p = 0,001). HaABHiCTb 3HaueHb
Blackburne-Peel < 0,8 6yna acouiioBaHa 3 BUWMMK WaHcamu dopmyBaHHA MopdoTtuny Il (BigHOLWEHHSA WaHCIB
(OR) =9,8; 95% Cl: 1,9-49,2; p = 0,0007). Buwyi waHcu po3sutKy MopdoTtuny lll BCTaHOBNEHO Y NaLieHTiB 3i 3HaUeH-
HAamu Insall-Salvati > 1,2 (OR = 4,7; 95% Cl: 1,4-16,0; p = 0,007), Blackburne-Peel 0,8-1,0 (OR = 4,4; 95% Cl: 1,2-17,0;
p = 0,03). HasBHicTb 3HaueHb Caton-Deschamps > 1,2 Ta Blackburne-Peel > 1,0 6yna nos’azaHa 3 BULMMU LIAHCAMU
dopmysaHHa mopdoTuny IV (OR = 21,6; 95% Cl: 1,6-297,4; p = 0,02, Ta OR = 23,1; 95% Cl: 3,3-160,1; p = 0,001, Bigno-
BiHO). BucHo8KuU. OCO6NVBOCTI MONOXKEHHA HAAKOMIHKA Y NauieHTiB 3 mopdoTmnamu | Ta Il KoniHHoro cyrno6a 3y-
MOBJIeHi NMepeBa)kHO NaTONOriYHNMK 3MiHaMVK CYrno60BOi MOBEPXHi MPOKCMMAIbHOMO BiAAiny BeNVKOroMmifKoBoi
KicTKK, y xBopux 3 mopdoTtrnamu lll Ta IV — yparkeHHAM natenodemopanbHOro 3uneHyBaHHs.

KniouoBi cnoBa: koniHHuin cyrno6; gereHepaTMBHO-UCTPOGIUHI 3aXBOPIOBaHHS; OCTE0APTPUT; FOHAPTPO3; HAL-
KONiHOK; mopdonoris

Bctyn

TlonoxxeHHsT HAIKOMiHKA € BaXKJIMBUM OiOMEXaHIUHUM
dakTopoM (yHKIIIOHYBaHHSI KOJIIHHOTO cyrjoba [1—4],
SIKUIT acOIiOBaHMIA 3 PO3BUTKOM IMATOJIOTTYHUX 3MiH OTIO-
PHO-PYXOBOTO arrapaTty, 30KpeMa XBOpoO dereHepaTUBHO-
nuctpodiuHoro xapakrepy [1, 5].

OCHOBHUMHU TUNAMU MATOJIOTIYHOTO MOJIOXEHHS Hall-
KOJiHKa € patella alta (BUCOKe CTOSIHHS HAJKOJIHKA) Ta
patella baja (infera) (HU3bKe CTOSIHHSI HaJKOJIiHKa). Y BU-
nankax patella alta KOHTaKT HaIKOJiHKA 3i CTETHOBOIO
OOpO3HOI0 BUHUKAE MPU OUIBIIOMY CTYIMEHI 3rMHaHHS
KOJIIHHOTO cyrjioba, HiXX npu patella norma, 10 3HUXYE
CTa0ITbHICTh HAIKOJIHKOBO-CTETHOBOTO cyrjoba. Tomy

patella alta MoB’3y10Th 3 BUIIMM PU3UMKOM (hOpPMYBaH-
HSl HecTaOUIbHOCTI maTesoheMOpabHOTO 3UJIeHYBaH-
HSI, PEUMIVMBYIOUYMMM BUBMXaMU HaJIKOJIiHKa, Ooiem y
IepeaHbOMY BIiIIiIi KOJIHHOrO Cyrioda Ta XBOpPOOOIO
Ocryna — lnsrrepa [1, 2, 6]. HaroMicTh HU3bKE CTOSIH-
HSI HAJKOJIIHKA € IPOBOKYIOUMM (haKTOPOM ITiIBHUILEH-
HsI peTpomnareisspHoro TuckKy. HasBHicTb patella infera
OB’ SI3YI0Th 3 00MEKEHHSIMU 00CSTY PYyXiB, 00JE€M Y CYIJIO-
6i Ta kpemitauieio [1, 4].

VY cyyacHiii mpakTUlli BUKOPHUCTOBYIOTh Pi3HI METOIU
Bizyastizalii Ta BUMIpIOBaHHS OCOOJMBOCTEN TMOJOXEHHS
HankousiHka [1, 3, 7—9]. Binomi MeTomuku npsmMoro Bu-
MipIOBaHHSI, 32 IOMOMOTOI0 SIKUX OLIHIOIOTH MOJIOXEHHS
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HaJKOJIiHKA BiTHOCHO CTETHOBOI KiCTKM, Ta METOAUKU He-
MPSIMOTO OILIHIOBaHHSI, BUKOPHUCTOBYIOUM $SIKi PO3paxoBy-
IOTh OTO CTOSTHHSI III0JI0 BEJIMKOTOMITKOBOI KicTKu. [Tpsi-
Mi METOIM OIiHIOBaHHSI 3a3BMYaii He BUKOPUCTOBYIOTH,
1110 3yMOBJIEHO CKJIA/IHICTIO iX peanisattii [1]. OcHOBHUMM
MOKa3HUKaMH1 HEeTpsIMOi OIiHKY TOJIOKEHHS HaaKOJiHKa
€ inmexcu Insall-Salvati [10], Grelsamer-Meadows [11],
Blackburne-Peel [12] Ta Caton-Deschamps [13]. Buco-
Ka e(eKTUBHICTb BUKOPMCTAaHHS 3a3HAYeHMX iHIEKCIB
MiATBEpIXEeHA 4YWCJICHHUMU OOCTiIKEHHSIMHU, 30KpeMa
JIOBEIEHO BMCOKi PiBHi HamiliHOCTi, BiATBOPIOBAHOCTI Ta
YYTJIMBOCTI BUMipIOBaHb JIJISI XapaKTePUCTUKU MOJTOXKESHHSI
Hagkojinka [1, 3, 14—16].

He3Baxarouu Ha BinmoMi pe3ysibTaTH JOCHIIXEHb, €01~
HUIl CTaHAAPTU30BAHUII IIAXiA IO OLIHKU ITOJOXKEHHS
HankomiHka BigcytHii [1]. [lutanHs BuOGoOpy imeasb-
HOTO iHIEKCY 3alMIIAEThCs HeBupimeHuM. Ha mymKy
C. Konrads ta cmiBasr. (2022), HaiiBUIIIOI TOYHOCTI LIOAO
OLIIHKY TTOJIOXKEHHSI HaIKOJiHKa MOXHA JOCATHYTH TIPU
BUKOPUCTaHHI MpaBWJIbHOI KOMOiHallii iHAeKCiB. fAK 3a-
3HAYalOTh JOCHIAHUKM, HaWKpalluM ITiIXOAOM € KOMII-
JIEKCHEe BUKOpMCTaHHS iHaekciB Insall-Salvati Ta Caton-
Deschamps a6o Blackburne-Peel [1].

Ha nanry aymky, came MopdosoriyHi Bapiallii cTpyk-
TYPHUX BapiaHTiB KOJIHHOTO Cyrjgoba MepenKoIKalTh
CTBOPEHHIO EIMHOTO aJITOPUTMY BU3HAUCHHS TTOJIOKEHHS
HaJKOJIiHKA, YCKJIAIHIOOTh iHTepIpeTallito pe3yibraTiB i
MOPIBHSIHHS KIIHIYHUX JaHUX. ToMy HeoOXimHi momaibIii
TOCTIIKEHHS VIS CTaHZApPTU3allil METO/IB OLIIHKM Ta BU-
3HAYEHHST ONTUMAJIBHOTO ITAXOAY 1O BUMIipIOBaHHS IO-
JIOKEHHSI HAIKOJIHKAa 3 ypaxyBaHHSIM MOP(OIOTiYHMX
0COOJIMBOCTEl CTPYKTYypM KOJIiHHOro cyrio6a. HynaboBa
rirmoresa MOC/IIXKEHHS IOJISIra€ y BiICYTHOCTI BipOrimaHO1
BiIMiHHOCTI ITOKa3HUKiB ITOJIOKEHHSI HAAKOJiHKa y Ta-
LIEHTIB 3 OCTEOAPTPUTOM KOJIIHHOTO Cyrioba 3 orjsay Ha
MopdoJIoTiuyHi 0COOIMBOCTI CTPYKTYPH CYI100a.

Mema nocnmimxeHHS: oXapaKTepu3yBaTH OCOOJIMBOCTI
MOJIOXEHHSI HAJKOJiHKA Yy XBOPUX 3 OCTEOAPTPUTOM KO-
JIIHHOTO cyTyio0a 3 ypaxyBaHHSIM MOP(OJIOTIYHMUX BapiaH-
TiB CTPYKTYpPHU Cyrio0a.

Marepianu Ta meToan

VY nmanoMmy oOcepBalliiiHOMY IONEepeYHOMY (Cross-
sectional) JocCIiIKeHHi MpoaHai30BaHO pe3yJbTaTu PEHT-
reHorpagiyHoro odcrexxeHHs1 100 BUNaakiB oCTe0apTpUTy
KOJIIHHOTO cyrioba 3 IMepeBaKHUM YypaxKeHHSIM Melialb-
Horo Bimainy cyrio6a y 70 maiieHTiB, siki nmepeOyBain Ha
CTalliOHapHOMY JIiKyBaHHI B TPaBMaTOJIOTIYHOMY Bili-
sneHHi KHIT «BiHHMLIbKA MichbKa KJTiHIYHA JIiKapHSI IIBU/I-
KOi MeIUYHOI JoTToMoTH» 3a Trepion 2017—2025 poxiB.

JlocmimKeHHsT TIPOBOAMJIM BIiIIIOBITHO JO €TUYHMX
npuHuMITiB [enbciHchbKoI mexiapanii BcecBiTHROI Meqmd-
Hoi acomiaii (BMA) «ETnuHi npuHIMIIM MEIUYHUX T0-
CJTIIKEHb 3a y4acTIO JIIAUHU» (CbOMUM Mepersisij, Mpuii-
HaThil Ha 64-i1 TenepanbHiii acam6iei BMA, ®opranesa,
bpasunis, xosrens 2013 poky), Konsenuii Pagu €Bponu
npo mpaBa JroauHu Ta oiomenuuunHy (M. OB’eno, Icnanis,
4 xBiTHa 1997 poKy), a TaKOX 3TiAHO 3 YNUHHUMMU Hallio-
HaJbHUMU €TUYHUMU CTaHIapTaMu. YCi yJaCHUKU OyJIu

MoiH(pOpPMOBaHi 100 y4yacTi y JAOCHIIXKEHHI Ta Hamalu
nUCbMOBY iH(OpMoBaHy 3roay. [lepcoHanbHi maHi mariti-
€HTIB Oy 3HeOCOOJIeHi /TSl 3a0e3rneueHHs KOHDIAeHIIii1-
HOCTI.

Monynayia

Kpumepii exaouenns nauyieumie y 00caioiceHHs: TIEP-
BUHHMII OCTE€0apTPUT (OCTE0apTPO3) KOJIHHOTO Cyrioda
II-IIT ct. 3a xnacugikarieto Kellgren-Lawrence 3 mepe-
BaXXHMM YpaxK€HHSIM MeiaJlbHOrO Bildilly; BTOPMHHUIA
OCTE0apTPUT KOJIHHOTO CyIio0a 3 MepeBakKHUM ypaxkKeH-
HSIM MeJliaJIbHOTO Binaily cyrioba, 30kpema Iiciisg nepe-
HECEHOIo acenTUYHOIro HEKPOo3y MedialbHOIO BUPOCTKA
CTETHOBOI KiCTKM; 3aJOBIJIbHUI CTaH JIaTepaJIbHOTO Bili-
JIy KOJIIHHOTO cyrio0a (HeYIIKOMKEHUII MEeHICK Ta TTOBHA
TOBUIMHA CYrJ000BOTO Xpsillia); LIUTICHICTh 3B’SI3KOBOTO
arapaty KOJIIHHOTO CYIJi006a; MOXJIMBICTb TIOBHOTO PO3-
TMHAaHHS KOJIIHHOTO cyrjio0a abo HasBHICTb 3TMHAJIbHOI
KoHTpakTypu < 10°.

Kpumepii eukaiouenns 3 00caioxceHHs: OIHOUACHE ypa-
JKeHHSI MelliaJIbHOI'O Ta JIaTepaIbHOIO BiIiliB KOJiHHOTO
cyriaoba nereHepaTUBHO-AUCTpOdiuHMM mpoiiecoM I—
IV cr.; BTopuHHUII MOCTTpaBMaTUUHUI OCTEOApPTPUT TTic-
JIST TIepeJIoMY T1aTO BEJIMKOTOMIIKOBOI KiCTKU; TTOTEpeIHi
OIepaTUBHI BTpYYaHHS, BUKOHAHI B TUISHII TPOKCUMAaJIb-
HOTO BilIiTy BEIMKOTOMIJIKOBOI KiCTKM B aHaMHe3i (3a BU-
HSITKOM apTPOCKOTIIYHOT MEHICKeKTOMii); HassBHICTb 3I'M-
HaJIbHOI KOHTpakTypu > 10°; HecTaOiIbHICTh 3B’SI3KOBOT'O
arapaty KOJIHHOTO Cyrjio6a; BTOPMHHUI OCTE0apTpPHT,
3YMOBJICHU I AUCTUTACTUIHUMM 3MiHAMU KiCTKOBOI TKaHH-
HU, METa0OJIYHMMMU Ta iHIIMMM 3aXBOPIOBAHHSIMU (OXPO-
Ho3, xBopoOa lomie, xBopoba Ilemxera, ocreomeTpos);
aKTUBHUM iH(EKILIAHMI mpolec Y1 HasSIBHICTb JIATEHTHOI
iHexKIii.

CepenHiii Bik 06cTeskeHUX cTaHOBUB 63,56 8,10 poky.
Ho anaisy BkimodeHo 26 (37,1 %) yonosikis ta 44 (62,9 %)
KiHKA. O3HaK1 OZHOOIYHOTO OCTE0APTPUTY KOJIIHHOTO Cy-
rinoba BcraHoBneHo y 40 (57,1 %) nmauienTis, y 30 (42,9 %)
00CTeXEHUX BUSIBJICHO JBOOIUHUIA XapaKTep YpaKeHHSs.

Ha nepmiomy etami mociimkeHHST HIJISIXOM KJIacTepu-
3alii CTPYKTYpHHX MNoKa3HMKIB 100 KONIHHUX CYIJIOOIB
00CTeXXKEeHUX XBOPUX C(OPMOBAHO 4 TPyNU JOCTiIKEHHS,
SIKi BiamoBiganu 4 MopdoJIOriYHNM BapiaHTaM KOJIIHHOTO
cyrnoba. Mopgortun I BcraHosneno y 21 (21,0 %) nai-
eHta, mopdorurn II — y 38 (38,0 %) xBopux, y 29 (29,0 %)
obcrexennx 3adikcoBano mopdorur I11, mey 12 (12,0 %)
oci6 — mopdotur I'V.

Memoodu docnidxeHHs

Jns knacrepusaliii TUITIB KOJTIHHUX CYTJ100iB OyJ10 BU-
3HAYEHO HACTYITHI MOP(OJIOTiYHI TapaMeTpu: MOKa3HUKU,
BU3HaYeHi Yy (DpOHTAIbHI MIOLINHI, — MOJIOXEHHS aHATO-
MIiUYHUX OCei1 CTErHOBOI Ta BETMKOTOMIJIKOBOI KiCTOK Ta OCi
HIDKHBOI KiHIIIBKM, TMOKA3HMKU BHYTPIIIHBOCYTI000BUX
IPOCTOPOBUX CIiBBiTHOLICHb, MOP(GOMETPUYHI ITOKa3-
HUKM IMCTaJIbHOTO BiIHilly CTErHOBOI KiCTKHM Ta IMPOKCH-
MaJIbHOTO BiIIiy BEIMKOTOMIJKOBOI KiCTKU, MOMOMIiXHi
KPpUTEPil OLIIHKM AereHepaTUBHO-IUCTPO(hIYHOTO ypaXKeH-
HSI KOJIIHHOTO cyryio0a Ta MOKa3HUKM, BU3HAYEHi B cari-
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TaJIbHII TJTIONIMHI: MOPGOJIOTIUHI MTOKAa3HUKK TUCTAIbHO-
To BiJIily CTETHOBOI KiCTKM Ta TPOKCUMAJIBbHOTO BilIiTy
BEJINKOTOMIJIKOBOI KiCTKH, & TAKOX IMOKa3HUKU CTPYKTYPU
Ta MOJIOXKEeHHSI HaAKOJiHKa. Biabin netaibHO 0COOIMBOCTI
KJIacTepM3allii TUITIB KOJIHHUX CYIJI00iB, YpaskeHUX Jere-
HepaTUBHO-IUCTPOMIYHUM TIPOIIECOM, HaBEeICHO Y HaIlliit
nonepeaHiit podoti [17]. dasa aHamizy KOpOHAJIbHUX MOP-
(OJIOTiYHMX MOKA3HMKIB BUKOPUCTOBYBaIM 100 KOpOTKUX
peHTreHorpamM KOJIiHHUX CYIJIO0iB, BUKOHAHMX Y TPsSIMiit
MPOEKIIii MPU OMOPHOMY HaBaHTAXKE€HHi HUXKHIX KiHIIiBOK;
napaMeTpM, BU3HAUYEHI B cariTaJibHill IUIOIIMHI, OLliHIOBa-
JIK Ha 62 peHTreHorpaMax KoJiHHUX CyrJ100iB, BAKOHAHUX
y OOKOBiil MPOEKIIii, B MOJOXEHHI 3rMHAHHSI KOJIiHA ITi[T
KyToMm 30°.

Oco0JMBOCTI MOJIOXKEHHST HAOKOJIHKA IIPU OCTeoap-
TPUTiI KOJIHHOTO CyIIo0a BU3HAYAIM IIJISIXOM PO3paxyH-
Ky peHTreHorpadiunmx inmekciB Insall-Salvati, Caton-
Deschamps, Grelsamer-Meadows Tta Blackburne-Peel y
rpymnax, copMoBaHMUX 3 ypaXyBaHHSIM MOP(MOJIOTIYHUX
0COOJIMBOCTEN CTPYKTYPU KOJIIHHOIO Cyriio0a Ipu JereHe-
PaTUBHO-IUCTPODIUHUX 3aXBOPIOBAHHSIX.

Innekc Insall-Salvati BU3HauaiM $IK BiZHOIIEHHS 10-
BXXMHM BJIACHOI 3B’SI3KM HaJIKOJiHKA 10 MaKCHUMAaJbHOI
JiaroHaJbHOI JOBXWHM HaakoJiiHka. Patella baja Bcta-
HOBJIIOBAJIM 3a HasiBHOCTI 3HaueHb iHaekcy < 0,8, patella
norma — 0,8—1,2, patella alta — > 1,2 [10].

Inpexc Caton-Deschamps Bu3Ha4Yaian SIK BiTHOIIEHHS
BiZicTaHi, BM3HA4YEHOI Bif IIepeIHLOBEPXHHOIO KyTa Be-
JIMKOTOMIJIKOBOI KiCTKM 10 HIDKHBOIO Kpalo CYriI000BOiL
MOBEpXHi HAIKOJIiHKA, TTOAiJICHOI Ha TOBXWHY 3aIHbOI Cy-
1000BOI MOBEPXHi HaAKOMiHKA. [HTepIpeTaliiio pe3yabra-
TiB 3AiCHIOBAIIM HACTYITHUM YMHOM: patella baja — < 0,6;
patella norma — 0,6—1,3; patella alta — > 1,2 [13].

Inpexc Grelsamer-Meadows, TakoxX BiZOMU K MO-
nudikoBaHuii iHaekc Insall-Salvati, oliHIOBaNIu SIK BimHO-
IIEHHS BiICTaHi, BU3HAYEHOI Bil HIDKHBOTO Kpato Cyrio60-
BOI MOBEPXHi HAJAKOJiHKA A0 HAOIIbII JUCTATIbHOI TOUKHU
KPITJIEHHST BJIACHOI 3B’SI3KM HAAKOJiHKA (10 rOpOMCTOCTI
BEJIMKOTOMIJIKOBOI KiCTKU), 1O MOBXWHU CYIJI000BOi MO-
BepxHi HajakojiiHka. HopmanbHe CTOSIHHS HaaKoJliHKa
BU3HAYaJIM 3a HABHOCTI 3Ha4yeHb iHAekcy Grelsamer-
Meadows < 2, patella alta — > 2 [11].

Innexc Blackburne-Peel po3paxoByBaiu sIK BiTHOIIIEH-
HS MDX BiICTAaHHIO, BCTAHOBJICHOIO MiX HIDKHIM Kpaem
CyIJ1I000BOI MMOBEPXHi HAAKOIiHKA Ta TIPOJIOBXKEHHSIM JIiHil
IUIaTO BEJIMKOTOMIJIKOBOI KiCTKM, Ta JOBXKUHOIO Cyri000-
BOI MOBepXHi HaaKoJjiHKa. Patella baja BcTaHOBIIOBAIN 3a
noka3HuKiB iHaekcy < 0,8, patella norma — 0,8—1,0, patella
alta— > 1,0 [12].

BpaxoByBayin 3B’5130K MiK J1OCTiKyBAaHUMM TTOKa3HUKA-
MM TIOJIOKEHHST HAaKOJIiHKA Ta 3HAYEHHSIMU CTETHOBO-TO-
migkoBoro Kyta (FTA), sskuit BUBHauaiu K KyT MiX aHaTO-
MiYHMMU OCSIMU CTETHOBOI Ta BEJIMKOTOMLJIKOBOI KiCTOK.

JlomaTKoBO aHali3yBajy IIPOrHOCTUYHY IiHHICTb BH-
3HAUYEHMX MTapaMeTpiB 1010 ineHTU(dIKaIlil BCTAHOBICHUX
MOPGOTHUITIB KOJIHHUX CYTJI00iB IIpU AeTeHepaTUBHO-IUC-
TpoGiYHUX 3aXBOPIOBAHHSIX.

Cmamucmuynuil anaiiz BUKOHYBaJIu 3 BUKOPUCTAH-
HSIM TIporpaMHoro 3aco0Oy Statistica 13. Jliusg ouiHku Ta

aHaJli3y KiJbKiCHMX JaHUX 3aCTOCOBYBaJld METOJW OITU-
coBoi cratuctuku. KinbKicHi 3MiHHI HaBeIeHO Y BUIJISIAI
CepeIHbOTO 3HAUEHHS Ta MOTO CTAaHAAPTHOTO BiIXWUJIEHHS
(M £ SD). KareropiaibHi 3MiHHI OJaHO Y BUTJISIA aGCO-
JIFOTHOI KiJIBKOCTI CIIOCTepeKeHb (Nn) Ta BiOIIOBiIHOTO Bim-
COTKOBOTO CITiBBimHOIIeHHSI (% ). [TopiBHSHHS MOKa3HUKIB
He3aJIeXKHUX IPYIT MPOBOIWIN, BUKOPUCTOBYIOUM Heapa-
METPUYHUI CTaTUCTUUHUM KpuTepiit Kpyckena — Yoiwuri-
ca, GyHKIiOHAJIbHUIA 3B’S130K MiXX 3MiHHMMU OLIiHIOBaIU
3a JOTMOMOroI0 KoedillieHTa paHroBoi Kopesiii T KeH-
nana. IIporHoCTUYHY WiHHICTh PO3IVISIHYTHUX ITapaMeTpiB
11010 BU3HAYEHHSI MOP(OJIOTiYHOrO BapiaHTa CTPYKTypU
KOJIIHHOTO CYIJIo0a, YpakeHOro JereHepaTuBHO-IUCTPO-
(iuHMM TIpOLIECOM, OLIIHIOBAJM HAa OCHOBI CTATUCTUYHOI
MojeJli 0iHapHOI1 JIOTICTUYHOT perpecii, po3paxoByOYU Bifl-
HomreHHs 1ranciB (OR) Ta 95% nosipui intepsanu (CI). Pi-
BEHb CTATUCTUYHOI 3HAUYYIIOCTI Bu3HavYaau mpu p < 0,05.

Pesynbratin

Cepenniii moka3zHuk FTA B oOcTeXeHUX CTaHOBUB
177,09 £+ 5,57°. Y nauieHtiB 3 Mopdotunom I cepeaHe 3Ha-
yeHHst FTA cranosuio 169,76 £ 1,48°, 1o Binmosigaio Ba-
PYCHOMY BiIXWJIEHHIO OCi HUXKHBOI KiHIIiBKM. BapycHe Bin-
XWJIeHHs oci 3adikcoBaHo i1 y xBopux 3 MopdoTumnom I,
cepenHiit mokasHuk FTA B sikux craHoBuB 175,58 + 1,32°.
B o6crexenux 3 MmopdotumioMm 111 cepenniii mokasuuk FTA
craHoBuB 180,14 * 1,49° Ta BinnosigaB HEWTpaIbLHOMY T10-
JIOXXEHHIO OCi HMXKHBOI KiHLiBKU. B oci6 3 Mopdorumnom
IV cepenHe 3HaYeHHs OOCIIIKYBAHOTO KyTa CTAHOBUJIO
187,33 = 3,75°, o BimmoBigajo BaJbIyCHOMY BiIXUJICH-
Hio oci. IIpu mopiBHsaHHI 3HaYeHb FTA y cpopmoBanmx
rpyrnax AOBEAEHO iX CTaTUCTUYHO 3HAYYIIY BiIMiHHICTh
(p <0,0001).

AHanizyroun Mop@oJIoriyHi OCOOJMBOCTI IOJIOXEHHS
HaIKOJiHKa MpU TOHApTpo3i y rpymnax, chOpMOBaHMUX 3
ypaxyBaHHSIM BU3HAUE€HOT0 MOP(OTUIY KOJIIHHOTO CYIJIO-
6a, MU BCTAaHOBWJIU, 110 CEPEIHii MOKAa3HUK BiIHOILIEHHS
Insall-Salvati cranosuB 1,28 + 0,29. HaiiBuiili 3HaueHHS iH-
nekcy 3adikcoBaHo B 0ci6 3 Mopdorunom IV — 1,40 £ 0,14,
y mauieHTiB 3 MopdoTuriom 11 cepenHiii moKa3HUK iHIEKCY
cra”HoBuB 1,32 * 0,25, B o0cTexxeHUx 3 Mmopdorumom 11 —
1,29 + 0,38 ta 1,11 £ 0,05 — y xBopux 3 Mmopdorurnom [
(ta6u. 1). I1pu nopiBHAHHI MOKAa3HUKIB iHAEKCY TOBEAESHO
iX CTAaTUCTUYHO 3Hauy1ily BiaMiHHICTS (p = 0,009). Biporin-
HO BMIIIi 3HAYE€HHSI TOCiIXKyBaHOrO iHIeKCy 3adikcoBaHO
y Hali€HTiB 3 BUIIMMU 3HaueHHsSIMU FTA Ta BimmomimHO
BaJIbI'YCHUM BiXWJIEHHSM OCi HMXKHBOI KiHIiBKH, 1110 TTiJI-
TBEP/KEHO TMPSIMUM MOMIPHUM KOPEJSILIHHUM 3B’SI3KOM
Mix nokaszHukamu (T = 0,32; p = 0,0002).

3HauyeHHs iHIEeKCY, 110 BiAnosiganu patella norma, Bu-
siBieHo B 32 (51,6 %) maui€eHTiB: y BCiX 00CTEXXEHUX 3 MOP-
dorurom I — 11 (100 %), y 16 (64 %) xBopux 3 Mopo-
turioM I Ta 5 (26,3 %) oci6 3 mopdoturnom III, monioHi
MMOKAa3HUKMU B ocid 3 mopdorurnom IV He cmoctepiramm.
I1pu mopiBHSHHI YaCTOTHUX ITOKA3HUKIB Y C(OOPMOBAHUX
rpyrnax AOBEAEHO iX CTaTUCTUYHO 3HAYYIy BiIMiHHICTh
(p <0,00001).

3HaueHHs BigHomeHHs Insall-Salvati > 1,2 3a¢ikcoBa-
Ho y 30 (48,4 %) ocib, 30KpeMa y BCiX MallieHTiB 3 MOpdo-
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turioM IV — 7 (100 %) (puc. 1), y mepeBaskHOI OiTBIIIOCTI
obcrexxenunx 3 mopdoruriom 111 — 14 (73,7 %) 1a 9 (36 %)
xBopux 3 Mopdorunom I, BiTMiHHICTb TTOKa3HUKIB CTa-
TucTUaHO 3Hauyma (p < 0,00001).

O3sHaxk patella baja 3a po3paxyHKaMu iHAEKCY He 3adik-
COBaHO y JKOJHOMY BUITAIKY.

Cepenniit mokasHuk iHmekcy Caton-Deschamps cra-
HoBuB 0,79 + 0,23. B oGcrexeHux 3 mopdoturom I ce-
penHe 3HaueHHs iHaekcy ctaHoBuiio 0,77 £ 0,14, B ocib 3
mopdorunom II — 0,74 + 0,23, 0,78 + 0,24 — y xBopux 3
mopdotunom 111, HaiiBuILi 3HaYeHHS 3aikcoBaHO B OCiO
3 Mopdotumnom IV — 1,05 £ 0,16, BiaMiHHICTb CTATUCTUY-
Ho 3Hauymia (p = 0,02). BcraHoBiIeHO, 1110 HasIBHICTb BU-
muX nMoka3HukiB iHgekcy Caton-Deschamps acomiiioBana
3 BUIIMMM 3HaueHHsIMU FTA Ta BiInmoBimHO BaJIbITyCHUM
BiIXMJIEHHSIM OCi HWXKHBOI KiHIIBKM, IO ITiATBEpIXKEe-
HO TIPSIMUM CJTa0KUM KopesiiitHum 3B’s13koM (T = 0,28,
p=0,001).

OsHaku patella baja crioctepiranu y 16 (25,8 %) 00-
cTexkeHux, 30kpemMa y 9 (36 %) ocib 3 mopdorumnom II ta
7 (36,8 %) nauientiB 3 mopdorturnom III. ¥V rpymax xBo-
pux 3 mopdotunamu I Ta IV 3HaueHHs iHgekcy Caton-
Deschamps < 0,6 He 3adikcoBano. [1py mopiBHIHHI 10CTi-
JKYBAHUX YAaCTOTHUX MOKA3HUKIB y c(POPMOBAHUX IpyIiax
BiIMiHHiCTh cTaTUCTUYHO 3Hauyia (p = 0,03).

TMokaznuku ingekcy Caton-Deschamps 0,6—1,2 3adik-
coBaHo y 43 (69,4 %) nauieHTiB. BkazaHi 3HaYeHHS iHAECK-
Cy PEECTpYBaJIM Yy BCix mauieHTiB 3 Mmopdotunom I — 11
(100 %) ta y mepeBaxkHOi GiNBIIOCTI TAIIEHTIB 3 MOP(O-

tunom I — 16 (64 %), mopdorurnom III — 11 (57,9 %) ta
mopdoturniom IV — 5 (71,4 %), BinMiHHICTb HeBipoTigHa
(p =0,10) (puc. 2).

Osnaku patella alta BctanoBneHo y 3 (4,8 %) mallieHTiB,
30kpema y 2 (28,6 %) oci6 3 mopdoturiom IV 1a 1 (5,3 %)
obcrexxeHoro 3 mopdorurnoMm IIl. BimMminnicTe yactoTn

PucyHok 1. PehmzeHo2pama npagozo KoJliHHo20 cyanoba
xeopoi C., 73 poku. Mopgpomun IV koniHHozo cyzno6a.
BioHoweHHs Insall-Salvati—A:B=17,95:13,91=1,29,
w0 c8i0d4uUMb NPo 8UCOKe CMOAHHA HAOKONIHKA

Ta6bnuysa 1. Xapakmepucmuka Mop¢onoz2iyHux NOKasHUKie NnoJ10)KeHHA Ha0KoJliHKAa npu ocmeoapmpumi KoJliHHo20 cyano6a

(M £ SD a6o n (%))
BapiaHTn mopchoTunis KoniHHOro cyrno6a
Moka3Huku p
I(n=11) | =25 | mpm=19) | IV(n=7)
BigHoweHHs Insall-Salvati
M+ SD 1,11 £ 0,05 1,29 +0,38 1,32+0,25 1,40+0,14 0,009*
<0,8 0 (0,0) 0(0,0) 0(0,0) 0(0,0) 1,0
0,8-1,2 11 (100,0) 16 (64,0) 5 (26,3) 0(0,0) < 0,00001*
>1,2 0 (0,0) 9 (36,0) 14 (73,7) 7 (100,0) < 0,00001*
Ingekc Caton-Deschamps
M = SD 0,77 +0,14 0,74 + 0,23 0,78 + 0,24 1,05+0,16 0,02
<0,6 0 (0,0) 9 (36,0) 7 (36,8) 0(0,0) 0,03*
0,6-1,2 11 (100,0) 16 (64,0) 11 (57,9) 5(71,4) 0,10
>1,2 0 (0,0) 0(0,0) 1(5,3) 2 (28,6) 0,02
IHgekc Grelsamer-Meadows
M + SD 1,84 £0,12 1,86 + 0,46 1,86 + 0,44 2,41 + 0,33 0,009
<2 11 (100,0) 14 (56,0) 7 (36,8) 0(0,0) 0,0002*
>2 0 (0,0) 11 (44,0) 12 (63,2) 7 (100,0) 0,0002*
BigHoweHHs Blackburne-Peel
M + SD 0,64 + 0,09 0,59 + 0,23 0,74 + 0,24 0,98 +0,14 0,001*
<0,8 11 (100,0) 23 (92,0) 9 (47,4) 0(0,0) <0,00001*
0,8-1,0 0 (0,0) 2 (8,0) 7 (36,8) 3 (42,9) 0,01*
>1,0 0 (0,0) 0(0,0) 3(15,8) 4 (57,1) 0,0002*

Mpumimka: * — cmamucmuyHo 3Hayywia (p < 0,05) 8iomiHHicmb noka3Hukie.
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nokas3HuKiB iHaekcy Caton-Deschamps > 1,2 y rpynax cra-
TUCTUYHO 3Hauyma (p = 0,02).

CepenHe 3HauyeHHs1 iHaekcy Grelsamer-Meadows
craHoBuio 1,92 + 0,43. CepenHiil MOKa3HUK iHAEKCY
Grelsamer-Meadows B oci6 3 mopdotunom | craHoBuB
1,84 £ 0,12, y nauienTiB 3 mopdoturnom I — 1,86 * 0,46,
1,86 = 0,44 — B ob6cTexxeHux 3 Mmopdorunom 111, HaliBu-
1111 3Ha4eHHsI 3adikcoBaHO y XBOpux 3 MopdoTumnoMm IV —
2,41 £ 0,33, BiZMiHHICTb MMOKAa3HUKIB CTATUCTUYHO 3Ha-
gymia (p = 0,009). JoBeaeHO HasIBHICTb BipOTiTHO BUILIMX
3HaueHb iHaekcy Grelsamer-Meadows y Talli€HTIB 3 BU-
myMu nokazHukamu FTA Ta BiiMOBiIHO BaJbr'yCHUM MO-
JIOXKEHHSIM OCi HMXKHBOI KiHLiBKY (T = 0,26, p = 0,002).

PucyHok 2. PeHmzeHo2pama npago20 KoJliHHo20 cyano6a
xeopozo J1., 43 poku. Mopgpomun Il koninHozo cyanoba.
Inoekc Caton-Deschamps — A:B=11,69:12,26 = 0,95,
w0 c8i0YUMb NPo HopmasbHe NOJIOXeHHA HAOKOIIHKA

PucyHok 3. PeHmeeHozpama n1ieo2o KoniHHO20 cy2/106a xeopoi
L., 72 poku. Mopgpomun lll koninHozo cyano6a.
Indekc Grelsamer-Meadows — A :B= 16,07 :9,05= 1,78,
w0 c8i0YUMb NPo HopmasibHe NOJI0XeHHA HAOKOIHKA

3HaueHHs iHaekcy Grelsamer-Meadows < 2 3adik-
coBaHo y 32 (51,6 %) malieHTiB, 30KpeMa y BCiX XBOPHX
3 Mopdoturiom [ — 11 (100 %), 14 (56 %) obcrexeHux 3
mopdotumiom Il ta 7 (36,8 %) ocid 3 MmopdoTumnom II1, Bin-
MiHHICTh TTOKa3HUKIB cTaTUCTUYHO 3Hauy1a (p = 0,0002)
(puc. 3).

[Toka3sHMKN MDOCIiIKYBAaHOTO iHAEKCY > 2 BCTAaHOBJIE-
Ho y 30 (48,4 %) xBopux. O3Haku patella alta cioctepira-
JIA y BCix maiieHTiB 3 Mmopdorunom IV — 7 (100 %), y 12
(63,2 %) obcrexxenux 3 mopdorurom 111 ta 11 (44 %) ocio
3 Mopdortunom I1. [ToaibHi 03HaKu OysIM BiICYTHI y XBOPUX
3 Mopdotunom I. [Tpu nopiBHAHHI YaCTOTHUX MOKAa3HUKIB
y cOpMOBaHMX rpynax AOBEAEHO CTATUCTUYHO 3HAUYIILY
BinMiHHicTh (p = 0,0002).

CepenHiii noka3HuK BimHomeHHsT Blackburne-Peel cTa-
HoBuB 0,69 + 0,24. HaiiBu1i 3Ha4eHHS iHAEKCY CIIOCTEPi-
ranu Bocio 3Mopdorunom [IV—0,98 +0,14,0,74 £ 0,24 —y
naieHTiB 3 MopdotunomM 111, 0,59 + 0,23 — B oOcTeKEHNX
3 mopdotunom II, y xBopux 3 Mmopdorunom I cepemniit
IMOKa3HUK JOCIiIKyBaHOro inaekcy ctanoBus 0,64 £ 0,09.
BiporinHo Buii 3HaueHHs1 BimHouieHHs1 Blackburne-Peel
CHOCTEpirajy y Nali€HTiB 3 BaJIbTYyCHUM ITOJOXEHHSIM OCi
HIKHBOI KiHIIIBKY Ta BUIIUMU 3HauyeHHIMU FTA, 1o min-
TBEPAKEHO MPSIMUM KOPEISLIHHUM 3B’SI3KOM MOMipHOIi
cuu (Tt = 0,38, p =0,00002).

Osnaku patella baja 3adikcoBaHo y 43 (69,4 %) XBOpUX,
30KpeMa y BCix marfieHTiB 3 Mmopdoturiom I — 11 (100 %),
23 (92 %) obcrexxenux 3 mopdoturiom II Ta 9 (47,4 %)
oci6 3 mopdoturnom III. ¥V nauientis 3 mopdorunom IV
3a3HavYeHi ITOKa3HUKU He crocTepiranu. [1pu mopiBHSIHHI
YacTOTHUX 3HauyeHb BimHomeHHs Blackburne-Peel < 0,8 y
c(hopMOBaHUX TpyHax JOBEICHO iX CTAaTUCTUYHO 3HAYYIIY
BimMiHHicTB (p < 0,00001) (puc. 4).

PucyHok 4. PenmzeHo2pama npago2o KoJliHHO20 cyanoba
xeopoezo C., 65 pokie. Mopghomun | koniHHo20 cyano6a.
BioHoweHHs Blackburne-Peel — A:B=9,95:13,82=0,72,
w0 €c8i04YUMb NPO HU3bKe CMOAHHA HAOKONIHKA
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Y 12 (19,3 %) nmauieHTiB Tpymu CHOCTEpiraiv O3HAKU
HOPMAaJIBHOTO TOJIOXEHHS HaakojiHka. [TokasHuku iH-
nexkcy Blackburne-Peel 0,8—1,0 3adikcoBano y 3 (42,9 %)
mamieHTiB 3 Mmopdoturiom 1V, 7 (36,8 %) xBopux 3 Mmopdo-
tunioM 111 Ta 2 (8,00 %) obcrexxenux 3 Mmopdoturiom I,
BiIMiHHICTB cTaTcTUYHO 3Hauyma (p = 0,01).

OsHaku patella alta Ta BiONMOBiZHO 3HAYE€HHSI BiITHO-
menHs Blackburne-Peel > 1,0 ciocrepiramn y 7 (11,3 %)
xBopux: y 4 (57,1 %) nauienris 3 mopdorunom IV ta 3
(15,8 %) oci6 3 mopdoturom 11, BinMiHHICTb TOKa3HUKIB
cratiucTruuHo 3Hauyia (p = 0,0002).

HactynmHum eTarnomM HaMu 0XapaKTepU30BaHO MPOTHOC-
TUYHY LiHHICTh MOPGOJIOTIYHUX TTOKA3HUKIB MOJOXEHHS
HaJKOJIIHKA 1Ion0 imeHTUdikaiii Mop@oTHUITy KOJiHHOTO
cymioba TIpy JIeTeHepaTUBHO-AUCTPOGDIYHUX YPaKEHHSX
(Tabsn. 2).

I1pu anamizi moka3HuKiB BimHomeHHs Insall-Salvati go-
BEIIEeHO, 110 HAsIBHICTh 3HAYeHb iHAEKCY, 110 BilMOBIiIaIOTh
pedepeHTHIUM MexKaM HOPMU, ITOB’s13aHa 3 BipOTiTHO HIK-
yuMHU IaHcaMu (opmyBaHHs Mopgotuny 111 KoniHHOrO
cyrmoba (OR = 0,2; 95% CI: 0,1-0,7; p = 0,007). Hato-
MicTbh HasiBHiCTb moKa3HUKiB Insall-Salvati > 1,2 acouiiio-
BaHa 3 BipOTiAHO BUIIMMU IlIAHCAMU PO3BUTKY MOp(OTH-
ny Il y nmauieHTiB 3 ocTe0apTpUTOM KOJIHHOTO Cyrjioda
(OR=4,7;95% CI: 1,4—16,0; p = 0,007).

HasBHicTtb 03Hak patella alta, BCTAHOBJICHUX Yy BUIIA/l-
Ky nokasHukiB Caton-Deschamps > 1,2, nop’si3aHa 3 Bi-
pOrimHO BUIMMU IIaHcaMu ¢opMyBaHHS MopdoTtumy 1V
KOJIIHHOTO cyrino6a mpu roHaptposi (OR = 21,6; 95% CI:
1,6-297,4; p = 0,02).

BiporinHoro 3B’s13Ky MixX 3HaueHHsMu iHzaekcy Grel-
samer-Meadows Ta MopdoThnamMyd KOJIiHHOTO Cyrjooa
TPU OCTEOAPTPUTI HE TOBEICHO.

Hagsnicts 3Hauens ingekcy Blackburne-Peel < 0,8 aco-
milfioBaHa 3 BipOTiZHO BUINMMM IIaHCAaMHU (POpPMYBaHHS
mopdotumy IT (OR = 9,8; 95% CI: 1,9—49,2; p = 0,0007)
Ta HIDKYMMM IIaHCAMU po3BUTKY Mopgotumny 111 komiHHO-
ro cyrinoba (OR = 0,2; 95% CI: 0,1-0,8; p = 0,01). ¥V na-
LIIEHTIB TOCIiIKYBaHOI rpymnu 3i 3HaueHHs MU Blackburne-
Peel 0,8—1,0 noBeneHO BipOrigHO BUII IIAHCU PO3BUTKY
mopdotumny III (OR = 4,4; 95% CI: 1,2—17,0; p = 0,03).
HasBHicTbh 03HaK patella alta Ta 3HaueHb Blackburne-Peel
> 1,0 mimBumye maHcu po3BUTKY Mopdotuny IV KomiH-
Horo cyrioba nmpu octeoaptputi (OR =23,1;95% CI: 3,3—
160,1; p=0,001).

O6roBopeHHsA

AHanizyioun MOpQOJIOTiYHI MOKA3HUKU ITOJIOKEHHS
HAAKOJiHKA, MM BCTaHOBWJIM BIiIMIHHICTb OTPUMAaHMX
pe3yabTaTiB 3aJieKHO Bil OOpaHOTO METOLY pPO3paxyHKY.
3rigHo 3 pesyJbraTaMy KOpeJsiiiHOro aHallidy doBeme-
HO, 110 30inblIeHHs 3HaueHb FTA acolilioBaHO 3 BUCO-
KHMM CTOSIHHSIM HaJKOJIiHKa, BiIIOBiTHO O3HaKW patella
alta crioctepiranu y nepeBaxKHOi OUTBIIOCTI 0OCTEXEHUX
3 MopdoTurnamu KojiiHHoro cyrio6a III ta IV. Orpumani
pe3yJIBTaTu CBiMYaTh MO OiIbIIT BUPaXKeHi 3MiHM B CTETHO-
BO-HAJKOJIIHKOBOMY 34JIEHYBAaHHI Yy TAIIEHTIB 3 BaJbIyC-
HUM TIOJIOKEHHSIM OCi HUXKHBOI KiHIIiBKU. B obGcTexkeHnx
3 mopdotumnamu I Ta Il crmocrepiranu 3araabHy TEHACHIIIIO
JI0 HOPMaJIbHOTO a00 HU3BKOTO CTOSIHHS HAJIKOJTiHKA.

Ta6nuys 2. [poezHocmuYyHa YyiHHicMb MOpo102iYHUX NOKA3HUKI8 NOJI0XKeHHA HAOKOJTIHKa
npu ocmeoapmpumi KosiHHo20 cyanoba

BapiaHT mopcpoTuniB KoniHHOro cyrno6a
Moka3Hukun
| I | n v
BigHoweHHs Insall-Salvati
<0,8 1,0 1,0 1,0 1,0
_ _ OR =0,2; 95% _
0,8-1,2 p = 0,00004 p=0,11 Cl: 0,1-0,7: p = 0,007 p = 0,0009
OR =4,7; 95% _
>12 p = 0,00004 p=0,11 Cl: 1.4-16.0; p = 0,007 p = 0,0009
IHgekc Caton-Deschamps
<0,6 p = 0,007 p=0,13 p=0,20 p=0,03
0,6-1,2 p =0,003 p=0,45 p=0,20 p=0,90
_ _ _ OR = 21,6; 95%
>1.2 p=027 p=007 p=092 Cl: 1,6-297.4; p = 0,02
IHaekc Grelsamer-Meadows
<2 p = 0,00004 p=0,57 p=0,12 p = 0,0009
>2 p = 0,00004 p=0,57 p=0,12 p = 0,0009
BigHoweHHs1 Blackburne-Peel
OR =9,8; 95% OR =0,2; 95% _
<08 p=0,003 Cl: 1,9-49,2; p = 0,0007 Cl: 0,1-0,8; p = 0,01 p =0,00002
_ OR =0,2; 95% OR =4,4; 95% _
08-1,0 p=002 Cl:0,1-1,2; p = 0,05 Cl: 1,2-17.0; p = 0,03 p=0,13
OR =23,1; 95%
>1,0 p=0,09 p=0,005 p=047 Cl: 3,3-160,1; p = 0,001
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BapTo BiAMiTUTH, 110, HA HAIly TyMKY, BUKOPUCTAaHHS
BimHomeHH Insall-Salvati ta innexcy Grelsamer-Meadows
y TAallieHTIB 3 OCTEOApPTPUTOM KOJIHHOrO cyrioba a0-
3BOJISIE OTPUMATH OUTbII HAMiliHI pe3yJIbTaTH, 3BaXKarOuun
Ha Te, 10 TOPOUCTICTh BETMKOTOMITKOBOI KiCTKM 3a3HA€E
MEHIIIOTO TTaTOJIOTIYHOTO YPaKeHHS MOPiBHSIHO 3 CYIJIO-
0OOBOIO MOBEPXHEIO IMPOKCUMAIIBHOIO Bildilly BEIMKOIO-
MiJIKOBOI KiCTKH, SIKa € OPiEHTUPOM MPU BUMipIOBaHHI iH-
nekcy Caton-Deschamps Ta BinHoueHHs1 Blackburne-Peel.
TakuM YUMHOM, BBaXa€MO, IO DPE3YJBTaTU PO3PAXYHKY
inmekciB Caton-Deschamps ta Blackburne-Peel B o6cre-
KEHUX € AeI0 3aHWXEHUMU Ta MEHII HaaiiHUMM 1100
OLIIHKY MOJIOKEHHST HaJKOJIiHKa IIPXU TOHAPTPO3i.

3rigHo 3i BCTAHOBJIEHUMHU HAMU JJAHUMU, CEPEIHIl T10-
Ka3HUK BigHomeHHs Insall-Salvati cranosus 1,28 + 0,29.
3HadYeHHs iHAECKCY, 110 BiANOBigaaI HOPMaJIbHOMY I10JIO-
JKEHHIO HAaJKOJIIHKA, CIIocTepiranu y oiabmocti — 51,61 %
BUIIAAKIiB, 03HaKM patella alta — y 48,39 % Bunajakis, 03Ha-
Kku patella baja e peectpyBanu. IloaiOHi moKa3HUKM BCTa-
HOBJIEHO Y PETPOCIIeKTUBHOMY nociimkeHHi P.D. Analan
Ta cmiBaBT. (2021). ocrinHuKaMKu MpoaHali30BaHO pe-
3yJNIBTATA PEHTIEHOJOIIYHOr0 OOCTEXEHHST 62 BUITAaIKiB
ocTeoapTposy KojiHHoro cyrinoba II-III cranii y 45 nai-
enTiB. CepenHiit Bik obcrexkxeHnx craHoBUB 58,52 + 8,01
poky. I XxapakKTepUCTUKU TIOJIOKEHHST HaaKOJIiHKa J10-
CHiTHUKKA BUKOpuUcTOBYBanM iHAekc Insall-Salvati. O3Ha-
KU patella alta BcTanosneHo y 15 (24,2 %) oci6, patella
baja —y 2 (3,2 %), y nepeBaxkHOI OLTBIIOCTI 0OCTEXKEHUX
3acikcoBaHO 03HaKM patella norma — 45 (72,6 %). Cepen-
HE 3HAUEHHS iHIEKCY JIsT TIPaBOTO CyrJIobda CTaHOBWIIO
1,19 £ 0,17, mna miBoro — 1,18 = 0,16 [2]. Husbka yacroTa
03HaK patella baja, BU3HaU€HUX ILJISIXOM PO3PaxXyHKY Bil-
HomeHHs Insall-Salvati, migTBepaXxeHa il TaHUMU PETPO-
CIEKTUBHOrO pociimkeHHs: A. Suthar Ta cmiBaBt. (2021),
y SIKOMY MpOaHali30BaHO TMOKA3HUKU TOJOXEHHs Haj-
KoJIiHKa 165 KonmiHHUX cyrTo6iB (136 malieHTiB; cepenHii
BiK 75,4 poKy). 3aXxBOproBaHicTb Ha patella baja cranoBuUIa
2,4 %, y pellTi BUMaaKiB BCTAHOBJIEHO 3HAUEHHS iHIEKCY
> 0,8 [15].

V nocmimkenni R. D’Ambrosi Ta cmiBast. (2024) Ha-
BEIEHO aHaJli3 MOKAa3HWKIB MOJOXEeHHS HankoJiHka 203
MAli€EHTIB 3 AereHepaTUBHO-IUCTPOGIYHUMU 3aXBOPIO-
BaHHSIMM KOJIIHHOTO cyrjio0a, 3o0kpema 119 xBopux 3 me-
pPeBaXKHUM YpaXXeHHSM MeIiaJJbHOTO BilIily KOJIiHHOTO
cyrjaoba Ta 84 Mali€eHTiB 3 i30JIbOBAHUM YPaXKEHHSIM Jia-
TepaibHOro Biaminy. CepenHiil Bik maiieHTiB 68,9 + 6,7
poky. OLiHKY TOJIOXEHHSI HAAKOJiHKA JOCTIIHUKUA BU-
KOHYBaJIM IIJSIXOM pO3paxyHKy iHmekciB Insall-Salvati
ta Caton-Deschamps. CepenHiii ITOKa3HUK BiTHOIIEHHS
Insall-Salvati B 0ci6 3 MefiaIbHUM TOHAPTPO30M CTAHOBUB
1,05 £ 0,15, 1,08 = 0,14 — B oOcTexXKeHUX 3 MEPEBAKHUM
YpaXeHHSIM JIaTepajibHOTOo Bijiay cyrioda. CepemHiii mo-
Ka3HUK iHgekcy Caton-Deschamps B o0cTexXXeHUX 3 Melli-
aJIbHUM TOHapTpo3oM ctaHoBuB 0,97 + 0,15, 3 naTepanb-
Hum — 0,98 £ 0,14 [3].

IloniOHI MOKa3HUKM BCTAHOBJIEHO Y PETPOCIIEKTUBHO-
my nociimkeHHi K.S. Sahanand Ta cniBaBr. (2024), y siKo-
My HaBeJeHO pe3ybTaTu BUMipIOBaHb PEHTTEHOJOTIUHUX
MOKA3HUKIB MOJOXEHHSI HaIKOJiHKa 58 MalieHTiB i3 Me-

JiaJJbHUM OCTEOapTPUTOM Ta BapyCHUM BiJIXWJICHHSIM OCi
HWXHBOI KiHIiBKK. CepeaHiil moka3HuK iHaekcy Caton-
Deschamps B ob6ctexenux craHosuB 0,93 * 0,45 [18].
3rinHo 3 manumu Y. Kudo ta cmiBaBT. (2022), cepemHiii
ingekc Caton-Deschamps xBopux cranosus 0,92 + 0,12.
JlocnigHMKaMU MOJAaHO aHali3 pe3yJbTaTiB peHTreHorpa-
(iunoro odcrexxeHHsT 37 KOMHHUX CYro6iB 36 MaiieHTiB
3 BAPYCHUM BiIXWUJIEHHSIM OCi HUXKHBOI KiHLiBKU [19]. Bap-
TO BiIMiTUTH, 1110 BCTAHOBJICHUII HAMM MTOKA3HUK iHIEKCY
Caton-Deschamps — 0,79 & 0,23 € ae1110 HUXKYUM, 1110, SIK
3a3HAYEHO BMIIE, MOB’I3yEMO 3 JAereHepaTuBHO-IAUCTPO-
(bivHMMU 3MiHAMU CYTJI000BOI TTOBEPXHi MTPOKCUMATIBHOTO
BiIIily BEJTMKOTOMIJIKOBOI KiCTKM. Y HaBeJeHUX HaMM JIO-
CJIiIDKEHHSIX IeTeHepaTUBHI 3MiHM KOJIIHHOTO CyIiio0a 00-
CTEXEHUX TAIliEHTIB MaJIM MEHILIUH CTYIiHb BUPAXKEHOCTI,
110 HEOOXiIHO BpaxoByBaTH MPU MOPIBHSJIbHIN iHTEpIIpe-
Tallii MOKa3HUKIB.

Binbm TouHuM, Ha Hamry AyMKy, € iHmekc Grelsamer-
Meadows (MomudikoBanuii iHmekc Insall-Salvati), ce-
pEeIHE 3HAYEHHS SIKOTO B OOCTEXKEHHUX HaMM XBOPHUX CTa-
HoBwio 1,92 + 0,43. YV nocaimkenni F. Luceri ta criiBaBT.
(2020) mpoBeneHO OILIIHKY peHTreHorpadiyHux iHAEKCiB
MOJIOXKEHHSI HAJKOJIiHKA 56 TMALi€HTiB 3 OCTE0apTPO30M
KoJiHHOrO cyrioba. [lo omepailii cepeaHe 3HAYEHHS iH-
nekcy Caton-Deschamps cranoswio 1,00 = 0,22, mo-
nudikoBaHoro inmekcy Insall-Salvati — 1,60 £+ 0,31, iH-
nekcy Blackburne-Peel — 0,90 + 0,26 [20]. [Toni6Hi maHi
BCTAaHOBJIEHO y PETPOCTIEKTUBHOMY JOCiKeHHi J.A. Sim
Ta cmiBaBsT. (2022), y IKOMy HaBeIeHO aHaJli3 OLIHKU I10-
JIOXKEHHST HaJKOJIiHKa 53 MalieHTiB 3 MeAiaIbHUM OCTEO-
apTPUTOM Ta BapyCHUM BiIXWIEHHSM OCi HMXKHBOI KiH-
wiBky > 5° (56 koiHHKMX cyrno6iB). CepenHiit Bik XBOpHX
56,2 = 6,0 poky. CepenHiit mokasHuk ingekcy Blackburne-
Peel cranosus 0,63 = 0,14, moaudikoBaHOro iHIEKCY
Insall-Salvati — 1,36 = 0,14 [21]. B oGcTexkeHnx Hamu
XBOPMX CepeHiil moKa3HuK BigHoleHHsT Blackburne-Peel
cranosuB 0,69 £ 0,24,

Ha nomauy no MmopdooriyHux BifMiHHOCTEI BapiaHTIiB
CTPYKTYPU KOJIIHHOTO CYrji00a YMHHMKAMU, SIKi 00yMOB-
JIIOIOTH BapiaOeIbHICTh PEe3yNIbIaTiB BiOMUX IOCITIIKEHD,
€ JIOCBil CIIOCTepiraya, 30KpeMa MOro 34aTHICTb iIeHTH-
¢ikyBaT 30HY KpIiIUIEHHS CYXOXKWJIKA BJIACHOI 3B’SI3KU
HaJKOJIiHKa, a TaKOX TaKi aHAaTOMiuHi BapiaHTH (opmu
HaJKOJIiHKA, SIK cyrano patella (HaIKOJiHOK 3 JOBIMM He-
apTUKYJIIOIOUMM HUXKHIM ToiatocoMm) [1]. He meHmn Bax-
JIUBUM (haKTOPOM € SIKiCThb PEHTTeHOTpaMm, 30Kpema JUist
po3paxyHKy iHaekcy Blackburne-Peel HeoOxinHUM € BuU-
3HAYEHHSsI CYIVIO0O0BOI JIiHil BETMKOTOMIJIKOBO1 KiCTKH, 1110
MOXe OyTM CKJIaJIHUM 3aBIaHHSIM, SIKIIIO PEHTTeHOrpaMa
He € igeaabHo 6ivHOoMO [1].

V 3B’43Ky 3 IOBEIEHOIO BipOTiZHOIO BiAMIHHICTIO ITO-
Ka3HUKIB TTOJIOKEHHST HAJKOJIIHKA y Malli€EHTIB 3 ocTeoap-
TPUTOM KOJIIHHOTO CYIJIo0a, 3 ypaXyBaHHSIM MOP(OJIOTid-
HHUX 0COOJIMBOCTEI CTPYKTYpH Cyryio0a, HyJIbOBa rimore3a
IOCJIiIKEHHSI MOXe OyTU BimxujeHa.

O6mexncenns docaioncenns. OnHuM i3 OOMeXeHb Ha-
BEJEHOTO HaMU AOCTIIKEeHHsI € BUKOHAHHS PeHTTeHorpa-
(iYHUX 3HIMKIB y Pi3HUX MEIUYHMX 3aKjiamax, pisHUMU
crieljjialictTaMmu, 10 MOIJO CHPUYMHUTU BapiabesbHICTh
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SIKOCTi 300pakeHb, 3HU3UTHU PiBeHb CTaHIApTU3allii TOCITi-
JIKEHHS Ta BILIMHYTY HAa TOYHICTb MOPIiBHSIHHSI PEHTIEHO-
JIOTIYHUX MapaMeTpiB MixX TalliEHTaMU.

Ilepcnexmueu nodaavuux docaioxncens. BusHaueHHs
MOPQOJIOTIYHUX BapiaHTIB CTPYKTYPU KOJIHHOIO CyTio0a
y TAlli€HTIB 3 JereHepaTUBHO-IUCTPODIUHUMU 3aXBOPIO-
BaHHSIMM OO3BOJMUTH YIOCKOHAIUTH TNEePCOHi(iKOBaHMIA
MiAXin 10 eHOOMPOoTe3yBaHHS KOJIHHOTO Cyriio0a IIUISIXOM
NepcoHi(hiKOBaHOTO MO3UIIIOHYBAaHHSI KOMITIOHEHTIB €H/10-
nporesa.

BucHoBKM

BcTaHoBIEHO BiIMiHHOCTI MOJIOKEHHS HAAKOJIiHKA 3a-
JIEXXHO Bifl MOP(MOTHUITY KOJIHHOTO Cyrjioba Ipu JereHe-
paTUBHO-AMCTPOGIYHUX 3aXBOplOBaHHsX. [loBeaeHo, 110
30isblIeHHsT 3HaYeHb KyTa FTA acoiiifioBaHe 3 BUCOKUM
CTOSTHHSM Hajkojlinka. O3Haku patella alta cnoctepiranun
y IepeBaxkHOI OLTBIIOCTI 00CTEXXKEHUX 3 MOP(hOTUIIAMU KO-
ninHoro cyrio6a I1I ta IV. B o6¢cTexxenux 3 MopgoTunaMu
I ta Il Bu3HaueHo 3arajbHy TEHIEHIIiIO 10 HOPMAaJIbHOTO
200 HU3BKOTO MOJIOXEHHS HaJKOTiHKa.

OcHOBHI MOP()OJIOTiYHI 3MiHM MOJIOXKEHHS HAAKOJIiHKA
y namieHTiB 3 Mopdotunamu I ta I koniHHOTO Cyrinoba 3y-
MOBJICHI MepeBaXKHO JereHepaTUBHO-IUCTPOMIYHUM ypa-
JKEHHSIM CYIJIO0OBOI ITOBEPXHi IMPOKCUMAJIbHOI YaCTUHU
BEJIMKOTOMIIKOBOI KicTKM. HaTtoMicTb y xBopux 3 Mopdo-
tunamu 11 ta IV kosniHHOTO Cyrjio6a naToJIoriyHuii TTpo-
11eC MepeBaXKHO BPAKa€ CTErHOBO-HAIKOJIIHKOBE 3WICHY-
BaHHSI.

KonduikT inTepeciB. ABTopu AeK/IapylOTh BiICYTHICTh
KOH(IIIKTY iHTepeciB Ta (piHAaHCOBOI 3alliKaBJIECHOCTI IIpU
MPOBEACHHI TOCIiIKEHHsI Ta HAalTMCaHHi CTaTTi.

Indopmanis npo dinancyBanns. [TogaHe TOCTIIKEHHS He
€ KOMEepLIIHMM i He MaJIo 30BHIIIIHBOI (DiHAHCOBOI MiATPUM-
KU 3 O0KY Oy/Ib-SIKMX YCTAHOB, OpraHi3ailiii un (hoHiB.

Bnecok aBTopiB. KunumMHuiok JI.O. — BU3HaYeHHS Ha-
MPSIMKY Ta KOHUEIIiT JOCTIKeHHSI, CTATUCTUYHUWIA aHaJTi3
pe3yJbTaTiB, iX OLIiIHKAa Ta 0OTOBOpPEeHHSI, HAIIMCAHHS TeK-
cry crarti; Mauinypa M.M. — 36ip KJIiHIYHUX JaHUX Ta
pe3yJIBTaTiB PeHTTeHOrpadivHOro 0OCTEKEHHS MAlli€HTIB,
y4JacTh B aHaTi3i oTpuMaHuXx pe3ynsrariB; Apemun C.1O. —
BUKOHAHHS JIITEpaTypHOTO MOIIYKY, YIacTh B HAIlMCaHHi
BCTYITy Ta OOTOBOPEHHS pe3y/IbTaTiB, 0(pOPMICHHS CIIUCKY
JIiTepaTypHUX TKEPeE.
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Variations in patellar position according to knee joint morphotype
in patients with osteoarthritis

Abstract. Background. Patellar position relative to knee joint
morphotype is clinically relevant. The purpose was to characte-
rize patellar position features in patients with knee osteoarthritis,
considering morphological joint variants. Materials and methods.
Radiographs of 100 patients (mean age 63.56 + 8.10 years) with
medial knee osteoarthritis were analyzed. Morphotype I was iden-
tified in 21.0 %, morphotype II in 38.0 %, morphotype III in
29.0 %, morphotype 1V in 12.0 % of cases. Patellar position was
assessed using Insall-Salvati, Caton-Deschamps, Grelsamer-
Meadows, Blackburne-Peel indices. Statistical significance was set
at p < 0.05. Results. Mean Insall-Salvati index was 1.11 £ 0.05 in
morphotype I, 1.29 £ 0.38 in morphotype II, 1.32 + (.25 in mor-
photype III, 1.40 £ 0.14 in morphotype IV (p = 0.009). Caton-
Deschamps index was 0.77 &+ 0.14 in morphotype I, 0.74 + 0.23
in morphotype II, 0.78 + 0.24 in morphotype 111, and 1.05 £ 0.16
in morphotype IV (p = 0.02). Mean Grelsamer-Meadows index
was 1.84 £ 0.12 in morphotype I, 1.86 £ 0.46 in morphotype II,
1.86 £ 0.44 in morphotype III, and 2.41 + 0.33 in morphotype IV

(p =0.009). Blackburne-Peel ratio was 0.64 + 0.09 in morphotype
I, 0.59 £ 0.23 in morphotype 11, 0.74 £ 0.24 in morphotype 111,
and 0.98 & 0.14 in morphotype IV (p = 0.001). Blackburne-Peel
index < 0.8 was associated with a higher likelihood of morphot-
ype I1 (OR =9.8; 95% CI: 1.9—49.2; p = 0.0007). Increased odds
of morphotype I1I were associated with Insall-Salvati index > 1.2
(OR =4.7;95% CI: 1.4—16.0; p = 0.007), Blackburne-Peel 0.8—
1.0 (Odd Ratio (OR) = 4.4; 95% CI: 1.2—17.0; p = 0.03). Caton-
Deschamps > 1.2 and Blackburne-Peel > 1.0 were associated with
greater odds of morphotype IV (OR = 21.6; 95% CI: 1.6—297.4;
p = 0.02, and OR = 23.1; 95% CI: 3.3—160.1; p = 0.001, — re-
spectively). Conclusion. Therefore, in morphotypes I and 11, pa-
tellar position alterations were primarily associated with patho-
logical changes in the proximal tibia, whereas in morphotypes I11
and IV, they were predominantly linked to patellofemoral joint in-
volvement.

Keywords: knee joint; degenerative-dystrophic diseases; osteoar-
thritis; gonarthrosis; patella; morphology
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Ponb TOTanbHOro eHAONpoTesyBaHHA
Ky/bLWOBOIro cyrno6a B nikyBaHHi XBopux
3 GNOTYIOUNM CTErHOM Yy pe3ynbTarTi nosiTpaBmMmmn

Pe3tome. Akmyanenicme. 3a paHumy GpaxiBLiB, NeTaNbHICTb NPU NOMITPABMI 3 TSXKKUMY NOLUKOAXKEHHAMM Ta3a
Ta cTerHa pocarae 80 %. MeToto Haloro gocnigxeHHsa 6yna anpobalia Ta BU3HaYeHHA KOPOTKOCTPOKOBOI edek-
TUBHOCTiI METOAY TOTaJIbHOrO eHZOMNPOTE3yBaHHA Ky/bloOBOro cyrnoba (THA) y nauieHTiB 3 GpnoTyourmM CTerHoM y
pe3ynbtaTi nonitpasmu. Mamepianu ma memodu. Y po60Ti npoBeAeHWIi aHani3 nikyBaHHsA 77 BUNaAKiB incunarte-
panbHVX NepesiomiB CTErHOBOI KiCTKM B pe3ynbTaTi nonitTpaBmu. MauieHTr 6ynu nofineHi Ha ABi rpynuv 3a METOLOM
nikyBaHHs ¢noTytoyoro cterHa. Mepuuy rpyny ctaHoBuan 43 ocobu 3 GoTyoUNM CTETHOM Y pe3ynbTaTi NosiTpas-
MU, NiKOBaHi 3a JOMNOMOrOI0 BHYTPILLHbOrO METaNo0CTEOCUHTESY, APYrY — 34 nocTpakaani, NikyBaHHA AKMX 6yno
nposefeHo 3a gonomoroto THA. Pe3ynbtaTvi NikyBaHHA OLiHIOBaNM 3a LWKanoto Xappica yepes 6 mic. nicna onepadii.
Pesynemamu. Y nepuwin rpyni HanyacTiwe nNigTsepaxyBsanv 3af0BiibHAN pe3ynbTaT NiKyBaHHSA, WO BiANOBifano
70-79 6anam 3a wkanoto Xappica (41,9 % nauieHTiB). Xopowwnii pe3ynbTaT NiKyBaHHA B NepLWii rpyni Big3Havanu B
30,2 % BMNaAKiB, a y APYrii rpyni Taknin pesynbTaT BCTaHOBIOBaNW HanyacTiwe — y 61,8 % ocib. HesagosinbHui
pe3ynbTaT NikyBaHHA B ApYrin rpyni BuasneHo nuwe y 2,9 % Bunagkis. 3BOpOTHa TEHAEHL A 3apeecTpoBaHa cepes
NauieHTIB 3 BiAMIHHMM pPe3ynbTaToM NiKyBaHHA. AKLIO y nepLin rpyni 3 pe3ynbTaTtoM «BiAMIHHO» 3apeeCTPOBaHO
9,3 % nauieHTiB, TO Y APYril rpyni — yABivi 6inblue. BucHosKu. He3axatouu Ha icHytoui cTpaTerii nikyBaHHA XBOPUWX
3 MONITPaBMOIO, Y MOCTPaXKAANNX i3 GNOTYIOUMM CTEFTHOM MU OTPMMANM 3HaYHO Kpalli pe3ynbTaTy JiKkyBaHHA Npur
BukopuctaHHi THA. OueBuaHo, Taki GpyHKLiOHanbHi pe3ynbTaTi NOB'A3aHi 3 0COBNMBOCTAMU HafAHHA MeAUYHOT
[ONOMOTM Y LWOKOBUIA Nepiof Ta Nepiof HecTabinbHOI afanTauii nepebiry NoniTpaBMy, a TakoXK BUKOPUCTAHHAM
TakTuKM damage control, AKa 3HaYHO NOJOBXKYE CTPOKM NiKYBaHHA TakMx NOCTpaxaanux. Takum YA HOM, BUKOPUC-
TaHHA THA fK OCHOBHOro meTofy NiKyBaHHs MaLi€HTIB Li€i KaTeropii 3acnyroBye Ha noaasnbiue, 6inbl KOHTPONbO-
BaHe NopiBHANIbHE JOCNIAXKEHHA.

KniouoBi cnoBa: nonitpaBma; eHAONPoTe3yBaHHS KysbLIOBOrO Cyroba; 0CTEOCHHTES; GpIOTyoUe CTErHo; nepe-
JIOM CTErHOBOI KiCTKM; NepesioM BepTIOroBoi 3anaguHu; AiarHOCTUKA; NiKyBaHHA

Bctyn

3a TaHUMM CIIellialiCcTiB, JIETAIbHICTh TIPU MOJIITPaBMi 3
TSOKKAMHM TIOTIKOIKEHHSIMU Ta3a Ta cterda gocsrae 80 %
[1]. V cBiti TOYaThCS AUCKYCil IIOAO JIIKyBaJbHOI TAKTUKH
MpU CKJIAJHUX TTONIKOMKEHHSIX Ta3a Y MOE€IHAHHI 3 TpaB-
MaMM iHIIMX OPTaHiB i CETMEHTIB, OCKiJIbK! PiBeHb CMEPT-
HOCTI cepeji TaKuX MalieHTiB ctaHoBUTh Bix 11,1 10 30,4 %,
a Ipu nepesjaoMax Taza 6e3 CymyTHbOIO MOIIKOMKEHHS iH-
IIUX OPraHiB i CerMEHTIB LIeil MOKa3HUK CTAHOBUTD JIMILIE
9,6 % [2, 3]. S.L. Hsich Ta cmiBabr. (2023) 3a3HavaroTh, 1110
CMEPTHICTb BiJl IMOIIKOIKEHHS KiCTOK Ta3a TUMY A CTaHO-
BUTH 9,2 %, Tuny B — 14,0 % i tuny C — 27,3 %. BonHo-

yac aBTOPH MOBITOMIISIIOTH TIPO HAsIBHUIA TIPSIMUIA 3B’ SI30K
MiX piBHEM CMEpPTHOCTI Bill KOMOiHOBaHOI TpaBMU Ta3a i
CTEeTHA Ta TSDKKICTIO TpaBMHU. ABTOPW BKa3yloTh, IO TPH
piBHi PTS < 11 6aniB piBeHb cMepTHOCTI ctaHoBUB 0,2 %,
nipu piBHi PTS 11-30 6aniB — 7,5 %, nipu 31—49 6anax —
26,6 %, a ipu 50 i 6inbie 6anax — 55,0 % [4].

Tepmin «paorytoue crerHo», abo «IUlaBalO4ye CTETHO»,
110 BU3HAYAETHCA SIK OJHOYACHE PYHHYBaHHS CKeleTa
BUILIE Ta HMXKYE BiJ CTETHOBOI KiCTKM, OyB BHeplle 3a-
nporioHoBaHuii y 1992 poui M. Liebergall Ta criBaBT. /15t
Mo3HAaYeHHs KOMOiHallil TTepeloMiB Ta30BOIO KiJIbls abo
KYJIbIIOBOI 3aMagivHW Ta ilcuiaTepajibHUX TIEPeIOMiB
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cTerHoBoi Kictku. M. Liebergall Ta criiBaBT. Ki1acudikysa-
JIA TPY TUMU 1€l TpaBMU. TUT A BKIIIOUA€E TEPESIOM Ta30-
BOTO KiJIblls i CTErHOBOI KiCTKHM, TOMi SIK TUTT B BKiItOUae
MepeIoM KYJIbIIOBOI 3alaAvWHU i CTeTHOBOI KicTKM. Tum
C — me curyalis, KOJIM HasBHI MEPeJIOMU BepTIIOTOBOL
3aMagvHM i Ta30BUX KiCTOK CYIPOBOMIXKYIOTHCS ilCUIaTe-
paJIbBHUM IIepeIOMOM CTeTHOBOI KicTku [5]. «IlnaBarodi»
TpaBMM KYJIBIIOBOTO CYIJIo0a POOJISITh KYJbIIOBUM CYIJIO0
HEeCTabIIbHUM SIK Y TIPOKCUMAJIbHOMY, TaK i Y AUCTaIbHOMY
BilIii, MOIIKOMKEHHSI MOXe OYTH sIK 103acyrJIo00BUM,
TaK i BHYTPIilIHbOCYTI000BUM [6]. LIi TUITM MOIIKOIKEHD
3a3BMYAll € HACIiIKOM BHCOKOCHEPreTMYHOI TpaBMU Ta
MOEIHYIOTHCS 3 MOLIKOMXEHHSIMU TOJIOBU, TPYAHOI KIIiT-
K1, )KUBOTA UM iHITMUMU TpaBMamu [7].

JlikyBaHHSI TTOEHAHUX TPABM € CKJIAJHUM 3aBIaHHSIM
yepe3 HU3bKY YacTOTy Ta BiICYTHICTb JiTepaTypH IIOMAO iX
JiKyBaHHs. Binkpurta pernosuiis Ta BHYTpilIHS (ikcalris
(ORIF) Ha cporomHi € OCHOBHMM METOIIOM JIIKyBaHHSI TIe-
peJIOMiB BEPTJIIOTOBOI 3allaAHY 3i 3MIIlIEHHSIM, 3aJIMIIal0-
4yrch MeTonoM Bubopy [8]. I1poTe icHye Bu3HaHa miarpymna
MAali€HTIB, y SKUX TIEpeJIoM He MijIaeThbes dikcallii Ta/abo
OUIKYEThCSI HECTIPUSTIIMBUI PE3YIbTAT OCTEOCHUHTERY, 30-
KpeMa pu3MK MOCTTPaBMATUYHOTO OCTEOapTPUTY Ha paH-
HiX eTrarax crioctepexkeHHs. TortajabHe eHAO0MPOTe3yBaHHS
KynbioBoro cyrioda (THA) mMoxe OyTy BilMoBiniHUM Ba-
piaHTOM JIIKyBaHHSI B IIUX BUITaJKaX, i OCTAHHIM 4YacoM BCe
YacTillle MPaKTUKYETHCS 3 JOJATKOBOIO (PiKCALIi€IO TIIaCTH-
Hotwo abo 6e3 Hei. OKpiM JIiKyBaHHsI TiepesioMiB, Oesnepe-
qHOIO TtepeBaroro THA 1ipu ¢JoTyiouoMy CTeTHi € paHHS
MOOiTi3allis MalieHTa, 10 € OCHOBHOIO METOIO OYIb-sIKOI
OPTONEANYHOI MpOorpaMu JIiKyBaHHsI, OCOOJIMBO KOJU 1€
CTOCYEThCS TIALIIEHTIB Mic/s nosaitpaBMu [9]. A. Manirajan
Ta cniBaBT. (2023) BKa3yloTh, 1110, HE3BaXKalOUM Ha Te, 110
THA 3maeTbcs MpOCTUM METOIOM, Y BUMAAKY IEepeIOMiB
BEPTJIIOXKHOI 3aMaiuHU Ta CTETHOBOI KiCTKM BOHO € Cepiio3-
HOIO TEXHIYHOIO MPOOJIEMOI0, OCKIJIbKM BUHUKAIOThH TPY/I-
Holli 3 ¢ikcallielro KOMIIOHEHTa BEpTIOrOBOI 3amajvHU,
HeCTaOLIBHICTIO B OMOPHUX TOYKAX iMITJIAHTOBAHOI 3aria-
JIMHU, TPOOJIeMHU 3i CTETHOBUM KOMITOHEHTOM €HJIOTPOTe-
3a. KicTkoBe jioxke MoXxe OyTH HEIOCTaTHbO KOHTPYEHTHUM
IJIST IMITIAHTAllii CydacHUX KOHCTPYKIIiii BEpTIIOrOBOI 3a-
HaavHM, i TOMY I 3a0e3MeYeHHs IePBUHHOI CTaOIBHOCTI
TaKOX MOXe 3HamoOMTHCS nogaTKoBa dikcairis [10].

3 omsiay Ha BUIIleHaBeIeHe, a TAKOX BiICYTHICTb Y 10-
CTYIIHilA TiTepaTypi YiTKHUX JaHUX 11010 OCOOJIMBOCTEN BU-
KopucTtaHHsa Metonuku THA y mauieHTiB 3 dioTyrouum
CTETHOM Y pe3yJibTaTi MoJiTpaBMU, HAMU OYJI0 BUKOHAHO
11€ HAyKOBE TOCIiI>KEHHSI.

Memoro Haiioro gociimKeHHsT Oyia ampooarllist MeTo-
ny THA y nauieHTiB 3 (IOTyIoUMM CTErHOM Y pe3yJIbTarTi
MOJIITPAaBMU Ta BU3HAYEHHSI PE3YJIBTATiB JIIKyBaHHSI MPU
BUKOPUCTAHHI IIi€] METOIMKU Yy KOPOTKOCTPOKOBIl IIep-
CTIEKTUBI.

Marepianu Ta meToan
Monynayia

YV po6oTi mpoBeaeHo aHali3 JiKyBaHHS 77 BUIAIKIB im-
cuaTepaJlbHUX MepeIoMiB CTETHOBOI KiCTKM B pe3yJibTaTi
nositTpaBMM. [lamieHTH JIiKyBaaucCh y BilIiJIEHH] ITOJIiTpaB-

MU KHMiBChbKO1 MiChKOI KJTIHIYHOI JIiKapHi IIBUIKOI MEANY -
Hoi nomomoru y niepion 2014—2023 pokiB Ta Bianosiganu
KPUTEPISIM BiIOOPY 10 HAIIOTO AOCIiIKEHHS.

Kpumepiamu exarouenns B 1OCTIIKEHHsT OyJIu: BiK cTap-
mre 3a 18 pokiB; HasIBHICTh Y IMalli€HTa (JIOTYIOUOTO IIepe-
JIOMY CTeTHa, OTPUMAHOTO B PE3yJIbTaTi MOJIiTPAaBMU; HAsIB-
HICTB Y ITIOCTPAXKIAI0T0 MOJIITPaBMHU 3 OLIIHKOIO 3a IIIKAJIO0
ISS Ginpie Hix 18 GamiB Ta BiACyTHICTh OHKOJIOTIYHOI a00
TSIKKOI COMaTUYHOI MATOJIOrii, sKa 0 MOIJIa BIULIMHYTUA Ha
pe3yJbTaT JIiKyBaHHSI.

Kpumepii euxarouenns: Bik Mojomiie Big 18 pokiB; Ha-
SIBHICTb Y TTOCTPaXXIAJIOr0 TPaBMATUYHUX MOIIKOIXKEHb
MeHIe HixX 18 OaniB 3a mkanow ISS; aroHanbHUIT cTaH
Talli€eHTa; HasBHICTh Y MTalli€HTa OHKOJIOTIYHOI a00 TSIKKOI
COMATWUYHOI I1aTOJIOTil, sIKa 6 MOIJIa BIUIMHYTU Ha pe3yiib-
TaT JIiKyBaHHSI.

Bix mamieHTiB KonuBaBcs Bin 18 mo 75 pokiB iy cepen-
HbOMY cTaHoBUB 37,2 *+ 7,5 poxky. 151 aHamizy pe3yJibTa-
TiB JOCJiIKeHHS MacuB OyB IMOAiIeHUI Ha OBi rpymnu. 1o
MepInoi rpynu yBiknumm 43 mocTtpaxnaii 3 (IOTYIOUUM
CTEeTHOM Y pe3yJibTaTi MOJIiTpaBMU, SIKMX JiKyBaJlIu 3a J10-
MOMOTOI0 BHYTPIlIHbOro MeTanoocteocuHTedy (MOC)
miactuHamu. Jlo npyroi rpynu yBiduum 34 moctpaxniani 3
(broTyrouMM cTerHOM y pe3yJibTaTi MoJiTPaBMU, SIKUX JIiKY-
Basiu 3a foniomoroio THA.

Pesynbsraty mociimKeHHsST pO3IISIHYTI KOMicCi€lo 3 6io-
etuku I3 «YKpaiHChKMiIT HayKOBO-NMPAKTUYHUN LIEHTP
€KCTPEeHO1 MEIMYHOI JOTIOMOTM Ta MEIUIIMHU KaTtacTpod
MO3 VYkpaiau», porokoi Ne 1 Bim 30.01.2025. Yci mo-
cTpaxzaaii, o Opalyv ydacThb y OOCIMKEHHI, ITiaIMrIcaaIn
iH(OpMOBaHY 3rofay Ha y4acTh Y HbOMY.

Memoou docnioxkeHHsA

ITicna craGinizawii BCix XXUTTEBUX (DYHKILA MalliEHTH,
IO BiAIOBiTaJIM KPUTEPisIM BKIIOYEHHS Y TOCITiIKEHHS,
IMOBTOPHO OIJIsIaIuCh (haxiBLUSIMU OpTONEIaMU-TpaBMa-
TOJIOTAMU JIJIS1 BUOOPY TAKTUKMU JIiKyBaHHSI.

V nepion BUOOPY TaKTUKM JIIKYBaHHS BCiM IMalliEHTaM
MacuBY JOCJiKeHHs Oyio mnpoBeaeHo moBTopHe KT-
o0cTexxeHHs1 3a gomnomoroto 3D-Bisyasnizalii mis OiTbIn
YIiTKOTO PO3YMIiHHSI MOJIOKEHHS BilJIAMKIB y CTPYKTypax
KyJIBIIIOBOTO Cyrjio0a. Y HalIoOMYy HOCTIIKEeHHi IToKa3aH-
HSMHU IO OIepaTUBHOIO JIiKyBaHH: cuctemoro THA y ma-
LIIEHTIB 3 (PJIOTYIOUUM CTETHOM Y pe3yJbTaTi MOJiTpaBMU
Ooymu:

1) nepesioM 3aIHBOT CTIHKM BEPTJIIOrOBOI 3alaJuHU;

2) MOIIKOMKEHHSI CYTJIOO0BOTO Xpsiliia FOJiBKU CTErHO-
BOI KiCTKM;

3) incunaTepajibHe 3MillIeHHSI TOJIiBKM a00 IIIUHKU CTeT-
HOBOI KiCTKU 3 OyJIb-SIKUM BUBUXOM TOJIiBKH;

4) TpuBaMii BUBUX CTETHA, 110 Ma€ HeOE3IeKy yCKIIaj-
HEHb, Ta BiJICyTHICTh MOXJIMBOCTI KOHTPYEHTHO BIIPaBUTU
TIepesIoM BepT/IIOroBoi 3araguty 3 BukopuctanHsaM ORIE

Pesynbratu mikyBaHHS OLIIHIOBAJIM 3a IIKAJIO0I0 Xappica
yepe3 6 Mic. MicIsa BUMMUCKA XBopuX. LIs 1mIKkama 103BOIIsIE
OLIIHUTH Oib, (pyHKIIiIO, TehopMallilo Ta aMILTITY1y PyXiB
B oIlepoBaHOMY cymio0i. BimMiHHUM pe3yabraToM Oyi10
90—100 GaniB; noobpum — 80—89 GajiB; 3a10BUIBHUM —
70—79 GaniB; He3aJOBiIBHUM — MeHIlIe Hix 70 Oaib.
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Takox (ikcyBanucs micasionepalliitHi yckinaaHeHHs. Pe-
3yJIBTaTH JIIKYBaHHS OLIHIOBAJIM Yyepe3 ITiB POKY 3 MOMEHTY
OrnepaTUBHUX BTPYYaHb.

Cmamucmuyny 00poOKy TPOBOOWINA 32 IOIOMOIO0
METO[IiB HeTlapaMeTPUYHOI CTaTUCTUKK. BpaxoByroun 4u-
CEJIbHICTh O3HAaK, SIKi Oy/lIM IpoaHali30BaHi, Ta HEOOXim-
HICTb 3a0€3MeYeHHs] OMHOMAHITHOCTI pe3yJbTaTUBHUX I10-
Ka3HUKIB, IS 30iICHeHHSI KOPEKTHOTO MOPiBHSHHS HAMU
OyJia oOpaHa MeToaMKa 00paxyBaHHsI KoedillieHTa MoJIixo-
PUYHOTO TIOKa3HMKa 3B 513Ky, 1110 3ampornoHoBaHa K. ITip-
COHOM. PesynbraTu JOCHiIKeHHs 3aJIeXKHO Bifl XapakTepy
iX pO3MoMilly HaJaBaly Y BUIJISIAI CEPeIHbOTO 3HAYEHHS
Ta oro craHgapTHoro BiaxuiaeHHs (M ta SD) un menianu
(Me) ta xBapTtwiiB. KpuTuayHuM piBHEM 3HAYyIIOCTi BBa-
xam p <0,05.

Pesynbratn

V mamieHTiB MepInoi rpyu CepemHiii yac Bil MOMEHTY
TpaBMyBaHHs 10 ornepatuBHoro BrpydaHHst ORIF crano-
BUB 9,4 *+ 3,3 mHs.

V 30 nauienTiB nepioi rpymu (69,7 %) Hamu Oyio 3a-
MJIAHOBAHO MepUIMM OllepaTUBHE BTPYYaHHS Ha CTETHOBI i
KicTIi. Y pemTu maiieHTiB Oyna 3arulaHoBaHAa OZHOYAC-
Ha ornepallisi OCTEOCUHTE3Y SIK CTerHa, Tak i BEPTJIIOroBoi
3amaguHu. Bapto BimMituTh, mo y 6 (13,9 %) maiieHTiB
nepioi rpynu 3 mnepeiomamu tumy C Oyia mpoBeneHa
iHTpameny/sipHa @ikcallisi cTerHa, sIKiil TepeayBaio 3a-
KpUTE BIPaBJCHHS TEpeJoMy CTeTHOBOI KiCTKH. Y BCiX
MalieHTiB, sKuM Oyna BukoHaHa ogHoyacHO ORIF crer-
HOBOI KiCTKM Ta BEpPT/IIOrOBOi 3arauHU, BUKOPUCTAHO
po3mupeHuit goctym 3a Koxepom — JlanreH6ekom, 1o
aBajio ONTHUMAaIbHI MOXJIMBOCTI VIS ITiAXOMLY 10 CTPYKTYP
KYJIBIIIOBOTO cyro0a. s dikcaliii mepeaomiB BEpTIIOro-
BOI 3aMaJIMHU BUKOPUCTOBYBAJIU PEKOHCTPYKTUBHY Ta30BY
IUIACTUHY 3 KYTOBOIO cTabiibHicTio Titanium Arbor™, sika
N03BoJIsL1a 3ahikcyBaTH BIpaBiieHi hparMeHTH.

Cepel MalieHTiB APYroi rpyny BUKOPUCTAHO iHILUIA
MiaXig A0 JIKyBaHHSI TSIKKUX TTOIIKOIXKEHDb (DJIOTYIOUOTO
cTerHa, sSIKMi TosisiraB 'y BUKopucTaHHi omnepailii THA.
Ilicng crabimizaiii BiTaJIbHMX ITOKA3HMKIB TMOYMHAIA
eTan MYJIbTUAMCIUITIIHAPDHOTO TUTAHYBaHHSI OTIepaTUB-
HOTO BTpydaHHS. Y Bcix 34 mali€HTiB Opyroi rpymnu Oyiao
npoBeaeHe moBTopHe KT-mocmimkeHHsT mjis Bisyasizaliil
CTOSIHHSI BilJIaMKiB BEpTJIIOrOBOI 3alaivMHU Ta cTerHa. Y
2 (5,9 %) nauieHTiB onepaTMBHA CUTYyallisl 3MyCHJIa PO3-
LIMPUTHU TOCTYM MPOKCUMAJIbHO, 110 BiMOBiNAI0 TOCTYITY
Koxepa — JlanreHOeka, i 11e OyJI0o TIOB’SI3aHO 3 TMCITO3M-
Li€I0 TOJIIBKM CTETHOBOI KiCTKM B pe3yJbTaTi BUBUXY. Y
LIUX XBOpUX OyIa rpoBeaeHa KombiHoBaHa dikcaitist ORIF
0JIOKYIOUOIO TUTACTMHOIO BEPT/IIOTOBOI 3aMaiHU 3 HACTYII-
HUM €HJ0TPOTE3yBaHHSM KYJIbIIOBOTO cyrioba. Ha puc. 1
HaBeIeHO peHTTeHorpadilo Mali€eHTa MicjIs 3aCTOCYBaHHS
kombinoBaHoi Taktuk ORIF + THA.

[licist mpoBeneHHS OTOJICHHS MIITHKM KYJIBIIIOBOTO CYy-
100a BUIAJSIACh TOJIiBKA CTETHOBOI KicTKU. BaxuimBum
erarioM OyJia peBi3isg BEpTIIOrOBOI 3amagvHU, IO JaBajia
3MOTY OLIiIHUTU MOXJIMBICTb Ta HEOOXiTHICTh OYIb-SIKOI pe-
KoHCTpyKii. CaMe MOIIKOKEHHS 3aIHbOTO CTOBIA BEPT-
JIIOTOBOI 3amaJvHu OyJ0 MOKa3aHHSIM 10 BUKOPUCTAHHS

koMbiHoBaHoOi (ikcanii ORIF Beptitorosoi 3amnaguHu 3
HactymHuM THA. Y 7 (20,1 %) maliieHTiB MU BUKOPHUCTATIN
TOJIIBKY CTETHOBOI KiCTKM SIK TPaHCIIJIAHTAT JIJIsI TUIACTUKU
nedekTiB BepTiatoroBoi 3amanguHu. [lotiM KysibllloBy 3a-
MaauHYy MiATOTYBaJIN 32 JOTIOMOTOIO TIOCITiIIOBHUX PO3IIH-
pIOBaviB 10 MiHIMaJIbHO MOKJIMBOTO PO3Mipy, IPUIATHOTO
JUTSL yTPUMAaHHS Ta30BOTO KOMITOHEHTA eHjornpoTte3a. st
¢ikcalrii 3armaaMHu MM BUKOPUCTOBYBAJIU TBUHTH, 1110 10-
NaBaJIo CTabUIbHOCTI KOHCTPYKILii. CTETHOBUI KOMITOHEHT
eHIoNpoTe3a iMIUIAaHTYBaBCsl y O€3LeMEeHTHUI CHocio.
ITicast BCcTaHOBJIEHHS IITYYHOI 3aMTalMHU MTPOLIEC IMIUIAH-
Tallii BiMOBiNaB 3araJbHOMPUNHATI METOIMILI.

OuiHky YHKIIOHAJIBHUX pE3yJIbTaTiB OMepoBaHOTO
KyJIBLIIOBOTO CYIJI00a y MallieHTIB 3 (QJIOTYIOUUM CTETHOM
Yy pe3yabTaTi IOJITpaBMU 3a JTOIOMOTIOI0 IIKaJIM Xappica
MPOBOAMIN 4yepe3 6 MICSLIB Iic/asl BUIIMCKU. PesynbraTu
HaBelIeHi Ha puc. 2.

Pesynbpratu nikyBaHHSI OEIIO BiAPi3HSUIMCH 3aJ€XHO
BiJl BUKOPUCTAHOTO MeTomy. Tak, y mepiiiii rpymi Haiiuac-
Tillle BiI3HAYaBCs 3alOBUILHMIA Pe3yabTaT JiKyBaHHS, 10
Binnosinas 70—79 Ganam 3a mikanoro Xappica. Takuii pe-
3yabraT croctepiranu B 41,9 % nailieHTiB NepIioi rpymm.
ITopiBHSIHO 3 IPYroOI0 IrPYNO0 TAKWii pe3yIbTaT 3ycTpidain
Maiike yTpudi yacrimre. Y Mepiiiii Tpymi NalieHTyd 3 Xo-
poIuM pe3yibTaToM BUSIBIsUMCH ¥ 30,2 % BUMajkiB, a 'y
NIPYTiil TPYITi TaKWii pe3ysbTaT 3a 1IKajiol Xappica 3ycTpi-
yaBcsl Haivacrime — 61,8 %. JlocuTh BeTMKUM OYB Bijl-
COTOK TAlli€EHTIB 3 HETaTUBHUM PE3YJIbTaTOM JIiKyBaHHS
y miepiiii Tpymi (y 18,6 % Bunankis). [lia MOpiBHSIHHS, Y
NPYTili TPYIIi HE3aIOBIBHUI Pe3yIbTaT JIiKyBaHHS OyB BU-
siBjIeHmi e y 2,9 % BumankiB. 3BOpOTHA TEHACHLIIS 3a-
peecTpoBaHa cepell Ialli€HTIB i3 BiIMiHHUM pe3yJIbTaTOM
JIiKyBaHHS. SIKIIIO Yy Tepliliii Ipy1li 3 pe3yJbTaTOM «BiIMiH-

1-28 PM 5:17

PucyHok 1. PeHmeeHozpachia nayienma nicnsa 3acmocyeaHHsa
Kom6iHoeanoi makmuku ORIF + THA
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0 THA (5/37, 1'4 %). Ipote 1i BimMiHHOCTI
61,8 IIpY MOBTOPHIl orepauii He 10CAIIM CcTa-

60 TUCTUYHOI 3HauyIocTi (p = 0,12). ¥ pobo-
50 Ti BKa3y€ThCs, 10 iCHYE BUCOKMII pPiBeHb
41,9 mmbokoi iHpexkii B 06ox rpymax (4/33

40 orpumyBasin ORIF i 3/37 orpumyBanu ro-
30 30,2 crpuit THA). i ¢paxTopu BKa3yoTh Ha I10-
20 20,1 14,7 1 E TaHUil 3arajlbHUI CTaH 3I0POB’S i€l 1Oo-
9.3 MyJsLil Mali€eHTiB i Mpo0jaeMu, MoB’si3aHi

10 ’ 59 3 UMMM TpaBMamu. [1oTpibHe momamblie
0 ; TOCJTIKEHHS, 1100 BUBHAUYUTHU, YU € BUIIIA
BigmiHHO Ho6pe 3a0BiNbLHO Hes3apoBinbHO YyacToTa MOBTOPHUX OMepaliid, sIKy HaBO-
(90-100) (80-89) (70-79) (70) ISITh AaBTOPU, PEaTbHUM PE3YJILTaTOM, Bpa-
XOBYIOUM OOMEXEHY KiJIbKiCTh Talli€HTIB,

||:I 1-wa rpyna W 2-ra rpyna | OCKIiJIbKM PeTPOCIIEKTUBHUI aHaIi3 MoKa-

PucyHok 2. Pesynemamu nikyeaHHs 3a wikasoto Xappica y nayienmie macusy

odocnioxeHHs, 6anu

HO» 3apeecTpoBaHo 9,3 % mallieHTiB, TO y APYTiid rpymi —
YIBiUi OiblIIe.

Cepen NpuYMH HE3ad0BUIbHUX PE3yJbTaTiB y MepIiid
Ipymi MU Bim3Havaau iHdekUiiHi ycknanneHHs (44,4 %),
retepororniuHy ocudikaiiro (16,7 %), Mmirpaiio TBUHTIB
(16,7 %) Ta acenTUYHUIT HEKPO3 TOJTIBKU CTETHOBOT KiCTKH
(22,2 %). Y npyriit TpyIli IPUIMHOIO HE3aIOBITEHOTO pe-
3ynbraTy OyJo iH(peKiliHe YCKIaaHeHHS, sike OyJ10 3apee-
CTpOBaHO B | mallieHTa.

Jnst migTBepaKeHHST BipOTiAHOCTI BiAMiHHOCTEH pe-
3yJbTaTiB IIPOBEICHUI TMOJIXOPUYHMII aHali3 3a METO-
nukoto [lipcona. Iloka3HMK B3aEMHOTO CIOJTYYEHHS
@ = 0,53, moixopuuHuii mokasHuk 3B’s13ky C = 0,59, a
kputepiit BiporigHocTi [Tipcona = 19,33. flk nokasye aHa-
JIi3 HaBeIEHUX JaHUX, MK O3HAKOW «BUI XipypriyHOro
JIIKyBaHHSI» Ta (DYHKIIOHAJIbHUM PE3YJIbTaTOM JIiKyBaHHS
Malie€HTIB 3 (QJIIOTYIOYMM CTETHOM Y Pe3yJIbTaTi MoJliTpaBMU
iCHY€ MpsIMUIi MO3UTUBHUI, BUpAXXEHUN 3B’S130K, a BKa-
3aHi MOJIOKEHHS 3HAXOISIThCS B MEXax ITOJIsI BipOTiMHOCTI
(%% 19,33 > %t 7,8) (p < 0,05).

O6roBopeHHA

JlikyBaHHS TIepesioMy KyJIbIIIOBOI 3aMaguHU Ta TIPO-
KCUMAaJIBHOTO BiIIiy CTErHOBOI KiCTKM 3i 3MIllIEHHSIM
€ ckiagHuM 3aBmaHHsSM [11]. OTpuMaHHSI aHATOMiYHOI
peno3ullii Moxe OyTM HaA3BUYAHO CKJIAgHUM y pa3si 0a-
raToyJaaMKOBOTO TIepeioMy Ta MOPYIIeHHS LiJIiCHOCTI Cy-
r100oBoi noBepxHi. PekoHCcTpyKiis 3a gornomororo THA
JO3BOJISIE YHUKHYTU MPOOJIeMU OTPUMaHHSI aHATOMidyHO1
peno3ullil KyJbIIOBOI 3allaflHM, aje CTBOPIOE MOXKIW-
Bi yCKJIAHEHHSI, MOB’SI3aHi 3 OCJa0JEHHSIM MPOTE3HOTO
KOMITOHEeHTa abo BUBUXY cTeTHa [12]. He3Baxkaroun Ha Te,
1110 AesIKi aBTOPY BUCTYIIAIOTh 32 CEJIEKTUBHE BUKOPUCTAH-
Hs1 THA y nikyBaHHI TtepeioMiB BEPTJIIOTOBOI 3aMainuHu 3i
3MIIIEHHAM JIMIIE Y IMalli€HTIB JITHBOTO BiKY, HACKIJTbKM
HaM BiZIoMO, HEMa€ TaHUX 1010 (DYHKITIOHAIBHUX Pe3YJib-
TaTiB y HUX mauieHTiB [13].

T. Borg ta cniBaBT. (2019) miakpec 00T TPYAHOLILI Jii-
KyBaHHS MALiEHTIB 3 TIepeIoMaMu KY/IbIIOBOI 3allaaHu 3i
3MillIeHHSM. ABTOPY BUSIBUIM BUIIY YaCTOTY MOBTOPHUX
onepaitiii y rpymi ORIF (10/33, 30 %) MopiBHSIHO 3 TPYIIOIO

3aB MOTYXHICTb e 35 % 1Jist BUSIBJICH-
HSI pi3HULII B 9aCTOTi ITOBTOPHUX OIIepalliit
mix ORIF i roctpum THA [14].

A. Cech Ta cmiBaBt. (2021) IOBimOMJISIIOTb, 1110 Halli€H-
TU Majy TEHIEHIIiI0 10 Kpaloi MYHKIIii y TUX BUIIaIKaXx,
Koau oTpumyBanu JikyBaHHs1 THA, mopiBHssHO 3 ORIF
(3a omiHKaMu nauieHTiB 3a mkanow Harris Hip 82 nportu
63; p = 0,06). Lle BenuKa KiiHiYHA Pi3HULS, TIPU LILOMY
olliHKa 82 03HaYa€ XOPOIIINil pe3ybTart, a olliHKa 63 — 1o-
raHuii pesynasrart. [lauienTtu, ski orpumyBasin THA, manu
3HAYHO MEHIII TTOKa3HUKHU 60JTio 3a mKanolo SF-36 mopis-
HsIHO 3 mauieHTamu, ski orpumyBanu ORIF (48,4 mpoTtu
35,4; p=0,04), 1110 TAKOX CTAHOBUTD BEJINKY KJIiHIUHY pi3-
HUII0. BpaxoByloun HEBEIMKY KiJIbKICTh CITOCTEPEXKEHbD,
BaXXKO 3pOOWTHM TIEBHI BMCHOBKM 3 ILIMX TaHUX; OJHAK
3paeTbes, o THA mo6pe nmopiBHioeThest 3 ORIF 3 Touku
30py dyHKIIi Ta moaermeHHs 6omo [15]. M. Boudissa Ta
criBasT. (2020) aKkTUBHO BUKOPUCTOBYIOThH OTIepaTUBHE JIi-
KyBaHHSI [IEPeJIOMiB BepT/IIOroBOi 3aMaanuHU 3i 3MilllEHHSIM
3a nonomoroio metonuku THA. Cepen oueBUIHMX TiepeBar
JTaHOI METOAMKN aBTOPU Ha3UBAIOTh PAaHHIO MOOITBHICThH
MAali€HTIB, 110 € OCOOJIMBO BaXXJIMBOIO TTPU JiKYyBaHHI Ma-
LIIEHTIB TOXMJIOTO BiKy. Y aBTOPIB L€l myOJikalii ogHO-
3HAYHa JIyMKa PO TIPiOPUTETHICTD M€l MeTOTuKM [16].

HecTtabinbHicTh i BUBMX € YaCTUMM YCKJIaTHEHHSIMU
niciasa THA mpu mepeiomax KyJIbIIoBoi 3anaauau. Yotupu
3 37 nauieHTiB, ski orpumyBanu THA (11 %), manu nipu-
HaiiMHi 1 BuBMx, a 2 (5 %) morpeGyBain peBi3iiiHOI ore-
paiii 3 mpUBOAY peLMAMBHOI HecTaOinbHOCTI. Bucokuii
piBeHb HECTaOiIbHOCTI TaKOX OYB 3aJOKyMEHTOBaHU Y
Mali€HTIB, Ki oTpuMyBaiu JikyBaHHsa THA micisa nepe-
JIOMY IIMiiku cterHoBoi Kictku [17]. Ha nmymky V. Freigang
Ta cmiBaBT. (2021), 4yacTKOBO 116 MOXe OyTU MOB’s13aHO 3
BiJICYTHICTIO TIOIEpPEeAHbOI CKYTOCTi CYIrJIOOiB i OiIbIINM
paHHIM Jliarmta30HOM pPYXiB y Mali€HTIB 3 miepesoMamu. Lle
TaKOX MOXe OyTH TIOB’SI3aHO 3 TIOIIKOKEHHSIM M’ SIKUX
TKaHWH y pe3yabTari TpaBmu. [1[06 3MeHIIUTH YacTOTy
BUBUXiB, aBTOPY BUKOPUCTOBYIOTh C-AyTy ITiI 9ac po3Mi-
IIEeHHS aueTalOyJsIpHOro KOMIIOHEHTa, 1100 crpoOyBaTu
YHUKHYTU HETMPaBUJIBHOTO TMOJOXKEHHSI IITYYHOI 3amanm-
Hu [18]. V. Giordano ta cmiBaBT. (2023) peKOMeHIYIOTh
BUKOPHCTOBYBATH BeJIMKi pPO3Mipd TOJOBKU CTETHOBOI
KiCTKM, KOJIM 11 MOXJIMBO, 11100 MaKCUMi3yBaTH CITiBBi/-
HOIIIEHHSI roJIoBa — IIKMIKa Ta 0oMexxuTH yaap. Kpim toro,
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SIKILIO HECTaOIJbHICTh 3a/IMILIAETHCS MPOOJIEMOI0, aBTOPHU
BUKOPHMCTOBYBaJIM KOHYCOTIOMIOHI CTETHOBI KOMITOHEHTH
JUIST OMITUMI3allii cTerHoBoi Bepcii [19].

M.J. Weaver Ta criiBaBT. (2018) BinzHavaroTh, 1110 BUKO-
puctanHasg ORIF y mamienTiB 3 mepeiomMaMu BepTIIOTOBOL
3arajuHy i3 3aCTOCYBaHHSM apMYIOUOTO KiJIbIIsl i HACTYTI-
HuUM nepBuHHUM THA mpuBommio mo MeHIIOI KiIbKOCTi
MOBTOPHMX OIlepalliii, Hixk BUKopucTaHHs Tiibku ORIE
1li maHi mO3BOJSIOTH MiATBEpAWTM, 110 mepBuHHe THA
MOXe OyTM OCHOBHUM XipypriuHHUM CIIOCOOOM JIiKyBaHHS
CKJIAIHUX TIePEJIOMiB BepTIOroBoi 3anaanuxu [20].

Mu miepeKkoHaHi, 110 PEKOHCTPYKIlisS 3a TOMOMOIOI0
THA moxe mpu3BecTH IO paHHbOI MOOLTi3allil MmamieH-
TiB 3 (JIOTYIOUMM CTETHOM Yy pe3yibraTi nojitpaBmu. Lle
MOB’s13aHO 3 TUM, 1110 THA noTeH1iitHo 3a6e3neuye OibIi
JMIOBFOTPUBAJIUI PE3YJIBTAT i3 MEHIIIOK YacCTOTO TTOBTOP-
HUX oIlepalliii. Xo4a peKOHCTPYKIIisa 3a gormomoroo THA
MOXe OyTH TeXHIYHO CKJIaJHOIO B yMOBaX rocTpOTo Tepe-
JIOMY BepTJIIOTOBOI 3allalMHM, HaIll AOCBIiH ITOKA3ye, 10
SIKIIIO MOXHAa CTBOPUTHU CTaOiIbHY KOHCTPYKIIiIO BepT-
JIIOTOBOI 3alaJMHU, TO AeKi NalliEHTU MOXYTb O0€3MeYHO
po3moyatu HeraiiHe HaBaHTaXXeHHs. OCKiIbKY MU HaOy/Iu
JIOCBiy 3 1Ii€I0 TEXHiIKOIO, HAM CTajJ0 3pY4Hillle JO3BOJSI-
TU TalieHTaM MoOijTi3oByBaTHMCh paHilme. He3Baxarouu
Ha MOIepeaHE 3aHEITOKOEHHS 111010 PU3MKY Mirpaiii abo
oc1abJieHHsT Ta30BOr0 KOMITOHEHTA 3alaJuHu, MU HEe BU-
SIBWIM, 1110 1€ € TPOOJIEMOIO B HAlllili KOTOPTi Malli€EHTIB.

O6mexncennst 00cai0NceHHs. Y HAILIOTO JOCIIIKEHHS €
JIEKIJIbKa O0OMeXeHb. YCi Mali€HTU HAIIOro JOCIIIKEHHS
OTpUMAaJM TIOJITPAaBMYy B yMOBaX MeETarlojicy, 110 JelI0
BILIMBA€ Ha pesynbratu. llle ogHuM 0oOMeEXXeHHSIM € He-
BeJIMKa KiJIbKiCTh BUOIpKHM, sIKa BiIlOBimasa KpUTEpisiM
BKJIIOUEHHS y Hallle TOCTiI>KEHHSI.

BucHoBKuM

Ha cporoani sik ORIFE, Tak i peKOHCTpYKIList 32 1OITOMO-
roto THA € MOXITMBUMU CTpATETiSIMU JTIKyBaHHS TIEPEIOMiB
(hII0TYIOUOTO CTeTHA Y TTALIEHTIB 3 MOJIITPaBMOIO, sIKa 3arpo-
KY€ IX JKUTTIO, i 00MABa BUOU JIIKyBaHHS MOB’s3aHi 3 BU-
COKMM piBHeM ycKiamgHeHb. He3Baxkaioun Ha e, THA Bu-
IJISIIa€ KpalllM BapiaHTOM JIiKyBaHHS ITopiBHSIHO 3 MOC
3 TOUKU 30pY PaHHIX pe3yJbTaTiB Ta BUHUKHEHHS YCKJIa/l-
HeHb. He3Baxkaroun Ha icHytouy crpaterito ORIE y Hammomy
TOCTIIKEHHI cepel MOCTpaXKaanuX 3 (pbJI0TYIOUMM CTETHOM
y pe3yJIbTaTi MOJIiTpaBMU MU OTPUMMAaJIM 3HAYHO Kpallli pe-
3yJbTaTy JIiKyBaHHsSI Tpu BukopuctanHi THA. Ha Hamry
IYMKY, Taki (OyHKIIIOHAIbHI pe3ybTaTh TMOB’sI3aHi 3 0CO-
OJIMBOCTSIMU HaJIaHHSI MEAUYHOI JIOTIOMOTHY Y IIIOKOBUIA T1e-
pion Ta Iepion HeCTaOUIbHOI afariTallii epeodiry moyiTpan-
MM, a TAKOX BUKOPHCTAaHHSIM TakKTUKK damage control, sika
3HAYHO TMOJIOBXKYE CTPOKU JIIKyBaHHSI TAKMX MTOCTPaXKIaIuX.
Taxum ynHOM, BukopuctaHHst THA sk ocHOBHOro Metomy
JIIKyBaHHS MAIli€HTIB 1Ii€1 KaTeropii 3aciyroBye Ha ITOHallb-
111e, OUTBIII KOHTPOJIbOBAHE MOPiBHSUTbHE TOCTiIKESHHSI.

Konduikr iHTepeciB. ABropu 3asBISIOTh PO BiACYT-
HiCcTb KOHGQJIIKTY iHTepeciB i BiaacHOI (piHAHCOBOI 3alli-
KaBJICHOCTi IpU aHaJli3i pe3y/bTaTiB Ta HamMCaHHI JaHO1
CTaTTi.

Tom 15, N2 2, 2025

Indopmania npo dinancyBanns. ®iHaHcyBaHHS IO-
CJIiIKeHHsT BinOyBajioch Koiltamu JlepxkaBHOTO OIOIXKETY
Ykpainu, 30kpema MO3 YkpaiHu.

Bnecok aBTopiB. [yp’eB C.O. — KOHIIETIIisT Ta TU3aitH
nociimkeHHs; Tanacienko I1.B. — aHaimi3 orpumaHux ma-
HUX, KOPEKIIisI TEeKCTy, CTaTUCTUYHa oOpoOka; Kopamm-
mH [.B. — anHamiz maHux miTepaTypHMX IxXepes, Bimoip
MAalli€HTiB, HAITMCAHHS CTATTi.
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The role of total hip arthroplasty in the treatment
of patients with floating hip after polytrauma

Abstract. Background. According to experts, the mortality rate in
polytrauma with severe injuries of the pelvis and thigh reaches 80 %.
Our study purposed to test and evaluate the effectiveness of total hip
arthroplasty (THA) in patients with a floating hip as a result of poly-
trauma. Materials and methods. We analyzed the treatment of 77
cases of ipsilateral hip fractures as a result of polytrauma. Patients
were divided into two groups according to the floating hip treatment
method. The first group consisted of 43 subjects with a floating hip
as a result of polytrauma, treated with internal metal osteosynthesis,
and the second — 34 victims, whose treatment was carried out with
THA. The results of treatment were assessed using the Harris scale 6
months after surgery. Results. In the first group, a satisfactory treat-
ment result was most often confirmed, corresponding to a score of
70—79 points on the Harris scale (41.9 % of patients). A good treat-
ment result was found in 30.2 % of cases in the first group, and in the
second group, such a result was established most often (in 61.8 % of

subjects). An unsatisfactory treatment result was found in only 2.9 %
of cases in the second group. A reverse trend was observed among
patients with an excellent treatment outcome. If 9.3 % of patients
in the first group achieved an excellent result, then in the second
group, the number was twice as high. Conclusion. Despite the exi-
sting treatment strategies for patients with polytrauma, in patients
with a floating hip we obtained significantly better treatment results
when using THA. Such functional results are associated with the pe-
culiarities of providing medical care in the shock period and the pe-
riod of unstable adaptation to the course of polytrauma, as well as
the use of damage control tactics, which significantly prolongs the
treatment time of such victims. Thus, the use of THA as an impor-
tant treatment method for patients in this category deserves further,
more controlled comparative research.

Keywords: polytrauma; hip arthroplasty; osteosynthesis; floating
hip; femoral fracture; acetabular fracture; diagnostics; treatment
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Oco6nmBocTi nepebiry ncopiatTn4yHoOro apTpury
y nauieHTiB 3 rinepypukemieio abo nogarpoto

Pestome. AkmyanbHicmes. MpoOTAromM OCTaHHIX POKIB AOCHILKEHHA BKa3yloTb Ha MOXIVBUIA 3B'30K MiX Migsu-
LieHNM piBHEM CeYOBOT KUCIOTY Ta TAXKUMM nepebirom ncopiatnyHoro aptputy (McA), 30kpema 6inblu YacTm pos-
BUTKOM epO3MBHUX 3MiH. Mema: BU3HAUNTU KNiHiKo-nabopaTopHi Ta peHTreHonoriyHi ocobnmsocTi nepebiry MNcA
y nauieHTiB i3 rinepypurkemieto abo noparpoto. Mamepianu ma memoou. MNpoBesieHO PeTPOCNEKTUBHWI aHani3 ic-
TOpiin XxBOpo6Y 98 nauieHTiB, xBopux Ha McA, 3i ctauioHapy Y «HHL im. akag. M.[. Ctpaxecka HAMH YkpaiHu» y
2023-2025 pp. NauieHTn 3 MNcA 6ynu nogineHi Ta rpynim 3aneXHo Bif HasBHOCTI HOPMO- Ui rinepypukemii, nogarpu
Ta BuAy 6a3uncHoi Tepanii. AHanisyBanm 3arasbHOKIiHIUHI, NabopaTopHi (BU3HaUeHHA MapKepiB 3ananeHHs, PiBHA
ypuviKeMmii), iIHCTpyMeHTanbHi (peHTreHonoriyHe foCniAXeHHA) NoKa3HMKN. 3aCTOCOBYBaNN METOAN aHKETYBaHHA Ta
6iomMmeNYHOT CTaTUCTVKI. Pe3yiemamu. MNopiBHAHO 3 NauieHTamMy 3 HOPMOYPUKEMIELO FinepypuKkemiuyHa rpyna yac-
Tiwe mana yonogiuy ctatb (73 npoTn 89 %). KinbKicTb eHTe31TiB (aHaMHeCTUYHO) 6yna BULLOIO Y rinepypuKemiyHii
rpyni, HiX y rpyni Hopmoypukemii (41 npotn 23 %, p = 0,04). Y nepuwin rpyni LWOE He nepesuwyBana Hopmy Ta
craHosuna 9,00 (IQR 5,00-15,00) mm/rog, y apyrin rpyni BoHa 6yna suwoto (12,00 (IQR 5,00-21,50) mm/rog), xou i
CTaTUCTMYHO HeBiporigHoto. PieHb C-peakTnBHoOro 6inka (CPB) ctaTnctnyHo BUWwMM 6yB y rpyni rinepypukemii. ¥
nauieHTiB 3 NoJarpot BUABIEHO BULLi 3HAYEHHA CEYOBOT KMCNOTK (MefiaHa — 549,0 mmonb/n), LUOE (megiaHa —
16,00 mm/rop) Ta CPB (megiaHa — 11,35 mr/n). Y rpyni rinepypurkemii yacTiwe giarHoCTyBanu BULLY PEHreHONOoriy-
Hy cTagito McA. PiBHi ceuoBoi Kucnotn B 06’egHaHil rpyni 6ionoriyHoi Ta kombiHoBaHOI Tepanii (281,0 (IQR 223,0—
336,0) MKmonb/n) 6ynu BiporiaHo HuKuMmuK (p = 0,049) NOpPIBHAHO 3 MOKa3HMKaMK 0Cib, AKi OTPUMYBanu CUHTe-
TUYHY Tepanito. BucHoeku. MauieHTu 3 MNcA Manu yacty KoMopbiaHicTb 3 rinepypukemieio Ta nogarpoto (30 %), wo
BMJIMBAIO Ha TAXKYMI nepebir xBopobu, binblue eHTe3nTiB, BULLY PEHTreHOJONYHY CTaAilo Ta PiBHI MOKa3HWMKIB 3a-
naneHHs, WO CNif BPaxoByBaTu B MEHEAXKMEHTI XBOPUX.

KniouoBi cnoBa: cepoHeratviBHi CMOHAUN0APTPUTY; NCOPIaTUYHNI apTPUT; Nofarpa; rinepypukemis; 6asmcHa
Tepanis

cyrnob6ax [5, 6]. 3a maHuMHU JiTepaTypHu, y MALIE€HTIB i3 Ti-

Bctyn

Tlcopiatnunuii aptput (ITcA) — 3amaabHUil apTpuT,
SIKW 3ycTpivaeTbest mpubansHo y 30 % XBopux 3 Tcopia-
30M [1, 2]. [IcA — GaraTorpaHHe 3aXBOpPIOBaHHSI, SIKE€ MO-
K€ BpaxaTu nepudepuyHi cyrjioou, eHTe3aT Ta OCbOBUI
ckenret [3], TOMy paHHSI DiarHOCTUKA Ta IPOTHO3YBaHHS
nepeOiry [1cA 3anuiaeThcsl CKIaAHUM 3aBIaHHSIM Yepe3
BiICYTHICTb crienuivHuX 6ioMapKepiB.

OcTaHHIMHM pOKaMM BCe OiTbIIe yBaru MPUALISIIOTh PO-
JIi MeTa0OJIiYHUX TIOPYIIeHb Y PO3BUTKY Ta IPOrpecyBaH-
Hi I1IcA. OgHMM i3 TaKUX YMHHUKIB € TillepypuKeMis, s1Ka
cynpoBomkye TIcA yacTimie, HiX y 3arajJbHiil OISl
[4]. MigBuILeHUII piBeHb CEUOBOI KUCIOTH B KPOBI MOXE
CHPUSITU aKTUBALlil 3aMaJIbHUX LUISIXIB 4epe3 MeXaHi3MU
IHIYKII1/TIpoAyKIlii MpOoTU3anaJbHUX LIMTOKIHIB, 30Kpe-
ma IL-1f, Ta cTuMymoBaTH PO3BUTOK €pPO3iMHUX 3MiH Y

MEePYPUKEMIEIO CITOCTEPIra€ThCsl TSKUMIA TIepedir apTpUTY,
yacTillle BUSBIISIIOTHCS €pOo3il Ta OCTEO0Mi3 3a JTaHUMU PEHT-
TeHOJIOTUYHUX JOCTIIKEHD [6].

Psout — HellogaBHO BBENEHUI TEPMiH, 3alpOIOHO-
BaHUI IJISI OTIMCY TIEPEXPECHUX CTaHiB, MOYMHAIOYM Bif
rinepypukemidHoro IIcA i 3akiHYylO4M CYIyTHBOIO IIO-
nmarpoio Ta [IcA B omHoro mamieHTa [7, 8]. [Togarpa moxke
MPU3BECTH IO XPOHIYHOTO apTPUTy, TODYCIB (BY3IOBUX
Mac KpPUCTaIiB CEYOBOI KMCIOTH) Ta 3aXBOPIOBaHb HUPOK,
SKIIO 11 HAJIEXXHUM YMHOM He JjikyBaTu [9]. [logarpa Ta-
KO IMOB’s13aHa 3 KapAioMeTa0oTiYHUMU CYITYyTHIMU 3aXBO-
PIOBaHHSIMU Ta Tlepea4acHo0 cMepTHicTio [10].

Ha BinMiHy Bim mogarpu, poJjib Tinepypukemii y mpo-
rpecyBaHHI PEHTreHOJOTiuHuX crafiii [1cA 3amuiraeTsb-
Ccsl HEIOCTaTHbO BHMBYEHOIO. [lesiki MOCHiIKeHHSI BKa-
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3yI0Th Ha iCHYBaHHS TaKoro 3B’s13Ky [3, 4], Toai sIK iHIi
He TiATBEeP/KYIOTh Oro abo BUSBISIOTH JIMIIE CJIa0Ky
acoliallilo MiX TillepypUKEMi€I0 Ta CTYIIEHEM PEHTTeHO-
JIoTiyHOTO ypaxkeHH [1, 4]. Lle 3yMOBIIIOE aKTyaJIbHiCTh
MOJABIINX TOCIiIKEHb, CIIPSIMOBAHUX Ha OLIHKY BIUIM-
By TillepypuKeMii Ha CTYIiHb ypaXXeHHS CYIJIO0iB IIpu
TIcA, 10 HO3BOJUTH YIOCKOHAJIWUTHU CTpaTerii BeIeHHS
TaKUX Malli€HTiB.

Mema: Bu3HauuTH KITiHIKO-Ta00paTOPHi Ta PEHTTEHO-
JIOTiuHi 0co0MBOCTi nepediry IICA y nmalieHTiB i3 rinepy-
pUKeMi€lo abo moaarpolo.

Marepianun Ta meToan

HocnimkeHHsI TpOBOAWIN Ha 0a3i BilIi;Tly HEKOpOHAPHUX
XBopo0 ceplisi, peBMaroJiorii Ta teparii J1Y «HauioHanbHuit
HayKOBMI LIEHTp «[HCTUTYT Kapmiosorii, KJIiHIYHOI Ta pere-
HEepaTUBHOI MeIUIMHM iMeHi akagemika M.Jl. Crpaxkecka
HamionanbHoi akageMii MemUYHMX HayK YKpaiHn» y 2023—
2025 pokax. JlocmimKeHHs] BUKOHYBAJIM B MeXax IUIAaHOBOL
HJIP «YnockoHaneHHsI METOMiB MaTOTeHETUIHO OOI'PYHTO-
BaHOI Teparlii y BiliCbKOBOCTY>KOOBIIiB Ta LIMBUILHUX OCi0 i3
CEepOHEraTUBHUM CIIOHIWJIOAPTPUTOM Ha OCHOBI KJIIHIYHMX
Ta eKCIEePUMEHTAIbHUX JaHUX», MPOTOKOJ BYEHOi paau
Ne 3 Bin 05.04.2024 p.; nucepraliiliHoro nocimkeHHs «Bao-
CKOHAJIEHHSI TIiAIXOMiB OO0 KOMOiHOBaHOI 0Oa3MCHOI Teparil
CEpPOHETaTUBHUX CIOHIUJIOAPTPUTIB i3 3alydyeHHSIM CUH-
TETMYHUX Ta GIONIOTIYHMX TIperapariB», mpoTtokoa Ne 12/6
Bin 27.12.2024 p., 3a etuuHoro cxBaneHHs1 Kowmicii 3 mutaHb
etk npu [depxkaBHiii yctaHOBI « HalrioHambHMIT HayKOBUIA
neHTp «lHcTUTYT Kapmionorii, KIiHIYHOI Ta pereHepaTUB-
Hoi MeauunHU iMeHi akagemika M.JI. Crpaxecka» HAMH
Ykpainu», mpotokos Ne 18 Bim 09.12.2024 p.

Monynayia

PerpocniekTBHO MpoaHatizoBaHo naHi 98 ocio (75 yo-
JIOBIKiB Ta 23 XiHKM), 110 cTpaxkaanu Ha [IcA. 64 malieHTn
(51 yonogik Ta 13 XiHOK) Oy1M 3 KOMOIHOBaHO (POPMOIO
ypaxkeHHs cyrio0iB Ta 34 maiieHTn (24 yonoiku Ta 10 xi-
HOK) — 3 IepudeprnIHoIo (hopMOIO ypaxkeHHS cyro0iB. J1o-
CJTiIKEeHHST TIOBHICTIO BiAMOBIANIO €TUYHUM, MOPAJIbHUM Ta
MpaBOBMM BUMOTraM BimmoBimHo mo Hakaszy MiHictepcTBa
oxopoHu 310poB’st Ykpainu Ne 281 Bin 1 simctomana 2000 p.,
TenbcincbKoi mekmapatii BececBiTHBOI opraHizaiiii 0OXOpoHU
3[I0POB’S PO €TUYHI 3acaay IIPOBENCHHS HayKOBUX MEINY-
HUX JOCJIiIKeHb 32 YYaCTIO JIIOAMHU. YCi yYaCHUKM ITiAnca-
JI1 iHpOpMaTHUBHY 3roly Ha BUKOPUCTAHHS IXHiX JaHUX IS
HayKOBUX JIOCJTiIKEHb.

Kpumepii exatouenns 6 docaioxcenHs: BCTAHOBIEGHUN Hia-
rHo3 [cA, o Binnosigas kputepissm CASPAR; yonoBiku Ta
JKiHKHY BiKOM 19—73 poKu; peHTIeHOJIOTiYHE TTiITBEPIKEHHS
IcA; naiieHTH, y AKX OyJ10 BUSIBJICHO MiIBUILEHHS CEUO-
BOI KMCJIOTHY TIPUHANMHI 32 OMHUM JOCITIIKEHHSIM; Malli€H-
TH 3 TTOAATPOIO Y1 HOPMOYPUKEMIETO.

Kpumepii eukarouenHs: HEIOCTATHS KiIbKICTh JAHMX IS
aHaJIi3y; MalliEHTH, SIKi HA MOMEHT repeOyBaHHsI B CTallioHA-
pi MaJI aKTUBHUM iH(EKUIMHUIM TTpoLIeC.

OO0cTeXXeHUX TalLiE€HTIB Oy/I0 IMOALIEHO Ha 2 TPyIu; A0
Meplloi BXOAWIM OCOOM 3 HOPMOYPUKEMI€I0 (piBeHb ce-
YOBOI KUCIIOTU B cupoBaTii Kposi < 360 MMonb/1) — 69

oci6 (49 yonogikiB Ta 20 XiHOK), 10 APyroi — XBOpi 3 Tire-
pypuKeMi€elo (piBeHb CEYOBOI KMCJIOTW B CHMPOBATILI KpO-
Bi > 360 MMoib/T) — 29 0cib (26 JYONOBIKIB Ta 3 XiHKM).
Okpemo OyJia BuijieHa rpyria TMalieHTiB, IKi MaJIu He JIu-
1Ie TimepypuKeMiio, a il momarpy (3rigHo 3 MEIMYHOIO IO-
KyMeHTami€eo). Ha koMmbiHoBaHil1 (TmoemHaHHS Gi0I0TiYHOI
Ta CUHTeTUYHOI) Teparrii mepedysaio 17 xBopux Ha [IcA, Ha
GionoriyHiii (iHriditopu TNF-o, inrioitopu IL-170) — 22,
Ha CUHTETUYHIN — 59 nailieHTiB.

Memoou docnioxeHH:A

Jliarno3 I'1cA BCcTaHOBTIOBAIU 3TiAHO 3 MEAUYHOIO JTOKY-
MeHTauiero 3a kpurepissmu CASPAR [11] 2006 p.

PerpocniekTBHO 3 icTOpiii XBOpoOM aHami3yBaau TaKi
JIaHi: pe3yJbTaTh PEHTIeHOJOTIYHOTO TOCHTiXKEHHS, BU-
KOHAHOTO 3a JIOMOMOT0I0 CTallioHAPHOTO PEHTIeHiBCHKOTO
npuiany Flexavision (Shimadzu Corporation); pe3yiabratl
J1abOpaTOPHOrO IOCTiMKEeHHS (30KpeMa, 3araJibHUil Ta 6io-
xXimiuynmit anamizu kposi (ACT, AJIT, 6iripy0iH 3arajJbHUIA,
CeuOBMHA, KpeaTUHiH Ta cedyoBa kuciora, CPB), 3aranb-
HUIA aHaJli3 cevi).

JIJ1 CTaTUCTUYHOTO aHaJTi3y 3aCTOCOBYBAJIM ITPOTrpaMHO-
MaTeMaTUYHMI KOMIUIEKC ISl TIepCOHATbHOTO KOMIT 10Tepa
Microsoft Excel 2007 (Microsoft) Ta KoMIT'10TepHi IporpamMmu
JUTSI CTAaTUCTUYHOTO aHai3y Ta o6poOKu maHux Statistica®
6.0 (StatSoft Inc., CIIIA), SPSS Statistics 20 (IBM, CLLA).
st mipencraBieHHsT OTPUMAaHUX Pe3yjibTraTiB BUKOPHUCTO-
BYBaJIM MejliaHy Ta MiXXKBapTwibHUi iHTepBan (Me, IQR).
BiporigHicTh BimMiHHOCTEM MOKAa3HWKIB BU3HAYAIN 3 IIe-
PeBipKOIO HYJIHOBOI TiMOTe3!, 3a JOIIOMOTIOI0 METOMIiB He-
napamerpuaHoi cratuctuku (U-kputepiii Manna — Yit-
Hi W1 He3anexxHux rpyi). 3a ymosu p < 0,05 BimMiHHOCTI
BBaXKaJIM CTAaTUCTUYHO BiporimHUMU. sl JOCHiIKEHHS
B3aEMO3B’SI3KY KiJIbKiICHUX TTOKA3HUKIB BUKOPHUCTOBYBAIU
KOpeJISILiiHUIA aHai3 3a JonoMoroto Kpurepiis [lipcona Ta
kputepiii Qiiepa.

Pesynbratn

Cepen ycix 00CTeXEHMX YOJOBIKM cTaHOBWIN 76,5 %,
KiHKU — 23,5 %. 29 (26 4onoBikiB Ta 3 XiHKM) i3 98 ma-
uieHTiB 3 [IcA manu rinepypukeMmiio, 1o ctaHoBuao 30 %
Bin 3aranbHOi BuOipku. IlopiBHSIHO 3 ocobaMmu 3 HOPMO-
YPUKEMI€EIO XBOPI 3 TilepypUKeMi€0 YacTillle Majand YOJIOBi-
gy cratb (73 % (n=51) npotu 89 % (n = 26)), 4acTKa XiHOK
y rpymi 1 Oyna 6inbiia, Hix y rpymi 2 (p = 0,03 3a Kputepiem
®diirepa).

KinbkicTh eHTe3UTiB (aHAMHECTMYHO) OyJjia BUIIOK Yy
MALEHTIB 3 TiNEpPypUKEMilo, HiX Yy Ipyri HOPMOYPUKEMIl
(41 % (n = 12) npotu 23 % (n = 16), p = 0,04 3a KpuTEpieM
®dimepa).

VY rpyni 1 noka3HUK IIBUAKOCTI OCiTaHHSI €PUTPOIIUTIB
(IHOE) ne mepeBuiryBaB HopMmy Ta craHoBuB 9,00 (IQR
5,0—15,00) mm/rom, y rpymi 2 BiH OyB Buium (12,00 (IQR
5,0—21,50) MmM/TOM1), XO4a CTATUCTUYHUX BIIMiIHHOCTEI TI0-
PiBHSIHO 3 rpymolo 1 He BusiBIeHO (Ta0. 1).

AHaJoriuHi 3MiHM OTpUMaHoO I rpu aHamizi piBHiB CPB.
HMoro piBeHb MepeBHILyBaB HOPMY B 000X Ipyrax, MpoTe
CTAaTMCTUYHO BUIIMM OyB y rpymi rinepypukemii (p < 0,05,
Tabm. 1).
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3arayiom cepen ycix nauieHTiB 3 [ICA He OyJ0 BUSIBIEHO
CTATUCTUYHO 3HAYYIIIOT KOPEJISIIil MixK piBHEM CE€40BOI KHC-
Jjotu Ta nokazHukamu 3anajieHHs: (CPb, ILIOE).

OpHak npy aHaji3i Tpymnu rirnepypukeMii 0yj0 BUSIBICHO
MO3UTHUBHUI 3B’I30K CEPEeOHBOI CHJIA MK PiBHEM CEYOBOI
kucinotuta CPB (r=10,53; p<0,01). ¥ wiii rpy11i 38’130K MixX
piBHeM cevoBoi kuciiotu Ta LIIOE 6yB cnabkuMm (r = 0,18) i
CTaTUCTUYHO HE BipOTimHUM. Y I'pyIli HOPMOYPUKEMIi TaKMX
3B’513KiB HE BCTAHOBJIEHO.

OKpeMo TpoaHalli3oBaHO IATPYIly MAlli€HTIB, Y SKHUX,
KpiM Tinepypukemii, 0yB BepudikKoBaHWIi iarHO3 TOgarpHu.
Y wiii rpyni NoKa3HUKY 3anajleHHs OyJIv HABUILIMMU CEpe
YCiX MiArpym MOPiBHAHO 3 TPYIIO0 HOPMOYPUKEMIi Ta Tirep-
ypuKkeMil 3a KputepieM ManHa — YitHi (p < 0,05): meniana
piBHsI ceuoBoi Kuciotu craHoBwia 549,0 mxmonb/n (IQR
484,0—616,5), CPb — 11,35 mr/n (IQR 1,7-20,0), IIIOE —
16,0 mm/rom (IQR 5,0—-27,0).

Ilix yac aHamizy TSDKKOCTI ypaXkKeHHSI 3a PEHTICHOJIO-
rivHMMM o3Hakamu y mauieHTiB 3 I1ICA BcTtaHOBIIEHO, 11O
OLTBIIICTh MAlliEHTIB Masia mepeBaxkHo 11 peHTreHosoriuHy
cTaiio B 000X rpynax crioctepexkeHHs. [Ipote B rpymi rimep-
ypukeMii 3apeectpoBaHo juiie Il ta III penTreHosoriuyHi
cranii [1cA ta He Oyno I cTaii.

HaliHokuuMu piBHI C€4OBO1 KMCJIOTU Oy/v Y Malli€H-
TiB, SIKi OTPUMYBaJIX OiOJIOTIYHY Teparlito, MPOTe CTATUIHO
BIpOTiAHUX BiJIMIHHOCTE MOPIBHSIHO 3 Tpymnamu, sIKi BU-
KOPUCTOBYBAJIM CUHTETUUYHY Ta KOMOIHOBaHY Tepariiio, He
otpuMaHo. CTaTUCTUYHO BipoOTimHiI HUXYi PiBHI ce4yoBOI
KHCJIOTH OyiIM OTpUMaHi B 00’emHaHIl TpyIi OiosorigyHol
Ta KOMOiHOBaHOI Tepartii (piBeHb cedoBoi kuciaotu 281,0
(IQR 223,0—336,0) MKMOJIb/7T) TIOPiBHSIHO 3 TOKa3HUKAMU
rpynu, sika OTpUMYBaJIa Teparito CUHTETUMHUMM TMpernapa-
tamu (p = 0,049 3a kputepiem MaHHa — YitHi, Tab6. 2).

O6roBopeHHA

V nocnimkeHHi cepen ycix mauieHTiB 3 IIcA yacrota ri-
nepypukeMii abo nogarpu ctaHosuia 30 %, 110 BiAMoOBigae
JaHUM JiiTepatypu. BcraHoBIeHO, IO Taki IMTALIIEHTH Ma-
JI OUTBII TSDKKUIA Tepeldir 3aXBOPIOBAHHSI: YacTillle BUSIB-
Jsmick eHtesnutu, Buili piBHi CPB, LLIOE Ta nepesaxana
II-III pentreHosoriuna cragis. OTpuMaHi pe3yIbTaTy Iif-
TBEPIKYIOTh HAsSBHICTh acolliallii MK TillepypuKeMi€lo Ta
akTuBHicTIO [ICcA.

Iloni6Hi naHi Oynu HaBeneHi B mociimkeHHi L. Widawski
Ta cmiBaBT. (2022), ne OyJ0 BCTAaHOBJIEHO, 11O TAlliEHTH 3

rinepypukeMiero Maau Oijbiie mepudepruuHe ypaxKeHHSI,
BMIIY YacTOTY JECTPYKTUBHMX 3MiH i TipIly BianoBimp Ha
teparito [4]. Psout — nepekpurrst [1cA ta rnoaparpwu, 1o, 3a
JMAHUMU BUYEHMX, MOXE BKA3yBaTW Ha OKPEMUI KITiHIUHMIT
(PEHOTHII i3 BUIIIMM 3aItajibHUM roTeHmianoM [7]. Lle Mmoxe
CBIIYMTH TPO Te, 10 CEUYOBa KHUCIOTA HE MAE HETAaTUBHOTO
BIUIMBY Y TIALIIEHTIB 3 HOpMOYpHKeMi€elo. JIuiie mepeBulileH-
H ii piBHS y 360 MKMOJIB/JT BIUIMBAE Ha TMOKA3HUKM 3aria-
JIGHHS y Mali€HTiB.

HenaBHi mociimKeHHsT TOKa3aau, 110 MiIBUILEHHS ce-
YOBOI KHCJIOTU 3YCTPiYa€TbCs MPUOIU3HO y TPETUHU Ia-
uieHTiB i3 TIcA [4, 12—15]. TIpote BaxJJIMBO 3a3HAYUTH,
1o moporosi 3HavyeHHs1 st HU, 110 BUKOPUCTOBYIOTHCS
B 1MX JgocimkeHHsx, pisHaTbes (B.B.R. Chu Ta cmiBaBrT.:
60 mr/n g xiHok, 70 mr/n ms vonosikiB [12]; T.L. Lai
Ta CIiBaBT.: 360 MKMOJIb/JT IS XKiHOK, 420 MKMOJTh,/JT IUTST 90~
soBikiB [13]; T. Gudu ta cmiBaBT.: 6,8 MT/JT IUTsT 000X cTareit
[14]; R. Al Johani Ta criiBaBT.: 360 MKMOJIb/JT JUTST XKiHOK Ta
450 Mxmosb/n st yosoBikiB [15]; L. Widawski Ta criiaBr.:
360 MKMOJIB/J1 17151 060X cTateii [4]). Y HalloMy JOCITiKeHHi
IOPOTOBMM 3HAYEHHSIM CEYOBOI KMCIOTU OYJIO BCTAHOBJIEHO
360 MKMOJIb/7T Tt 000X CTaTeiA.

VY Hamiii BUOGiplli MaieHTy 3 TilepypuKeMic€lo Malu Bi-
porinHo Buinuii piBeHb CPB (Mmeniana 9,3 mr/n npotu
3,7 Mr/i), 1110 30iraeTbesi 3 peyasTaTaMu TociiakeHHs 2024
POKY, B SIKOMY OITMCYIOTh akTuBalio iHdmamacomu NLRP3
Ta poaykiiio IL-1 sk omuH i3 MexaHi3MiB Mpo3anaaIbHOTO
edexty ceuoBoi kucaotu [5]. Lli 3MiHM y HalltoMy TOCITiIKeH-
Hi OyJii 3HAUYIIMMMU JIMIIE TIPU TEePEBUIIIEHHI TTOPOrOBOTO
piBHsI ceuoBOl KMCIOTH (360 MKMOJIB/JT), 110 MiATBEPIKEHO
BiZICYTHICTIO KOPEJISILIii y TPYITi HOPMOYPUKEMIl.

BapTto 3a3HaunTH TaKOX OUIBIILY YACTOTY €HTE3UTIB Y Ma-
LieHTIB 3 rimepypukemieio (41 mportu 23 %, p = 0,04). Lle
y3rokyerbest 3 nanumu A. Moshrif Ta cmiBaBT. (2017) Ta
C. Pineda Ta cmiBaBr. (2011), siki mokasaJiu, 1110 HaBiTh 3a Bi/l-
CYTHOCTI KJIIHIYHOI MTOJIarpy y MAIliEHTIB i3 TiNepypuKeMieto
MOXYTb CIIOCTEPIraTUcsl CyOKJIiHIYHI eHTe30MaTil 3a JaHUMU
yabTpasByky [16, 17]. Y HaioMy mocCiimKeHHI HasBHICTb
EHTE3UTIB PeECTpyBasIacsi aHAMHECTUYHO, ajie HaBiTh 1IbOTO
BUSIBUJIOCH TOCTATHBO ISl CTATUCTUYHO 3HAUYIIUX BiMiH-
HOCTEM.

Lli mani pa3zoM 3 aHaIi30M PEHTICHOJIOTIYHUX CTaIiid 10-
3BOJISIIOTh TIPUITYCTUTH, IO TillEpypUKeMisl y TAL€EHTIB 3
IIcA moxe BuUCTymaTu sSIK IOJATKOBUM (PaKTop aKTHBaLlii
3aMaJIeHHs], OIHAK BOHA HE € €IMHUM IMPEIUKTOPOM CTPYK-

Tabnuys 1. PieeHo CPb ma LLIOE y 0ocnidx<yeanux apynax

Bes rinepypukemii Finepypukemis
Moka3Huk p*
Me IQR Me IQR
CeyvoBa KucnoTa, MKMOSb/N 270,0 218,3-316,0 405,5 385,0-442,5 0,001
CPB, mr/n 3,7 2,5-9,3 9,3 3,0-16,3 0,05
LLIOE, mm/rop, 9,0 5,0-15,0 12,0 5,0-21,5 0,66

Mpumimka: * — eiomiHHOCMIi oyiHeHi 3a donomozoto Kkpumepia MaHHa — YimHi.

Tabnuys 2. PiseHb cevyosoi kucsiomu y xeopux 3 [1cA 3anexHo 8i0 8udy /liKy8aHHA

Bionoriuxa Tepanis

Kom6iHoBaHa Tepanisi CuHTeTU4Ha Tepanis

MokasHuk
Me IQR

Me IQR Me IQR

279,0 219,0-342,0

CeyoBa kucnota, MKMonb/n

295,0 238,0-322,0 324,0 261,00-385,00
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TypHOTO ypaxkeHHs1. Tak, y Haliiii BuOipiii He 6yJ10 BUSIBJIEHO
BiporinHoi pisHui y posnoaini II ta Il peHtreHonoriyHoi
cTaii Mixk rpyramMu, Xxoua B IpyIIi TinepypuKeMii OBHICTIO
BifcyTHs | cranist, 1110 MOXe CBITYMTH TIPO OLIBII PaHHIO MO-
SIBY CTPYKTYPHHUX 3MiH [4].

Ha ocobmuBy yBary 3aciayroBye INiArpymna Malli€HTIB i3
MiOTBEPIKEHOIO IMOAArpoI0, B SIKMX Oy/Iv BUSIBJICHI HAallBU-
i piBHi ceyoBoi kucnotu, CPb ta IIIOE. Lle y3romkyerbes
3 JIITepaTYPHUMU JJAHUMHU, SKi BKa3ylOTh Ha KyMYJISITUBHUI
edeKT 3amajaeHHs Ipyu oqHoyacHoMy mepediry IIcA Ta mo-
narpu [7].

BomHouac pe3yasraTi AOC/iIKEHHST OKa3alu, 10 JiKy-
BaHHSI Oi0JIOTIYHUMU TpernapaTtaMu y naiieHTiB 3 [TcA moxe
3HIKYBaTH PiBeHb CEYOBOI KUCJIOTH, 1110 JO3BOJISIE PO3IJISI-
JATU TiMepypuKeMilo He JIMIIE SIK eTioMoTiuHUi (akTop, a
1 SIK HACJTiOK HeaeKBaTHOTO KOHTPOJIIO 3amajieHHs [6]. ¥V
HAIIOMY JOOCIIIKeHHI Opaiy yJacTh IAL€HTH, SIKi IPUii-
MaJli SIK CUHTETUYHY, TaK i 6ioI0TiuHy Ta KOMOiHOBaHYy 0a-
3MCHY Tepalrio. SK i B onepeaHixX ToCIiIKeHHIX, Halli€eHTH,
SIKi OTpHUMYBaJIM Oi0JIOTIUHY Teparlilo, MaJIi HIKYi piBHi ce-
yoBoi kuciotu [18, 19].

OKpiM TOro, MU PEKOMEHIYEMO BUKOPHUCTOBYBATH ypaT-
3HIDKYBaIbHY T€Parlito U1l TAKMX MALIEHTIB K AJ151 KOHTPOJTIO
MOXJTMBUX HarajiB Mofaarpy, TaK i CepLeBO-CyIMHHUX PU3H-
KiB, 1110 30ira€ThesI 3 JAHMMH TTONepeaHix JocitimkeHb [20].

TakuM YMHOM, OTpUMaHi HaMU PE3YJIBTaTH TMiAKPECITIO-
[0Th BaXJIMBICTh BUSIBJICHHSI Ta KOHTPOJIIO TillepypuKeMii y
naiieHTiB i3 [IcA, oco6aMBO 3 ypaxyBaHHSIM JaHUX JliTepa-
TYpHU IIPO B3aEMO3B’SI30K PiBHS CEYOBOI KMCIIOTH 3 aKTUBHIC-
TIO 3arajeHHs Ta MOXJIMBUMU KJTIHIYHUMU EHTE3UTAMU.

Obmexncenns 0ocaioncennsn. PeTpocrieKTUBHI TaHi 00-
MEXYIOTh Hallle OocaimkeHHs. Hairi kputepii BKIIOUSHHS
MOTIJIM MEPEOLIiHUTHU TSLKKICTh I1CA, OCKiIbKI BUKOPUCTaH-
Hst komyBaHHSI MKX-10 n03BoJIMI0 HAM BKJIFOUWTH JIUIIE
TOCIHITaJTi30BaHMX MalieHTiB. [lommpeHicTh rinepypukemii
Ta Mojarpyu Morja OyTd MepeoliHeHa B HaIlliii MOMyJIsIii
yepe3 BKJIFOUEHHS MAlliEHTIB MPUHAKNMHI 3 OHUM 3pa3KoM
MiIBUIIIEHOTO PiBHS CeYoBOI KMUCJIOTH. KpiM Toro, BimcyT-
HiCTh aKTMBHOCTI 3aXBOPIOBAHHSI SIK 3aCO0Y OLIIHKY peMicii y
MAIliEHTIB € CYTTEBUM OOMEXKEHHSIM, 1110 TIOB’SI3aHO 3 peTPO-
CMEeKTUBHUM JAU3aHOM HAIIOTO AOCTiIKEHHSI.

BucHoBKM

IMamientn 3 IIcA mManu yacTy KOMOPOIAHICTD 3 Timepy-
pukemieto ta/abo momarpoto (30 %). Iauientu 3 TIcA Ta
rinepypukeMielo Ta/abo MoAarpor Majld TsDKYWid Tiepe-
Oir OCHOBHOI XBOPOOU, OibIIY KiJIbKiCTh €HTE3UTiB, BUIILY
PEHTIEHOJIOTIYHY CTait0 Ta BUIL MOKA3HUKU 3allajeHHs, a
came C-peakTuBHoro 6iyka ta IIIOE.

3 MeTolo OINTHMI3allii JIiKyBaJbHOI TAKTUKM PEKOMEH-
JIOBAHO 3aCTOCYBaHHsI KOMOIHOBaHOI Oa3MCHOI Tepartii (3
BKJTIOUEHHSIM 0i0JIOTiYHUX TpernapariB) Ta rirnoypuKeMiaHO1
Tepallii, OCKIJIbKM 1I¢ TIO3UTUBHO BIUIMBAE HA PiBHI CEYOBOL
KUCIIOTH, 3 OIJISIIy Ha HeraTUBHUI BIUMB Ha [1cA rimepypu-
KeMii Ta TToarpu.

Kondutikr iHTepeciB. ABTopM IeKJIapyIOTh BillCYTHICTh
KOHGJIKTY iHTepeciB Ta (hiHaHCOBOI 3alliKaBJIEHOCTI MpU
MPOBEICHHI JOCTiIKEHHS Ta HaIlTMCAHHi CTaTTi.
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Features of the of psoriatic arthritis course in patients with hyperuricemia or gout

Abstract. Background. Recent studies indicate a possible link be-
tween elevated uric acid levels and a more severe course of psoria-
tic arthritis (PsA), in particular, more frequent development of ero-
sive changes. The purpose was to determine the clinical, laboratory,
and radiological features of PsA in patients with hyperuricemia or
gout. Materials and methods. A retrospective analysis of the medi-
cal records of 98 patients with PsA, which were divided into groups
based on normo/hyperuricemia/presence of gout and type of sup-
purative therapy. The following parameters were analyzed: general
clinical, laboratory (determination of inflammatory markers, urea
level), and instrumental (X-ray examination) parameters. Methods
of questionnaire and biomedical statistics were used. Results. Com-
pared with patients with normouricemia, the hyperuricemic group
was more often male (73 vs. 89 %). The number of enthesitis (an-
amnestic) was higher in the hyperuricemic group than in the nor-
mouricemic group (41 vs. 23 %, p = 0.04). In the first group, the
erythrocyte sedimentation rate (ESR) did not exceed the normal

range and was 9.00 (IQR 5.0—15.0) mm/h, in the second group
it was higher (12.00 (IQR 5.0—21.5) mm/h), although statistical-
ly insignificant. The level of C-reactive protein (CRP) was statis-
tically higher in the hyperuricemia group. Patients with gout had
higher values of uric acid (median — 549.0 mmol/l), ESR (medi-
an — 16.0 mm/h) and CRP (median — 11.35 mg/1). In the hyper-
uricemia group, the highest radiological stage was diagnosed more
often. The significant lower level of uric acid (281.0 (IQR 223.0—
336.0) mmol/l) was observed in the combined group of biological
and combined therapy (p = 0.049) compared with synthetic thera-
py. Conclusion. Patients with PsA had a frequent comorbidity with
hyperuricemia and gout (30 %), which influenced the more severe
course of the disease, more enthesitis, higher radiological stage and
inflammation levels, which should be considered in patient ma-
nagement.

Keywords: seronegative spondyloarthritis; psoriatic arthritis;
gout; hyperuricemia; basic therapy
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AY «lhcmumym mpaemamonozii ma opmonedii HAMH Ykpainu», m. Kuie, Ykpaina

BnnvB AncranbHOro 610KyBaHHA
Ha piBeHb Hanpy»XeHb MmeTanodgikcaTtopa
npu oCcTeOCMHTE3i Uepe3BepTNIOroBUX nepesiomis
(ekcnepumeHTanbHe MmoaeNnioBaHHA)

Pe3stome. AkmyaneHicme. Y po3BuHYTUX KpaiHax CBITY B NliKyBaHHI NepesiomiB NpoKCUManbHOro Bifainy cTerHo-
BOI KiCTKM LUMPOKO BNPOBaAKYOTb MaioiHBa3MBHI TEXHONOTT 3aCTOCYBaHHA MPOKCMMAaIbHOrO CTEFTHOBOTO CTPMX-
HA. MpoTe M1 He 3HaNLLNY NiTepaTyPHUX AaHUX LWOAO0 HAaMpyXeHb Ha 6110KoBaHWI iHTpaMegynapHuii (IM) cTprxeHb
3aeXHo Bif TMNY nepenomMy 3a Knacuoikauieto Acouiauii ocTeocnHTe3y Ta BapiaHTiB 10ro ANCTanbHOro 6510KyBaH-
HA. Mema JocnigeHHA: NPOBECTM aHani3 Hanpy»XeHb Ha pi3Hi MeTanesi gpikcaTopm NPU BUKOHAHHI OCTEOCUMHTE3Y
3 NpuBOAY Yepe3BepTioroBrx nepenomis Tnny A2. Mamepianu ma memoou. BukopucToByBasnm MakeT CTErHOBOI
KiCTKW, Y AKMI iMnnaHToBaHoO dikcytoui enemeHT. ina dikcauii BignamkiB 3acTocoByBanun iHTpameaynapHi 610Ky-
lovi CTPVXKHI y 3 BapiaHTax ¢ikcauii: 3a ;ONOMOrot oHOro, ABOX FBUHTIB a0 3a BiICYTHOCTI G/TIOKYIOUMX FBUHTIB
Yy AUCTaNbHIN YacTUHI CTPUXKHA. PO3paxyHKM Hamnpy»KeHo-AedpOpMOBaHOro CTaHy METOLOM KiHLEBUX eNeMeHTIB
NPOBOAUNY ANA IHTAaKTHOI Mogeni 3 o6oMa BapiaHTamu dikcaTopis, a NoTiM 3 pikcaTopamu Npu Yepe3BEPTOrOBUX
nepenomax Tmny A2 Ta BapiaHTaMu ANCTanbHOro 61oKyBaHHsA (6e3 6110KyBaHHA, T rBUHTOM, 2 rBUHTamu). Pe3yne-
mamu. MiHimanbHe Hanpy»eHHA Ha MeTanesi dikcaTopu B X NPOKCMManbHKX Bifdinax BY3Havyanv npu 3actocy-
BaHHi PFN (npokcrManbHWiA pemopanbHUii CTPUXKeHb) y BapiaHTi 3 3aCTOCYBaHHAM 2 IBUHTIB ANA AWCTabHOMO
6n10KyBaHHA. L|i faHi cTaTMcTMYHO BiporigHo Bigpi3HANMCA Bif AaHUX Npu 3acTocyBaHHi PFN-cTpukHs 6e3 aucTtanb-
Horo 611oKyBaHHA. Ha guctanbHuii BigAin metaneBux ¢ikcatopiB HanpyxeHHs Oyno MiHiManbHe Npu 3aCTOCYBaHHi
PFN-CTPWXXHSA 3 BUKOPUCTaHHAM 2 FBUHTIB ANA AMCTanbHoOro 6nokysaHHA (195,27 MPa). BusHaueHo, o mMiHiManbHa,
ane ageKkBaTHa A/1s UbOro TUMy BEPTMKANbHO Ta POTaLiiHO HeCTabinbHOro nepenomy MiKpopyxmBicTb (2,17 Mmm)
crnocTepiranacs npu BUKopuctaHHi mogeni PEN-CcTprHsA i3 3acTOCyBaHHAM 2 rBUHTIB ANA AUCTaNbHOrO 610KYBaH-
HA. Lli Mmikpopyxun cnpmATMMYTb MOAIMLIEHHIO PenapaTMBHOIO OCTeOreHe3y Yepe3BepTIIoroBMX Nepenomis Tmny
A2.3aHaATo BeniMKa MiKpOopyXvBiCTb NPW 3aCTOCYBaHHI Moaeneli 6e3 Ta i3 BUKOPUCTaHHAM 1 6/10KyoUOro rBmHTa
NS AUCTanbHOro 6nokyBaHHA PFN-cTpukH=A (2,27 Ta 2,23 MM) MOXe NPU3BeCTY A0 NOPYLIEHHA PenapaTuBHOro oc-
TeoreHesy npwu 3aCcTOCyBaHHi Liboro metoay metanodikcadii. BucHosku. lNposeaeHe JOCNiAKeHHA BU3HAYae aude-
peHUuinoBaHNI Niaxia [0 NiKyBaHHA XBOPKX i3 Yepe3BepT/OroB1MMY NepesiomaMm CTerHOBOI KiCTKY, O MNOAINWNTb
epeKTUBHICTb HafaHHA MeaNYHOT LOMOMOTW TaKill TAXKKIN KaTeropii XBOpuX.

KniouoBi cnoBa: mogenioBaHHs; NepesioMm; HanpyKeHHs; OCTEOCUHTES, NIKYBaHHS

Bctyn

TlepesioMn MpPOKCUMAIBHOTO BiMIIily CTETHOBOI KiCT-
ku (ITTIBCK) — omHa 3 HailOLIBII MOIIMPEHUX MTPUINH
HaJIXO/KEHHSI XBOPUX JIO TPaBMAaTOJIOTO-OPTOINEINYHO-
ro cramionapy. Haitgacrine mi ylmkomkeHHs BUHUKAIOTh
Yy pe3yJbTaTi HU3bKOEHEPreTUYHOI TpaBMU, HaIpUKJIAMd,
MHaaiHHS 3 BUCOTU BJIACHOTO 3POCTY. 3i 3pOCTaHHSIM TpUBa-
JIOCTi XKUTTSI HaceJIeHHSI 301IbIIYETHCS YaCTKa OCi0 JTITHhO-
o BiKy, 30KpeMa I i3 XpOHiYHOI0 COMAaTUYHOIO IaTOJIOTI€ElO,
BIMOBiAHO, 3pocTae KinbKicTh peectpoBaHux ITTTBCK.
[llopiuHo y BChbOMy CBiTi peecTpytoTh 6u3bpko 1 700 000

Buraakis [TTTBCK. JIo 2050 p. 3a 30epexXeHHSI OCHOBHUX
neMorpaiyHUX TEHACHIIM MPOTHO3YETHCS 30i/IbILIEHHS
kinbkocTi [ITMIBCK nmo 6 300 000 Bunaaxis mopiuHo. Bouu
ctaHoBISITh 30—40 % i HaBiTH OiIbIIIE Bi YCiX ITEPEIOMIB y
MOCTPAXKIAINX TepiaTPUIHOIO BiKY, sIKi ITOTPeOYIOTh CTa-
L[iIOHAPHOTO JIIKyBaHHS. YCi aCIeKTH 1ii€l mpobaeMu (Buobip
KOHCEPBATUBHOIO YU OMNEPATUBHOTO MiAXOAY A0 BEAECHHS
XBOpMX), TaKTUKA BTpy4YaHHsI (BiIKpUTa UM 3aKpuTa pe-
MO3MLisl BiIJaMKiB, TepeBara 3aCTOCYBaHHSI METaJOOC-
TEOCUHTE3y YU CHIOMPOTE3yBaHHS KYJIbIIOBOTO CYyriioda)
AKTUBHO AUCKYTYIOTbCS Y BITYM3HSHIN 1 3apyOixXHiil JtiTe-
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patypi. Jluis G6inbinocti nauientis 3 [NIMTBCK taka TpaBma
03Havya€e BTpaTy KOJUIIIHBOTO CTYIEHS MOOLIHLHOCTI, a JUIst
MEHIII aKTUBHMX MAlli€EHTIB — CTIiliKy BTpaTy MOXJIMBOCTI
JI0 CaMOOOCTYyrOByBaHHSI HaBiTh y MeXaxX CBOTO XHUTJa. Y
MAIi€HTIB 3 BXX€ HAsABHOIO CYIyTHHOIO TIATOJIOTIE€I0 Ta BU-
MYILIEHUM TIepiogoM iMMOO0iTi3amii 10 XipypridHOro JIiKy-
BaHHs [ITIBCK Bene 10 MOCHIEHHSI COMAaTUUYHUX 3aXBO-
proBaHsb [1-3].

OmnepatusHe JikyBaHHs [ITIBCK nano 3mory 3HayHO
3MEHILUTHU JeTaabHicTh XBopux. Ha choromHi BoHO € Me-
TOJIOM BUOODY, HEPIKO €AMHUM IIIAaHCOM 30eperTu Iaili-
E€HTY XUTTS i TOBEPHYTU IOMY BTpadyeHY Ipale31aTHiCTh,
3/IaTHICTh CaAaMOCTIHO TepecyBaTUCsI Ta OOCIYroBYBaTH
cebe [4, 5]. Bimomo, 110, 3a TaHNMM €BPOTIEICHKOTO TIPO-
TOKOJIY, TPUBAIIiCTh MepeioNepaliiiHoOro nepiomy y Xsopux
3 [ITTBCK noBuHHa OyTy MiHiMi30oBaHa (HalOIIbII ONITH -
MaJIbHO — 6—8 TOAWH 3 MOMEHTY HaJIXOKeHHSI B CTalIlio-
Hap y Nali€HTIB 3 JaBHICTIO TpaBMU MeHIIe 24 TOInH) i He
noBUHHA nepeBulryBatu 48 roguH. HeoOxinHO BpaxoBy-
BaTH, 110 BUKOHAHHS €HJIONPOTE3yBaHHS BHOYI MTPU3BO-
JIUTDb 10 30iIbIIeHHS YMca YCKJIaAHEHb, TOMY BOHO ITO-
BUHHO BUKOHYBAaTUCh BAEHb MiATOTOBJIEHUMU OpUTragaMu
[6, 7]. ITpoBenenHs nanientam 3 [IITBCK ormepatuBHOrO
BTpYy4YaHHSI B MAaKCUMaJIbHO KOPOTKi TEPMiHU 3 MOMEHTY
HaJIXOMXKEHHS 0 CTallioHapy TMicJis MOBHOWLIHHOI 1X ITiI-
TOTOBKM JIO3BOJISIE MiHIMi3yBaTH 4acTOTY TPOMOOEeMOOTiu-
HUX, TIMOCTATUYHUX, AUXAJTbHUX Ta KapAialbHUX YCKIIaI -
HeHb [8§, 9].

Ha croronHi B po3BUHYTHX KpaiHaxX CBITY IIPH JIIKyBaHHi
TITIBCK mmpoko BIpoOBaIKylOTh MaJIOiHBA3WBHI TEXHO-
JIOTil 3aCTOCYBaHHSI IIPOKCUMAIbHOTO CTETHOBOIO CTPIIK-
Ha. Llg MeToamka oIepaTUBHOIO JIiKyBaHHsS IEpeIoMiB
JIOBTMX KiCTOK 3aCTOCOBYEThCS Y 60—70 % xBopux [10, 11]
i TO3BOJISIE, HA BiIMiHY Bill €HIOIPOTEe3yBaHHS, BUKOHATU

opraHo3bepiraroui ornepartiii Ha TPAaBMOBAHOMY KYJIbIIIOBO-
My CYIJI00i.

3arajibHOBIZIOMOIO KJlacu(iKalli€elo 4epe3BepTIIOTOBUX
IepeIOMiB CTErHOBOI KiCTKM € Kjacu@ikaliss Acormialrii
ocreocuHre3y (AO) [12]. [Ipote Mu He 3HANILIN JiTepa-
TYPHUMX JAHUX 1110/I0 HAMPY>XeHb Ha OJIOKOBaHUIi iHTpamMe-
nynspauii (IM) cTpukeHb 3a1eXKHO Bifl TUITY TIepeioMy 3a
AO Ta BapiaHTIiB 1oro AucTaabHOro 0JoKyBaHHs. Ha mo-
MepenHboMYy eTalli HaMUu OYJI0 MpPOBEAECHO KOMIT I0TepHE
MOJIEJIIOBAaHHS HampyXeHb Ha MeTaJieBi ikcaTopu Ipu
BUKOHAHHI OCTEOCHHTE3Y Y XBOPUX i3 Yepe3BEPTIIOrOBU-
mu niepesomamu Tuity Al [13]. LlikaBum y HayKoBOMY TILjia-
Hi BBaXXaeEMO MPOBEAEHHS 0iOMEeXaHiYHOTO MOJETIOBAHHST
HanpyXeHb Ha pi3Hi MeTasieBi (pikcaTopu Mpy BUKOHAHHI
OCTEOCUHTE3Y 3 TPUBOAY YEPEe3BEPTIIOrOBUX TIEPEIOMiB
A2-Tuy.

Mema nocnmimkeHHs: BUBHAUUTHA Ta TIPOBECTU aHai3
HAaIIpy>XeHb, SIKi CYyIIPOBOIXKYIOThCSI HECTAOIBHICTIO Y BEp-
TUKaJIbHill Ta TOPU3OHTAJIbHIN IUIOIIMHI B CUCTEMI «KiCT-
Ka — iMIUTaHTaT» IIpY BUKOHAHHI OCTEOCUHTE3Y 3 IPUBOIY
Yepe3BEPTIIIOrOBUX MEPEIOMiB A2-THUITY.

Marepianu Ta meTogn
Komm’ioTepHe MoOJe/IOBaHHSI TMPOBOAWIM B Jlabopa-
Topii GiomexaHiku Y «IHCTUTYT TpaBmaToJsorii Ta op-
tonenii HAMH VYxpainu». 3actrocoBaHO KOMIT'IOTEpHE
MOJIEJIIOBAaHHS Ta MeToA KiHueBux enemeHTiB (MKE) —
METO/IM BUPILIEHHS 3a/1a4 MEXaHiKU CYLJTbHUX CEPETIOBUIILL
y IpUKJIagaHHi 10 0i0JIOTIYHMX 00’ €KTIB 3 BUKOPUCTAHHSIM
IIPOrpaMHO-KOMIT'IOTepHUX KomIuiekciB [13, 14]. dasa
IIPOBEICHHS MOPIBHSILHOTO aHaJi3y HamiliHOCTI (ikcalrii
KiCTKOBUX BillJTaMKiB MpY BePTJIIOrOBUX MEpPeIoMax CTer-
HOBOI KiCTK1 A2-TUITy BUKOPUCTOBYBAJIM MAaKeT CTETHOBOI
KiCTKM, y SIKWi OyJI0 iMIJITaHTOBAHO (hiKCYIOUi €JIEMEHTH.
Hns dikcauil BiayaMKiB 3acTo-

A: Static Structural A: Static Structural
Equivalent Stress 5 Equivalent Stress 7
Type: Equivalent (von-Mises) Stress™ Type: Equivalent (von-Mises) Stress
Unit: MPa Unit: MPa
Tirne: L Time: 1
Max: 11,07 Max: 11,07
Min: 0,008966 Min: 0,008966

1,07 1,07

k! 8

6,915 6,7915

53831 55831

49754 49754

43678 43678

3,1601 37601

3,1525 31525

25448 25448

19372 19372

1538 L3515

L1659 11659

0,78025 0,78025

0,39461 0,39451

0,00 100,00 {men)

0,009966 0,008966 o

a) 25,00 75,00 6)

COBYBaJIM OJIOKOBaHi iHTpameny-
JISIPHI CTpYXKHi. Po3ristHyTO Bapi-
aHTH (bikcalii iHTpamMenyasapHOTO
CTPUXKHS 32 JI0MOMOTOI0 OHOTO,
IIBOX TBUHTIB a00 3a BiICYTHOCTI
OJIOKYIOUNX TBUHTIB Y IUCTaIbHIl
YaCTHHI CTPIYIKHS, IKi 3a0e31medy-
I0Thb ONITUMAaJIbHI OiOMexaHiuHi Ta
0i0JIOTiYHI YMOBHU TSI 3pOLLIEHHS
MepeIoMiB.

Ha ocHoBi akcianbHUX 300pa-
JKE€Hb KOMIT'IOTepHOi TOMOrpa-
(il Moneneil cTerHoBoOi KicTKU 3
pi3HMMHU BapiaHTamu ikcalrlii,
OTPUMAHUX Ha KOMIT' IOTEPHOMY

tomorpadi  Toshiba  Asteion
Super 4 (SlmoHisT), 3a TOITOMOTOI0
ImporpaMHoOro Iakera Mimics

B aBTOMaTMYHOMY Ta HalliB-
aBTOMAaTMYHOMY pPEXHUMax Bil-
TBOPEHO IMPOCTOPOBY T€OMETPilO
MPOKCUMAJIbHOIO BiJily CTer-

100,00 {rmm)

25,00 75,00

PucyHok 1. lTokasHuku HanpyxeHb (MPa) 0na modesi 3 iHmakmHolo Kicmkoto:
a— npama npoekyisa; 6 — 60Koea npoekyisa
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Tabnuys 1. Qi3uyHi 2paHuyHi MoXK1Uueocmi KicmKoeoi mKaHUHU ma mamepiany iHmpameoynsApHO20 CMPUMKHA

Twun KicTKu Ta maTepiany

Mopynb tOHra, Pa

KoediuieHT MyaccoHa

KopTukanbHun wap E=17,69 0,3
CnoHrio3Hun wap E =5,08 0,28
TutaH BT16 i BT6 E=112,11 0,32

Ta6nuys 2. Bapianmu ¢pikcayii IM-cmpuxxHem Ha iHmakmHit kicmyi
ma 4Yepe3sepmJii0208020 nepesiomy muny A2 cmezHo80i KicmKu

Bup cikcauii
CraH cTerHoBoi KicTku IM-cTprXeHb 3 2 IM-cTprxeHb 3 1 6110KyO4UM IM-cTprxeHb 6e3
6GNOKYO4YMMU rBUHTAMU FBUHTOM 6GNIOKYHOUYUX FBUHTIB
IHTaKTHa + - -
Mepenom Tuny A2 + + +
Solid Works, ne 3a 10romMoroto BillMoBiIHUX IHCTPYMEHTIB Pe3yn bTaTun

CTBOpPEHO iMiTailiHi 3D-Momesi IpoKCUMaJbHOIO BiadiLy
CTETHOBOI KiCTKH 3 4epe3BePTIIOTOBUMMU IlepeioMamMu A2-
TUITy Ta iX ikcaltieto 3a nomomoro PFN-cTprxHs.

Ilopanbiui po3paxyHKU 3AiMICHIOBAJIM 3a HAOIOMOTOIO
MKE, sgxuii HaOyB MOIIMPEHHSI SIK YUCEIbHUI METO.
BUPIilIEHHST KpaloOBMX 3aJay MEXaHiKu CYLIJIBHUX cepe-
noBuill. JIs TIpoBeAeHHS pO3paxyHKiB HaIMpy>XeHO-/Ie-
dopmosaHoro crany (HJIC) metonom MKE 6yB Bubpanuii
MpOrpaMHO-aHATITUYHUI KOMIUIEKC Ansys, po3po0ieHuit
komMmraHiewo Ansys Inc. [14, 15].

V pospaxyHkax 3acTOCOBYBaaud (Pi3W4YHi BIACTUBOCTI
KiCTKOBOI TKaHMHM Ta MeTaylodikcaTopa, SIKi OTpuMaHi 3
JIiTepaTypHUX JKEpes Ta HaBeaeHi B Tabi. 1 [16]. Bapiantu
OioMexaHIUHUX TOCTiIKEeHb HaBeIeHi B Ta0JI. 2.

Lle mocnimkeHHS MPOBOAMIM BiAINOBIIHO M0 €TUYHUX
npuHuMIIiB [enbciHchKoi nexiapailii BcecBiTHbOI Meauy-
Hoi acouianii «ETMYHI NpUHIUNIN MEAUYHUX TOCTiTKEHb
3a y4yacTio JIOAMHU» (CbOMUI TMeperisi, NPpUAHITUI Ha
64-it TenepanbHiit acam6iei BMA, ®@oprane3a, bpasuis,
sxoBTeHb 2013 poky), KonBeH1ii

Pesynsratu pospaxynkiB HIAC nis iHTakKTHUX Mome-
JIeil CTerHOBOI KicTKM HaBeneHi Ha puc. 1—3. Ha pucynkax
MapKepaMy BUIiJEHi 3HAYEHHS HAINpyXeHb y HalOiIbIll
3HAUYIIMX Miclsgx (y KOXHIll OisHII BU3HAuyaBCs Hali-
Oi/IbIII HABAHTAXXEHU I €JIEMEHT).

Ax BugHO 3 puc. 1, MakcMMasbHi Hapy>KEHHS Ha CTer-
HOBII KiCTIIi JJOKaJi30BaHi B OISTHIL BBEACHHSI HUXKHBOTO
reuHTa (11,08 MPa), a TakoX B HiJISHIII OMOPY TUCTab-
HOTO KiHIIS (hikcaTopa Ha KicTKy (2,96—3,12 MPa). Takox
3HAYHi HATPYXXEHHS CIIOCTEePIiraloThCsl Ha WAL CTerHO-
Boi KicTku (3,12 MPa) Ta Ha miadisi (4,53 MPa).

K BuAHO 3 puc. 2, MaKCUMaIbHi HAIIPYyKeHHS Ha CTET-
HOBIM KiCTIIi TOKa/Ii30BaHi B IIISHII BBEASHHS 0JI0KYI0UO-
ro TBUHTA B oBajbHMIT oTBip (15,62 MPa). Takox mmigBu-
ILIEeHI TTOKa3HUKM HAMpyXXeHb CIIOCTEPIraloThCsl B AUISHIIL
OIIOpy IMCTAJIbHOTIO KiHIIS (pikcaTopa Ha KiCTKY, SIKi csira-
I0Th 3HayeHb 6,63 MPa. Ha 1mmiiii crerHoBoi KiCTKHU I10-
Ka3HUKM HAMPYXEHb OUIbILI, HiXK JUTS1 TOTIePeqHbOI MOJETi
(3,55 MPa). Ha enemeHTax (ikcauii MakcumaiibHi Hampy-

Pann €Bponu npo mpasa Joau-
HU Ta GiomeauuuHy (M. OB’ef0,
Icnanis, 04.04.1997 p.), a Takox
3TriJHO 3 YMHHUMMU HalliOHAIb-
HUMU €TMYHMMHU CTaHZapTaMu
(TIpoToKOJI 3acimaHHsS KOMicii 3
6ioetku Ne 4 Big 12.02.2024 p.).

[l TipoBeeHHsI PO3paxyHKiB

A: Static Structural
Equivalent Stress 4
Type: Equivalent {von-Mises)

47831

A: Static Structural
Equivalent Stress 5

Type: Equivalent (von-hg
Unit: MPa

A: Static Structural
Equivalent Stress 3
Type: Equivalent (von-Mises) Streg;
Unit: MPa

Tirne: 1

Time: 1

15625Max
213,65 Max

]

47831

BUKOPHUCTOBYBaIM 6a3y JaHUX 00-
CTeXXEHHSI XBOPHUX, 1110 OyJ1 BBe-
IeHi B Tabmuio Microsoft Excel,
CTATUCTUYHMII TaKeT 1€l IIpo-
rpamu Ta iporpamy Statistica [17].
st ouiHKM Ta aHajli3y KiJbKic-
HUX JaHUX 3aCTOCOBYBAJI METOIU
ormmcoBoi crtatuctuku. KinmbkicHi
3MiHHI HaBeIEeHO y BUIJISAI Ce-
PENHBOTO 3HAYeHHST + cTaHmapT-
He BinxuneHHs (M £ SD). PiBeHb
CTaTUCTUYHOI 3HAYYIIIOCTi BU3HA-
yau npu p < 0,05.

40091
3,352
2,4613
16874
13512
1015
0,6708
0,34261

00064081 Min
a)

32352

L6874

13512

1,015

0,675

034261

0,0064081 Min

6)

85449
7,4708
65,4147
5,3496
—{ 47046
o 32195

2,1544

L0893

0.024185 Min

8)

PucyHok 2. lNoka3Huku HanpyxeHo (MPa) 0na modeni 3 iHmakmHolo Kicmkoto:
a — npama npoekyis; 6 — 6okoea npoekyis; 8 — 3 PFN-cmpuxxHem
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JKeHHST OTpYMMaHi B TiISTHIL BBEAEHHS OJIOKYI0YOTo I'BUHTA
B OBaJIbHUI1 OTBip 3 ITOKAa3HMKAMM, SIKi CATAIOTh 3HAYCHb
213,64 MPa, a TakoX Ha TIEPIINX BUTKAX MPOKCUMATbHO-

Y OUISTHII BBEJICHHSI TBUHTIB MOXXe BiIOyBaTHCh HE3HAUYHE
3MHWHAHHS KiCTKOBOI TKAHWHU SIK B MEPILiii MOei, TaK i B
NIPYTiii, 32 paXyHOK YOr0 HAIIPY>KEHHS B LINX TIJITHKAX 3Ha-

ro (IMifKoBOT0) TBUHTA (10 66,11 MPa). ¥ Takux ymoBax  YHO 3MEHIIYIOThCSI.

A: Static Structural
Equivalent Stress 4 1
Type: Equivalent {von Mises) Stress
Unit: MPa |

Time: 1

Max: 16344
Min: 0.0054563
16.344 FerTRrT—
% Egunalent Sirea) 1
Type: Equeaant von W) Sers
Unie: bty
1 s
s
s AR
141
L1028
21633
I.S?H 8L
L0844
6) dinaHka nepenomy
0.54493
0.0054563
0.00 100.00
50.00 1
a) cmezHoea Kicmka

I
Az Static Structiral flenv sy
Equivalent Stresd 3
Type: Equivalent (von-Mises) Stress
Unit:mPy !
Time: 1
Masx: 218,17
Min: 0.030842

8.n

am

-
T

1374
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Takox njs maHol Mojaei Ha-
BEIEHO IMOKA3HUKM Aedopmalriit
Ha KiCTIi Ta eJeMeHTax (ikcailii.
MaxkcumanbHi gedopMaliii po3-
TalloBaHi B 30HaX MAaKCUMAaJIbHUX
HaBaHTaXXeHb. Tak, Ha CTErHOBIit
KiCTIIi MakKCMMaJibHi nedopMaltii
maioth 3HadyeHHs 0,001 MM, a Ha
enemeHTax ¢ikcarii — 0,002 mm.
3MiHM UX TTOKA3HUKIB BiAIIOBIi-
Jal0Th TIPOTIOPIIHHUM JIiHIHHUM
3MiHaM i 3MiHaM ITOKa3HUKIB e~
dopMaiii (JTiHiliHA 3aJIeXKHICTD).
3ajilexXHo Big LMX 3MiH BimOyBa-
€TbCS aHaJIi3 3a0e3MeyeHHs Mill-
HOCTi MOJIEJi.

SAK BuaHO 3 puc. 2, 11 JaHO1
MOJIeJli YMOBU MIITHOCTI TaKOX
BUKOHYIOTbCSI, TOOTO 3a3HayeHi
MOKAa3HUKU HalpyXeHb Ta Jie-
dopMaliifi Ha KiCTIi Ta eJIeMeH-
Tax ikcallii He TepeBUIIYIOTh
JIOTTYCTUMMUX.

Hapani posrisitnyro HIAC A2-
TUTTY 4epe3BEPTIIOTOBOTO Tepe-
oMy y 3 BapiaHTax dikcaliii 3 ne-
TaJli3alli€lo MOKA3HUKIB y AUTSHIIL
(TUTOLIMHI) TIepesioMy Ta MiCIIsIX
BBe[eHHsI TBUHTIB. [ly1s BapiaHTa
dikcairii 63 6JJOKyIOUMX TBUHTIB
y KpyIJIOMy i OBaJIbHOMY OTBO-
pax MpOKCUMaIbHOTO CTETHOBOTO
crpukHs mokazHuku HJIC mone-
JIeil HaBeleHi Ha puc. 3.

Ak BumHO 3 puc. 3, Makcu-
MaJIbHi HarpyxXeHHsI Ha MoJesi
3 IIepejIOMOM TUITy A2 TIpu 2-My
BapiaHTi (pikcariii 6e3 0JJOKyI0InX
TBUHTIB 30CepeIKEeHi B ILJIOIINHI
mepejoMy Ha BepTJIIOTroBiil mi-
JISTHLI 3 TokaszHuKamu 21,05 MPa
i MalOTh JIOKAJbHUI XapakTep. Y
3B’SI3KY 3 HasSIBHICTIO KOHILIEHTpa-
TOpiB HamNpyXeHb y 30Hi mepe-
JIOMy Ty0uyacToi KiCTKM 3 Tiepe-
BUILEHHSAM 11 MeXi MIITHOCTI Yy
il OUISHII MOXIIMBE KpaiioBe
3MMHAHHSI ~ KICTKOBOI ~ TKaHM-
Hu. Ha ¢ikcyrounx enemeHTax
MaKCUMaJlbHi HampyxXeHHs 30-
cepemkeHi HaBKOJO KpYIJIOro
OTBOPY AMCTAIBLHOIO KiHIISI CTeT-
HOBOT'O CTPVKHS 3 TTOKa3HUKaMU
218,79 MPa Ta Ha nepiux IBOX
BUTKaxX Pi3bOMU IMPOKCHUMAIBHOIO
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(mmiikoBoro) rauHTa 3 nokaszHukamu 90,7 MPa. Mak-
cuMaibHi 3HaYeHHs TiepeMileHb (Total Deformation) o
TUIOLIMHI TIepeJioMy TIpU JaHOMY BapiaHTi (ikcallii ctaHo-
BWIM 2,27 MM.

Hns BapiaHTa ¢ikcaTopa 3 OOZHUM OJOKYIOUMM TBUH-

>KEHi Ha ToJIiBLIi OJIOKYIOUOTO TBUHTA, SIKUH BBEICHUM Y
KPYIJIMA OTBIp TPOKCUMAJIbHOTO CTETHOBOTO CTPUMIKHS,
3 mokazHukamu 195,27 MPa, Tta Ha Tiepiiux IBOX BUTKaX
pi3zbOU 000X MPOKCUMAIbHUX (IIWITKOBUX) IBUHTIB 3 T10-
KaszHukamu 62,38 ta 72,97 MPa, a TakoX HaBKOJIO OBaJlb-

TOM, BBEICHUM B OBaJIbHUIT OTBip
dixkcaTopa, OTpUMaHi MOKa3HUKHU
HJIC moneni HaBeneHi Ha puc. 4.
A BuaHO 3 puc. 4, MaKCUMaJbHi
HaIpyXeHHsI Ha MOJesi 3 mepe-
JoMoM Tumy A2 npu dikcalii 3
OJIHUM OJIOKYIOUMM TBUHTOM B
OBaJIbHOMY OTBOPi NMPOKCHUMAJIb-
HOTO CTErHOBOTO CTPWXKHS 30-
Cepe/KeHi B TUIOLIMHI TTepeioMy
Ha BepTJIIOTOBiil AUISIHII 3 TMO-
KaszHukamu 16,85 MPa i mawoTh
JIOKaJIbHUI XapakTep. Y 3B’I3Ky
3 HasSIBHICTIO KOHIIEHTPATOPiB
HaIpyXeHb y 30Hi ITlepeioMy Iyo-
4YacToi KiCTKU 3 TMePeBUILEHHSIM
11 MexXi MIIHOCTI y Wil HijasHII
MOXJIMBE KpailoBe 3MUHAHHS
KicTKOBOI TKaHMHM. Ha dikcy-
IOUMX eJIEeMEHTaX MaKCHUMallb-
Hi HamnpyXeHHSI 30Cepe/KeHi
Ha TIepIIMX IBOX BUTKax pi3pOu
000X TPOKCUMaJIbHUX (1M~
KOBMX) TBUHTIB 3 TOKA3HUKOM
298,53 MPa, a Takox HaBKOJIO
OBaJIbHOTO OTBOPY MPOKCHUMAJIb-
HOTO CTETHOBOTO CTPVIKHS 3 TO-
KasHukoM 16,05 MPa. Makcu-
MaJibHi 3HA4YeHHs IepeMillleHb
(Total Deformation) 1o TIoIIMHI
rnepeaoMy Mpu AaHOMY BapiaHTi
dikcaii craHOBWIN 2,23 MM.
Hnsa BapiaHta (ikcaTopa 3
JIBOMa OJIOKYIOUMMU TBUHTaAMMU,
BBEICHUMU y KPYIJIUi i OBaJib-
HUII oTBopuM iKcaTopa, OTpH-
maHi mokasHuku HJIAC wmonmemi
HaBelIeHi Ha puc. 5. K BugHO 3
puc. 5, MaKCMMaJIbHi HaIllpy>KeH-
HSI Ha MOJIeJTi 3 TIePeJIOMOM THUITY
A2 npu BapiaHTi (ikcauii gBoma
OJIOKYIOUMMU TBUHTAMU B OTBO-
pax MPOKCUMAaIbHOTO CTETHOBOTO
CTPVKHS 30cepekKeHi Ha miadisi
CTETHOBOI KiCTKM B OTBOpi 0J10-
KylOUOro TBMHTa, SIKMil BBele-
HUIi B OBaJIbHUI OTBIp MPOKCHU-
MaJIbHOTO CTETHOBOTO CTPWXKHSI,
3 mokasHukamu 18,46 MPa. Lli
Hampy>XeHHsI MaloTh JIOKaTbHUIA
XapakTep 0e3 ImepeBUILEHHS MeXi
MIilIHOCTi KOPTHUKaJIbHOI KiCTKHU.
Ha ¢ikcyrounx eneMeHTax Mak-
CUMaJIbHI Hampy>XeHHs 30cepe/-

A: Static Stiuctural
Equivalent Stress 2
Type: Equivhlent
Unit: MP ¥
Tirme: 1
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HOTO OTBOPY MPOKCUMAJIBHOTO CTETHOBOTO CTPVIXKHS 3
nokazHukamu 17,73 MPa, 1110 B ycix JjoKasizalisix He Tie-
PEBUILNYIOTh AOMYCTUMUX 3HA4YeHb MILIHOCTI MaTepiaiB.
MakcuManbHi 3HaueHHs1 nepeMitieHb (Total Deformation)
M0 TUIOLIMHI TIepeIoMy IIpU IIbOMY BapiaHTi (ikcarii cta-
HOBWIN 2,17 MM.

Otpumani nmoxasnuku HJIC mopeneir mpencraBieHi
B Taba. 3. Ha nucranbHuil Bimmin MeTaneBux ikcaTopiB
HamnpyxXeHHs1 OyJlo MiHiMalbHe mpu 3acTocyBaHHi PFN-
CTPVIKHS 3 IBOMA TBUHTAMM JIJIs1 TUCTAILHOTO OJIOKYBaH-
Hs (195,3 MPa). i nani cratuctnano BiporigHo (p < 0,05)
BiIpi3HSIMCS BiJl JaHUX NTpU 3acTocyBaHHI PFN-cTpuxHs
0e3 IUCTAJIBHOTO OJIOKYBaHHS Ta 3 OJIOKYBAHHAM OJIHUM
rBuHTOM (218,8 Ta 298,6 MPa).

Otpumani nokaszHuku tnepeminieHb (Total Defor-
mation) Mo TUIOIIMHI KiCTKOBUX (DparMeHTIiB MojeJieit
HaBeldeHi Ha puc. 6. BusHaueHo, 110 MiHiMajbHa, aje
aZieKBaTHA JJIS IbOTO TUITY BEPTUKAIBHO Ta POTALiitHO
HEeCTaOiIbHOIO IIepesioMy MIiKpopyXiauBicth (2,17 Mm)
crocTepiranacs npu 3actocyBaHHi Monesi PFN-cTpukHsa
3 2 TBUHTaMU JJIs1 AMCTaJIbHOTO OsoKyBaHH. Lli Mikpo-
PYXM CIIPUSITUMYTD MOJIIIIEHHIO penapaTUBHOIO OCTE0-
TreHe3y Yepe3BepTIIOroBUX MepeoMiB Ty A2. 3aHaaTo
BeJIMKA MiKpOpPYXJIMBICTh TPU 3aCTOCYBaHHI IJIACTMHU
Mojeeil 6e3 Ta i3 BAKOPUCTAaHHSIM 1 GJIOKYI04OTO TBUH-
Ta 1151 auctaibHoro 6okyBaHHs PFN-cTpuxHs (2,27 Ta
2,23 MM) MOXe MPU3BECTU JI0 TTOPYILIEHHS perapaTuBHO-
ro OCTeOreHe3y MpU 3aCTOCYBaHHI 1IbOIO METOy MeTaJlO-
dikcarii.

O6roBopeHHs

3 MOMEHTY IOSIBY Ta BIPOBAKEHHS B MEIUYHY ITpaK-
TUKY TIEepIIMX OCTEOIMIIAHTATIB i TOHEJABHA IIepeBipKa
ix bioMexXaHiYHMX BJIACTUBOCTEM 3iliCHIOBaIAC JIMIIIEe Ha
OCHOBi HAaTypHUX 0iOMEXaHIUHMX IOCIIIIiB Ta pe3yiabTa-
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W BapiaHT dhikcauii 6e3 reuHTiB
[0 BapiaHT thikcauii 3 1 rBuHTOM
[0 BapiaHT chikcaduii 3 2 rBuHTaMm

PucyHok 6. licmozpama nokasHukie nepemiwjeHb
(Total Deformation) Ha nnowuHi Kicmkoeaux ¢ppazmeHmie
modeneti, MM
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Ta6nuys 3. MokasHuku HAC ikcamopie docnioHux modened, o, , MPa
Mogaenb BapiaHTtu cpikcauii
HIEEED) Be3 6n0Ky4MX rBUHTIB 3 1 61MoKyI04YUM rBUHTOM 3 2 6n0oKyO4YMMH rBUHTAMU
KicTKu/TMn
nepenomy npokKc. AuCT. npokc. AuCT. npokc. AuCT.
IHTaKTHa 66,10 213,64 66,10 213,64 66,10 213,64
A2 90,70 218,78* 16,05 298,56* 17,73 195,27

Mpumimka: * — 0aHi cnamucmuy4Ho 8ipozidHo (p < 0,01) 8iOmiHHI 8i0 0aHux 2pynu xeopux 3 2 610Kyl0HUMU 28UHMAMU.
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TiB KJIIHIYHOI MpakTUKU. BeJnKow Mipoto 151 TeHAEeHLis
30eperiacs it noHuHi. JlocmigHi 3pa3ky iMIUIaHTaTiB BU-
MpoOOBYIOTHCS TIPU Pi3HUX HABAHTAXKEHHSIX HA MEPTBOMY
KiCTKOBOMY MaTepiaii, 3a pesyjbraTaMu eKCIepUMEHTIB
BOHU BBOJSTHCS B JIKYBaJIbHY MpakTuky. [lpu mpomy
3aCTOCYBaHHSI TIPUCTPOIO TIPOTSITOM TPUBAJIOTO Yacy J10-
3BOJISIE OCTATOYHO OLIIHIOBATH MOTO MPUAATHICTh Ta BIO-
CKOHAJIIOBAaTU METOAMKY BUKOPUCTaHHS. 3BiCHO, TaKuii
Oiaxia morpedye 3HAYHMX MaTepialbHUX PECypciB i 3aii-
Mae OaraTto yacy. MexaHiuHi BUIpPOOYBaHHSI HajeXaTb
0 PYWHIBHMX METOMiB KOHTPOJIO, TOMY IOCIiIXEH-
HSI TIPOBOJASITbCSI HA MEPTBOMY KiCTKOBOMY Marepiali,
SIKW 3HAYHO TIOCTYMAETHCS PiBHIO (Di3MKO-MeXaHIuYHUX
BJIACTUBOCTEH XKUBOI1 TKaHWHU. [IpsaMi MexaHidHi dOCTi-
JKEHHSI 3 BUBYEHHSI iHTEPAaKTUBHOI MOBEAIHKM CUCTEMU
«KiCTKa — iMIITaHTaT» TOCTaTHLO CKJIAIHI Ta MaJoiH(Op-
MaTHUBHI 4Yepe3 aCUMETPUIHY TeOMeTpPilo KiCTKOBOI TKa-
HUHU, 1110 YHEMOXJIUBJIIOE TOYHE BU3HAUEHHSI MUTOMUX
HaBaHTaXXeHb SIK I10 JOBXMHI, TaK i B Iepepisi, a TaKox
BiATBOPEHHS CKJIAAHO HAIIPYKEHOI CXeMU OJHOYACHUX
nedopmalliii (CTUCHEHHSI, Kpy4eHHs, 3TUH, po3Tsr). Lle
3HIKYE €KOHOMIUHY i collialbHy €(DEKTUBHICTh TAKUX 10-
climkeHb [18].

BonHovac 3ailicHIOIOTBCSI CNIpOOM  OOIPYHTYBaHHS
NPUIATHOCTI MEXaHIYHMX OCTEOIMILJIaHTAaTiB Ha OCHO-
Bi BimomocTeil mpo OioMexaHiky cucteM JwoauHu. [1pu
1IbOMY HalyacTilllie IPOBOIMUTHCS PO3PaXyHOK HaOJIMXKe-
HUX CXeM, 110 BimoOpaxkaroTh AesKi aCIeKTH IOBEIiHKMI
CUCTEMU «KiCTKa — IMILJIAaHTaT», 3 BUKOPUCTAHHSIM TIPO-
TpaMHUX peallizallii YMCeJIbHUX METOMIB, HaIpUKIamd
METOOy KiHIeBMUX eJleMeHTiB. IlepeBaru Takoro migxomy
OUeBUIIHI: HAa OCHOBi pe3yJbTaTiB pO3paxXyHKy MOXHa
pOOUTH BUCHOBKM IIPO poOOTY OCTeoiMyiaHTaTa Ta MOro
BIUIMB Ha KiCTKY i Ha LIili OCHOBI BiIMOBUTMCS Bil IO-
JAJIBILIOTO PO3MJISIAY OYEBUIHO O€3MepPCeKTUBHUX KOH-
CTPYKIiif; 3’SBISIETBCS MOXJIMBICTH KOperyBaTU abo
3MiHIOBaTH (OPMY KOMIIOHEHTIB iMIUIAHTATy IJisl T1O-
JIMIIEeHHsT oro ¢yHKIIIOHAJIBHOCTI; Binmagae moTtpeda
B MIPOBEJIEHHI YNCICHHUX €KCIIEPUMEHTIB Ha TBapuHax;
CYTTEBO 3HUXYETHCS BAPTICTh Ta CKOPOUYETHCS Yac poO3-
pOOKM KOHCTPYKIIii iMIIJITAaHTATy; Ha OCHOBi pO3MOmilTy
neopMyIOUUX HAIpyXeHb MOXJIMBE TOYHE TMPOTHO3Y-
BaHHS BifylaieHUX pe3yabratis [19].

AnanTauiiiHi BIaCTUBOCTI KiCTKOBOI TKAHUHU 3aJIEXKHO
Bin ii 30BHIIIHLOIO HaBaHTaXKEHHS € MOTY>XHUM 3aCO00M
OpraHiaMmy IJjis BiZHOBJIEHHSI MOpPYLIEHUX (DYHKIINA KicT-
koBoi cuctemu [20]. [TpoTre B 3aCTOCOBYBaHUX Ha ChOTOIHI
JiarTHOCTUYHUX TOCITiIKEHHSX 11i BIACTUBOCTI BPaXOBYIOTh
cy0’ekTnBHO. [IpMYMHOIO LILOTO € CKJIAAHICTh ITPOLIECY
ajanTalii Ta BiICYTHICTb TEXHIYHMX 3ac00iB KOHTPOJIIO
HaJ ajanTaliifHol 3MiHOIO CTPYKTYPH i MEXaHIYHMX Xa-
PaKTEepUCTUK XMBOI KicTK. Ha choromHi eqmHMM CITOCO-
OOM IIPOTHO3Y peakilil KiCTKOBOI TKAHMHM Ha 3MiHY 30-
BHIIITHBOTO MEXaHIYHOTO HaBaHTaXXEHHS € OioMexaHiuyHe
MoneatoBaHH [21].

binpuricte mpobiiem 3 ¢ikcalli€lo BEpTIIOIOBUX Iepe-
JIOMIB CTETHOBOI KiCTKM 3a JOMOMOTO0 OJJ0OKOBAHOTO iH-
TpamenyisipHoro octeocuHredy (BIOC) nop’sizaHa 3 Tex-
HiKOIO BUKOHaHHS orepaliii. OKpiM BiZoMUX MPUHLIMUITIB

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

OCTEOCUHTE3Y, sSIKi € y Oylb-SIKOMY KEPiBHUITBi, BEJIUKY
poJib Y BUHUKHEHHI YCKJIaJHEHb ITiCJIsl orepallii Bigirpae
Mipa pyXJIMBOCTi KOB3aiOUOro TBMHTA i YOPCTKIiCTh ca-
Moi KoHCcTpyKii [21]. LlIniikoBuii rBUHT ITOBUHEH CTa0i-
JmizyBaTy (YHUKATH pPOTallii) i KoMmIpecyBaTu (pparMeHTHU
KICTKU, OJHAK I KOMIIpeciss Mae OyTU 1030BaHOIO, Ma€
30epiratucs oceT, TOMy IMOTpiOHA TMHAMIYHA PYXJIUBIiCTh
SIK IIMMKOBOIrO I'BMHTA, TaK i caMoro cTprkHs. [1pu 1po-
My Tpeba BpaxoBYBaTH, 1110 KOXXHOMY TUITY BEPTIIOrOBOTO
nepeiomy 31A 3a AO BiaIoBigae BlIaCHUI CTYMiHb HECTa-
OiIBHOCTI KiCTKOBUX BimjlaMKiB [22, 23].

Jns nepenomiB Tumy 31A1 11e HacaMmnepe BepTUKaTbHA
HecTabibHiCTh. TOMY He IMBHO, 1110, SIK CBiI4aTh OTpUMa-
Hi HaMU maHi GioMeXaHiYHOTrO MOJE/IIOBaHHS, HAWONTH-
MaJIbHIIIOW € (iKcallis KiCTKOBUX Bi/JTAMKiB BUKJIIOUHO
32 PaxXyHOK iHTpaMeIyJsIpHOTO CTPMKHSI Ta HIMIKOBOTO
TBUHTA 0€3 TUCTAILHOTO 0JI0KYBaHHS CTPYDKHSA [24].

[lepenomu tumy 31A2 xapakTepu3yrOTbCsl KOMOiHOBa-
HOIO BEPTUKAJIBHOIO Ta POTALiliHOI0 HEeCcTaOuIbHICTIO. Y
3B’SI3KYy 3 UMM JUIs1 (piKcallil TaKKX IOIIKOIKEHb He0o0Xi-
HE 3aCTOCYBaHHSI CTATUYHOIO TUITY (hikcallii IUCTaTbHOTO
KiHIIST iHTpamMenyJispHOTo cTpukHs. OnucaHi B CTaTTi pe-
3yJIbTaTH TOBHICTIO MiATBEPIXYIOTh HEOOXiJHICTh OJIOKY-
BaHHS iHTpaMEIyJISIPHOTO CTPUXHS B 000X AUCTATbHUX
otBopax. Lle cTBoproe MiHiIMaIbHI 3HAUEHHS HATIPYKEHb Y
cucTeMi «kicTtka — ikcaTrop».

ITpu nepenomax tuny 31A3 BUHUKAE poTalliliHa HecTa-
OiNIBHICTH KiCTKOBUX (PparMeHTiB, TOMY /IS ONITUMAJIbHOT
¢ikcalrii TaKnx MOIIKOMXKEHb JIOTIYHO O0y10 OM BUKOPUC-
TOBYBAaTH IMHAMIYHMI TUI OMCTaJIbHOTO OJIOKYBaHHS iH-
TpaMenyJIsIpHOTO CTpYKHsI. LIboMy OymayThb MpUCBSIYEHi ITO-
Japlli GioMexaHiuHi JOCTiIKEeHHS.

Ob6medsncenns docaidxncenns. OTpuMaHi HAMU Pe3yJIbTa-
TH, & CAaM€ BU3HAYEHHS ONTUMAIbHOTO BU1Y OCTEOCUHTE3Y
MpU OMepaTUBHOMY JIiIKyBaHHI 4epe3BEepTIIOrOBUX Tepe-
JIOMiB TUITY A2, MalOTh BipoTiJiHE MaTeMaTUYHE Ta CTaTUC-
TUYHE OOTPYHTYBaHHSI, TMPOTE iCHYE HEOOXiIHICTb Mpo-
JIOBXKEHHSI OioMeXaHIYHMX AOCIIIKEeHb ISl 3’sICYBaHHS
ONTUMAaJIbHOT TAKTUKU JIIKYBaHHS XBOPUX i3 YEPE3BEPTIIIO-
TOBMMH TIE€peIOMaMM TUITYy A3.

BucHoBKM

BusnaueHo, mo HaiOuIbII OioMeXaHiYHO OOIPYHTO-
BaHWM IPU YePe3BEPTIIOrOBUX MepesomMax Tuiy A2 € 3a-
crocyBaHHs moaeni PFN-cTprxHs y BapiaHTi i3 3acToCy-
BaHHSIM 2 TBUHTIB [UIl UCTAJILHOTO OJOKYBaHHS, TIPO 110
CBiTUMTH MiHiMaJIbHE HaIlPy>KeHHSI Ha MeTaJleBUil (ikca-
Top — 195,27 MPa, 1o cratuctuuHo BiporigHo (p < 0,05)
MEHIIIe, HiX IIpM BapiaHTi 0e3 3acTOCyBaHHS T'BUHTIB
(218,78 MPa) i 3 HasiBHicTIO omHOTO TBUHTa (298,56 M Pa)
Ta HasIBHICTIO ONTUMAJIbHOI MiKPOPYXJIMBOCTi MixX KiCTKO-
BUMU Biutamkamu (2,17 mm). [IpoBeneHe HOCiIKEHHS €
OiATpYHTSIM OudepeHIiOBaHOrO MMiIXOMy IIOA0 JiKyBaH-
HSI XBOPUX i3 4epe3BEePTJIIOTOBUMU TI€PEIOMaMi CTETHOBOT
KiCTKH.

KoHnduikr inTepeciB. ABropu 3asIBIsIIOTH PO BiACYT-

HICTh KOHMJIIKTY iHTepeciB Ta BjlacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPM MiATOTOBIIi JaHOI CTATTi.
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Indopmania npo dinancyBannsa. OinaHcoBa MiaTPUM-
Ka HagaBanacsg B pamkax HJIP «Pospodutu texHosorii
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The effect of distal blocking on the stress level
of the metal fixator during osteosynthesis of transtrochanteric fractures
(experimental modelling)

Abstract. Background. In developed countries, minimally in-
vasive technologies for using the proximal femoral rod are wide-
ly implemented in treating fractures of the proximal femur. Howe-
ver, we did not find literature data on the stresses on the blocked in-
tramedullary rod depending on the type of fracture due to the As-
sociation of Osteosynthesis and variants of its distal blocking. The
study aimed to carry out biomechanical modelling of stresses on
various metal fixators during osteosynthesis for transtrochanteric
fractures of type A2. Materials and methods. A femoral model with
implanted fixation elements was used. Intramedullary locking rods
were used to fix the fragments in 3 fixation options: with one, two
screws, or without locking screws in the distal part of the rod. Cal-
culations of the stress-strain state using the finite element method
were performed for the intact model with both types of fixators, and
then for fixators used in transtrochanteric fractures of type A2, with
options for distal locking (without locking, one screw, two screws).
Results. The minimum tension on the metal retainers in their pro-
ximal parts was determined when using the PFN (proximal femo-
ral nail) in the variant with two screws for distal locking. These da-

ta were statistically significantly different from the data when the
PFN-rod was used without distal locking. On the distal part of the
metal retainers, the stress was minimal when applying the PFN-rod
with the use of 2 screws for distal locking (195.27 MPa). It was de-
termined that minimal but adequate micromobility for this verti-
cally and rotationally unstable fracture was observed when using the
PFN model of the rod, with the use of 2 screws for distal locking
(2.17 mm). These micromovements will contribute to the improve-
ment of reparative osteogenesis in patients with transtrochanteric
type A2 fractures. Excessive micromobility may occur when us-
ing the model without and with one locking screw for distal lo-
cking of the PFN rod (2.27 and 2.23 mm), potentially leading to
impaired reparative osteogenesis with this method of metal fixa-
tion. Conclusion. Our research suggested a differentiated approach
to treating patients with transcavitary fractures of the femur, which
is expected to enhance the effectiveness of medical care for this se-
vere patient category.

Keywords: modelling; fracture; tension; osteosynthesis; treat-
ment
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EPeKTNBHICTb BUKOPUNCTaAHHA ayTONIOriYHOro
Kpionisaty TpombouyuTiB nicna aprpockonii
KOJliHHOro cyrnob6a

Pe3tome. AkmyansHicme. MOPIBHAHHA Pi3HUX METOAIB JliKyBaHHA OCTE0APTPUTY 3yMOB/eHe noTpeboto y nig-
BULLEHHI edeKTMBHOCTI Tepanii, moninweHHi NPorHo3y AnA nalieHTiB Ta CKOPOYeHHi vacy ix peabinitauii. Mema:
BMBYEHHSA epeKTUBHOCTI Pi3HMX METOAIB NiKyBaHHA OCTEOAPTPUTY KOMIHHOTO Cyrio6a, 30Kpema i3 3aCToCyBaHHAM
ayTosNoriyHoro Kpionisaty TpombouunTis (AKT), cTOBOYPOBMX KNITUH Ta TPAagMLiNHNX NigXoAiB, ANA onTumisadii Te-
paneBTUYHMX cTpaTerin. Mamepianu ma memoou. Y po60oTi npoaHanizoBaHO pe3ynbTaTi KNiHIYHOrO AOCHiAXKEeH-
Hs, Lo oxonoBano 60 NauieHTiB 3 0CTeoapTPUTOM KosliHHOro cyrnoba I-1ll ctagii. 3anexHo Big meToay nikyBaHHSA
nauieHTiB Oyno po3nogineHo Ha Tpy rpynu: nepLua rpyna otpumysana AKT, apyra — cToBOYpOBi KNiITUHY, TPETS —
TpaauLinHy Tepanito octeoapTpuTy. MpoBeaeHo aHani3 KNiHiYHMX NOKa3HUKIB, BKMOUatoumn piBeHb 6onto 3a BALL,
byHKLUiOHanbHi xapakTepncTrKm cyrnoba 3a wkanot Lysholm, akicTb xunTTa 3a WwWkanoto EQ-5D, a TakoX ouiHeHO
TPUMBaniCTb BiAHOBMIEHHSA NALEHTIB i YaCTOTY yCKNaaHeHb. Pe3ysiemamu. BctaHoBREHO, WO KpionisaT Tpombouu-
TiB 3abe3neyye Halkpalli KNiHiuHi pe3ynbTatn. Yepes 12 micAuiB nikyBaHHA piBeHb 60nto y nauieHTiB rpynu AKT
3HM3MBCA Jo 1,2 + 0,5 6ana 3a BALL, wo 6yno HanHwKuum cepep ycix rpyn. OyHKLiOHaNbHI MOKa3HMKM 3a LUKa-
noto Lysholm 3pocnu pgo 88, a cepepHilt Yac MOBHOTO BifHOBNIEHHA CKOPOTMBCA 0 4,3 micsaus. lMpoBeaeHwin aHanis
BM3HaYMB BaXKNMBICTb iHAMBIAYani3auil TepaneBTUYHUX MiIAXOAIB 3aneXHO Bif cTagii octeoapTpuTy. Metog AKT
nokKasas HamBuLy ePeKTUBHICTb Ha PaHHIX CTafifAX 3aXBOPIOBAHHSA, MiATBEPAXKYIOUM NOro NnepeBary B paHHbOMY
BTPYYaHHi. BogHouac 3acTocyBaHHA KOMGIHOBaHUX MiAX0AiB, 30KpeMa noegHaHHA AKT i3 xipypriyHumu metogamu,
BMABWIOCA NEPCNeKTUBHUM ANA NiKyBaHHA NaLiEHTIB i3 cepeAHbOIO Ta TAXKKOI CTafiAMN oCcTeoapTpuTy. BucHo-
8KuU. BuKopucTaHHA ayTooriyHoro Kpionisaty TpoM6oLUTIB NOKa3ano HavKpalli pe3ynbTati B NiKyBaHHi OCcTeo-
apTpuTy KoniHHoro cyrno6a. AKT 3a6e3neuyBano 3HauHe 3HUKEeHHA PiBHA 600, NOKpaLleHHA GYHKLiOHaNbHNX
MOKa3HUKiB cyrnoba Ta CKOPOUEHHSA Yacy BifJHOBNIEHHA MNOPIBHAHO 3 FPYyMoto, AKa OTPMMYyBana NikyBaHHA cTOBOY-
pPOB/MY KRiTUHamMK Ta TpaauuinHumm metogamm. AKT € nepcnekTMBHUM METOAOM NiKyBaHHA OCTe0apTpuUTy 3a-
BAAKM IOT0 pereHepaTBHOMY MoTeHLiany, 6e3neyHocTi Ta epeKTUBHOCTI.

KniouoBi cnoBa: octeoaptpuT KonliHHOrO Cyrno6a; TpombouuTapHi fizaty; cTOBOYPOBI KNiTUHW; No6iuHi edpekTy;
[IOBroCTPOKOBa epeKTUBHICTb

Bctyn

Ocreoaptputr (OA) KoJIiHHOTO cyrjio0a € OJHi€l 3
HaNTOIMPEHIIIUX JereHepaTUBHUX MaTOJIOTiii OMOPHO-
PYXOBOI CHCTEMU, IO TPU3BOAUTH JIO TPOrPECYIOUYOTrO
PYIHYBaHHSI CyIJIO00BOTO XpsIlla, XpOHIYHOro 0OOJI0 Ta
3HUKEHHSI pyXauBOCTi [1, 2]. 3axBopioBaHHS 3HAYHO I10-
TipIIyE SIKiCTb KUTTS MALIIEHTIB i CTBOPIOE COLliaIbHO-€KO-
HOMiYHEe HaBaHTaXXEHHSI Ha CHUCTeMY OXOPOHM 310pPOB’S.
TpanuuiiiHi MeToau JIiKyBaHHS, Taki SIK MeIUKaMEHTO3-
Ha Tepartis, ¢izioTeparrist Ta XipypriuHi BTpy4yaHHs, 4aCTO
CMpSIMOBaHi JIMIIIE HA TUMYACOBE 3MEHIIICHHST CUMIITOMIB,
He 3a0e3neuyioun eeKTUBHOI pereHepallii XpsIoBoi TKa-

HUHMU. Y 3B’SI3KY 3 LIUM aKTyaJJbHUM € TTOIITYK HOBUX Tepa-
TMEBTUYHMX ITiIXOMIB, 3MaTHUX HE TUTBKUA YCYHYTH OOJIBO-
BUI CUHJIPOM, a i CIIPUSITH BiTHOBJIEHHIO CYIj100a.
CyyacHi pereHepaTHUBHI TEXHOJIOTIi BiZKpMBaIlOTh HOBI
MOXJIMBOCTI JJIS JIIKYyBaHHSI OCT€OApTPUTY, 30Kpema 3a-
BIOSKN BHUKOPHUCTAHHIO ayTOJIOTIYHOIO Kpioji3aTy TpPOM-
oouutiB (AKT) [3]. JaHuii MmeTon 6a3yeThCsl Ha BBEAESHHI
KOHIIEHTPOBAaHUX 0i0AKTMBHUX PEYOBUH, OTPUMAHUX i3
BJIACHOI KpPOBI MallieHTa, 110 CIPUSIE 3MEHIIEHHIO 3ama-
JIEHHSI, CTUMYJISILIT pernapaTUBHUX IIPOLIECIB y CYIJIO0i Ta
MOJIIIIIeHHIO oro (hyHKIIOHATbHOTO cTaHy. He3Baxkaro-
yy Ha nepcnekTuBHicTh AKT, icHye HeoOXinHiCTh y npo-
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BEIeHHI MOJAIBIINX AOCTIIXKEHb JIsI OLIIHKM HOTo KIiHiu-
HOI e(peKTUBHOCTI MOPIBHSHO 3 iHIIMMU METOIaMU, SIK-OT
3aCTOCYBaHHSI CTOBOYPOBMX KIIITWH, a00 TpaauliitHUMKN
nigxomamu. JOLiIBHICTh JAHOTO JOCTIIKEHHS 3yMOBJICHA
HEeOoOXiJIHICTIO BU3HAUYEHHSI ONITUMAIbHUX CTPATeriit JiKy-
BaHHS OCTE0APTPUTY KOJIIHHOTO CyrJioba Ta HayKOBOTO 00-
rpyHtyBaHHs BukopuctanHsg AKT [4]. Ouinka KiiHiYHAX
MOKAa3HUKIB, TaKUX SIK piBeHb 0010, (DYHKIIIOHAIbHICTh
cyrjo0a Ta SIKiCTb >KMTTS TALlE€HTIB Mic/s JiKyBaHHS, 10-
3BOJIUTh OTPUMATHU OO’€EKTUBHI JaHi 11010 €(peKTUBHOCTI
JTAHOTO MEeTOY. TaKOXX BaXKJIMBUM aCMEKTOM € aHAJTi3 MOX-
JIMBUX TTOOIYHUX €(EeKTiB Ta YCKIaAHEHb, 1110 CIPUITUME
nmiaBuiIeHHI0 Oe3neku 3actocyBaHHs AKT y kiiHiuHi#
MPaKTHILIi.

Mema nocnimkeHHsI TOJSITa€ y BUBUEHHI e(eKTUBHOC-
Ti PI3HUX METOMIB JIIKYBaHHSI OCT€OApTPUTY KOJIHHOTO
cymio0a, 30KpeMa i3 3aCTOCYBaHHSIM ayTOJIOTIYHUX TPOM-
OOLIMTAapHMX JIi3aTiB, CTOBOYPOBMX KIIITWH Ta TPATULIIMHAX
MiIXOMiB, IJIsI ONTUMI3allii TeparleBTUYHUX CTPaTeriil.

Marepianu Ta meToan

JlocaimkeHHsI BAKOHAHO Ha KJIiHIYHii 0a3i BigmineHHs
3aXBOPIOBaHb CYIJI00iB y mopociux JlepxkaBHOi ycTaHO-
BU «lHCTUTYT TpaBmaroJorii Ta oproneail HauioHaibHOT
akazneMii MeIMYHUX HayK YKpainu» (M. KuiB, YkpaiHa) y
MeXax aMcepralliiiHoi po6oTu «JliarHocTMKa Ta opTorie-
JMIAYHE JIiIKyBaHHs YIIKO/XKEHb MEHICKIB Ta Xpsiia KOJIiH-
HOTO cyrjio0a BHACJiIOK TPaBM Yy BiliCbKOBOCITY>KOOBIIiB»
Ta CXBAJICHO JIOKAJIbHOIO ETUYHOIO KOMICI€I0 iHCTUTYTY
3rigHo 3 mpoTokosoM Ne 1 Bix 10.12.2024 p. IMepen BKITIO-
YEeHHSIM A0 OOCTiIKEeHHS BCi MalliEHTU HaJaJu MHUCbMOBY
iH(bopMOBaHYy 3roJy Ha y4acTh BiIIOBiIHO 10 BUMOT [eb-
ciHcbKOI nekuaparilii (Bepcist 2013 p.) Ta YMHHOTO 3aKOHO-
JIaBCTBa YKpaiHU.

Monynayia

Kpumepii exatouenns 6 docaioxcenHs: BiK mallieHTa Bil
18 mo 70 poxiB, minTBepIKeHe IMTOIIKOMKEHHS KOJIIHHOTO
cymioba, 10 moTpedye apTpOCKOIlii, HEOOXiAHICTh 3aCTO-
CYyBaHHSI JOJATKOBUX METOIB JIiKyBaHHS, Takux ik AKT
a00 cTOBOYPOBI KJTITUHMU.

IlamienTn, SKi Many CymyTHI TSKKi 3aXBOPIOBAaHHS Ui
aJIepriyHi peakilii B MUHYJIOMY Ha KOMIIOHEHTH JiKyBaH-
Hs1, OyJIM BUKJTIOUEHI 3 JOCTiI>KEHHSI.

IlamienTnn OyaM paHAOMi30BaHO PO3IMOMiIEHI HAa TpU
rpynu o 20 oci6 (n = 20) 3ajeXXHO Big METOIy Tepartii,
SIKMI 3aCTOCOBYBABCSI B ITiC/IsIonepaliiiHoMy Tepiofi.

[pyna 1: mauieHTam micisi apTpOCKOIii BHYTPILIHBO-
cyro6oBo Beomwiu AKT. Ilpernapar roryBaiu ILISIXOM
CTAHIIAPTHOI TPOLeTypy LEeHTPU(DYTYBaHHS 3 HACTYITHUM
3aMOPOXYBAHHSIM i BiITalOBaHHSIM TPOMOOLIMTApHOI Ma-
cu. KoxxHomy mauieHTy mpoBoauiau micth in’exuit AKT
(00’eM 3 MJT) BHYTPIIIHBOCYTII000BO 3 iIHTEpPBAJIOM y 7 Ii0.
AKT 3acTocoByBaju SIK MOHOTEPAIIilo MPOTITOM 6 THXHIB
0e3 JomaTKoBUX (DapMaKoJIOTiYHUX 3ac00iB, OKpiM CTaH-
JapTHOTO (Pi3MYHOro HaBaHTAXKEHHs IIIiCs apTPOCKOIMii
(dpizioTepanist, IDK).

ITpyna 2: mauieHTam IIicjisg apTPOCKOIMil MPOBOIMUIIN
iH €K1l Me3eHXiMaJbHUX CTOBOYPOBUX KJIITMH, OTpUMa-

HUX 3 ayTOJIOTiYHOI X1poBoi TKaHuHU. [Iporenypa BKIIIO-
yaja Jiinoacrmipailito, i30/1s11i10 KJIiTUH, KyJIbTUBYBaHHS Ta
iH’exIIiiiHe BBeIEHH Y KOJIHHMIA cyrno0 B 1031 10° kiritniH
B 5 MJI cepenoBuIa. [H’eKIlil MPOBOAMIM OTHOPA30BO, SIK
MOHOTepariio, 6e3 CyImyTHIiX HeCTePOITHNX Y1 XOHIPOIIPO-
TeKTOpHUX 3aco0iB. IlpoTokon peabimitamii BigmmoBimas
CTaHAAPTHOMY IiCJIST apTPOCKOITIi.

Ipyma 3: mauieHTH micyst apTPOCKOITil OTpUMYBaJIM CTaH-
JIapTHE MeIMKaMEHTO3He JIIKyBaHHS 3TiIHO 3 YNHHUMMU KJTi-
HIYHUMM MPOTOKOJIAMM BEAEHHSI OCTE0apTPUTY. 30Kpema,
3aCTOCOBYBAJIMCSI HECTEPOIMHI MpOTU3aNaibHi MpenapaTu
(MenoxkcukaMm 15 mr/a npotsrom 14 1i6), BHYTPillIHbOCY-
rJ1000Be BBEEHHS TiajlypoHaTy HaTpito (4 MJI OHOPA30BO,
yepes 1 Mics1b ITicIsT OTepaTUBHOTO BTPYYaHHST) Ta TIIFOKO-
3aminy cynbdat (1500 mr/m potsirom 3 mic.). Yci natieHTn
npoxonuu Kype JI®K Tta disioreparii. JlikyBaHHs TpuBa-
JIO 3 MicsI11i 3 TOJATBIIIUM CTIOCTEPEXKEHHSIM.

Memoou 0ocnioXkeHHsA

Cepen MeToOiB Cy0’€KTUBHOI OLIIHKM OOJIIO TAlli€HTOM
BUKOPMCTOBYBAJIM IIIKAJy Bi3yaJbHOI aHAJIOTOBOI OIliH-
ku 6omio (BAILL) [5], ska gae 3MOry mali€HTy CaMOCTili-
HO OLiHUTH piBeHb 0010 Big 0 (BiacyTHicTh 60J10) 10 10
(MakcuMasibHO CUJIbHMI 6ifb). KpiMm TOro, BUKOpUCTOBY-
Basu mkany EQ-5D [6], 3a sIKor0 OLIiHIOBAJIH SIKiCThb KUTTS
3a II’SITbMa OCHOBHUMM KPUTEPiSIMU: MOOUIBHICTh, CaMO-
00CJIyroByBaHHSI, 3BUYHI BUIU AiSITTLHOCTI, OiJIb/IUCKOM-
(opTt Ta rcuxoeMouiHUI CTaH.

st oiHKM cy0’€KTMBHOTO (DYHKIIIOHAILHOTO CTaHY
KOJIIHHOTO CyT100a TaK0X BUKOpHCTOBYBau mKaxy IKDC
(International Knee Documentation Committee Subjective
Knee Form), sika BKJ1104a€ o1iHKY 00110, HECTaOUIbHOCTI,
HaOPSIKy, QYHKIIIOHAILHUX OOMEXEHb Y MOBCIKACHHOMY
JKMTTI, TTifl Yac CIIOPTUBHOI aKTUBHOCTI Ta iAoMY /CITyCKY
cxolaMu. 3araJibHUI pe3yabTaT BUpaXxaeThes y 6anax Bin 0
1o 100, ne 0 GauiB BiANoBinae MaKCUMaIbHii AUCHYHKILT,
a 100 — noBHili BiAICYTHOCTi CUMIITOMIB i MTOBHOMY (DYHK-
LiOHAJIbHOMY BiTHOBJICHHIO.

[ManieHTH 3arTOBHIOBAJIN OMUTYBAJIHUKH JIO0 JIIKyBaHHSI
Ta B AMHAaMILi criocTepexkeHHs (depe3 1, 3, 6 i 12 micsaiiB
TIiCJIST TIPOBEIEHOTO JIiIKYBaHHS ).

J171s1 06’ €KTUBHOI OLIIHKY (DYHKIIIOHAJILHOTO CTaHY KO-
JIIHHOTO cyr/100a Oy BUKOPUCTaHI MOKA3HUKU aMILTITY o1
aKTUBHUX pyXiB (range of motion, ROM). DyHKIliOHATb-
HMI1 CTaH XapaKTepu3ye CTYIiHb 3TUHAHHS Ta PO3TMHAHHS
y caritanpHiil momuHi. ROM peecTpyBaiv 10 MOYaTKy
JIiKyBaHHS Ta yepe3 1, 3 Ta 6 MicsILIiB Micas MPOBEAEHOrO
BTpyuaHHs. [Toka3Huk Bupaxanu y rpagycax (0° — rmoBHe
PO3TMHAHHS KOJIIHHOTO Cyrio0a, MaKCUMaJlbHe 3HaAYeHHSI
BimoOpakayo CTyIiHb HOT0 aKTUBHOTO 3TMTHAHHS).

O0’€KTHBHI KJTIHIYHI OLIIHKY TaKOX OYJI1 IIpOBeIeHi J0-
CJIiMHUKOM 3a foromMoroto mkanu Lysholm, sika BpaxoBye
TaKi ImapamMeTpH, K CTabLIbHICTh cyriioba, Oisib, Aialra3oH
pyxiB Ta ¢i3uyHa aKTUBHICTb. Lleit MeTon m03BOJISIB OTPU-
MaTH KiJIbKiCHY XapaKTepUCTUKY (PYHKIIIOHAIbHOTO CTaHY
KOJIiHHOrO cyrio6a. JlomaTkoBo BpaxoByBaIu yac IIOBHOTO
BiIHOBJIEHHSI, 1110 BU3HAYABCS SIK TIepioa, HEOOXiMHMMA 1151
TMOBEPHEHHS MALliEHTIB 10 HOPMAJIbHOTO PiBHS (Pi3MyHOI
aKTUBHOCTI 6€3 60JIbOBOTO CUHAPOMY.
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Jns1 ouiHKM 6e3MeKku JIiKyBaHHS MPOBOIWJIA MOHITO-
PUHT YCKJIAJHEHb, TTijI 9ac IKOTo (hiKCyBaJIv TaKi HEraTuB-
Hi HaCJIiIKY, SIK 3anajeHHs, iH(eKIii, aepriyHi peakiiii Ta
TpoMOODJIEOiT.

CmamucmuyHuli aHanis

CTaTUCTUYHUN aHali3 MPOBOOWIM 3 BUKOPHCTAHHSIM
CTaHAApPTHUX IIiaxodiB. s aHajizy BUKOPUCTOBYBaJIU
ycepeaHeHi 3HaueHHsI MOKa3HUKIB 3 okpeMux rpy. Kiab-
KiCcHi moka3HuKHU (cepeaHe 3HayeHHs1 (M) Ta iloro craH-
naptHe BiaxwieHHs1 (SD)) B mochimkyBaHMX Tpyrax mMo-
PiBHIOBJIM MiX CcO0OI0 Ta B IMHAMIlli CIOCTEPEXKEHHS,
BUKOPHMCTOBYIOYM KpuTepiit CThIoAEHTA JIJISI HETTOB I3aHUX
Ta 3aJIeXKHUX BUOIpOK (10 JIiKyBaHHS, 1, 3, 6 Ta 12 MicsiB
TicJist BTpyYaHHs).

PospaxoByBain BiTHOCHE 3HMXXEHHSI BUPAXEHOCTi
CUMIITOMIB (BiZICOTOK 3MEHIIIEHHS iHTEHCUBHOCTI O0JIIO Ta
GyHKIIiOHAIBHOTO ToJimueHHs). KpiM Toro, anaizyBanu
YacTOTy YCKJIaAHEHb, SIKYy MOIaBajd SIK BiICOTKOBE CIIiB-
BiIHOIIIEHHS Bifl 3araJIbHOI KiJIbKOCTi Malli€HTIB Y KOXHIM

TPYIIi.

Pesynbratn

V Tabs. 1. HaBeneHo MaHi 110A0 3MiH PiBHSI OO0 3a
BAILI o Ta micis JikyBaHHS.

o nikyBaHHS piBeHb 0010 OYB BUCOKUM (CepeaHi Mmo-
Ka3HUKU ctaHoBUIM § OaniB 3a BALLI) i He Binpi3HsBCS B
YCiX TpyIiax.

3a yMOBM BUKOPUCTAHHS yCiX TPbOX METO/IiB JIiKyBaH-
HSI BCTAHOBJIEHO 3HUXXEHHST BUPaXXEHOCTi 00JIbOBOTO CUH-
IPOMY B CyTJ100i BIIPOIOBX Yacy CIIOCTEPEKEHHS, IIPOTe
oro nMHaMiKa BipOTiZHO BiApi3HsJIACh Y JOCHTiIXXKyBaHUX
rpynax.

Yepe3s 1 Mics11b mics IiKyBaHHS B yCiX Tpymnax BCTAaHOB-
JIEHO TTOJTIMIIEHHSI 3araJIbHOTO CTaHY XBOPUX i 3MEHILIEHHS
BUpaxeHocTi 0oto. Haitbinblie 3HMXKeHHS 60110 criocTte-
piranu B rpyti 1, ne BiH 3HU3UBCS 110 4,2 Oaia, 110 0yJ1o Bi-

POTiTHUM MOPIiBHSHO 3 MOYAaTKOBUM piBHEM. ¥ rpynax 2 Ta
3 MOKAa3HUKU 3HUKEHHS 00JI0 Oy/iIv MeHIIMMHU (Tadi. 1),
IO IATBEPAUIIO BiZTHOCHO MEHIIY e€(EeKTUBHICTh CTPO-
MaJIbHUX KJIITUH i TpaAMLiHHUX METO/IB JIIKyBaHHS B KO-
POTKOCTPOKOBIi1 IEPCIIEKTHUBI.

Yepes 3 wmicsli BCTAaHOBJIEHO MOJAJbIIE 3MEHILIEHHS
00JILOBOI'O CMHAPOMY B YCiX TphOX rpymax. ¥ rpymi 1 cro-
cTepiraiucs HaWKpallli pe3yJbraTd i3 CepeaHiM piBHEM
6outo 2,3 6aia, 1110 0yJ10 3HAYHO HIKYMM ITOPIiBHSIHO 3 pe-
3yJIbTaTaMM IHILUX TPYII.

Yepes 6 Mics1IiB Mics TiKyBaHHS piBeHb 0OJTIO MPOI0-
BXXYBaB 3HMXKYBATUCSI, ajleé BIAIMiHHOCTiI MixX rpyrnamMu cTa-
JIn MeHII 3HaYHUMU. Yepe3 12 micsiliB piBeHb 00JI10 Y BCiX
rpynax OyB BipOTiTHO HVXKYMM MTOPIiBHSIHO 3 MOYAaTKOBUMU
rnokasHukamu. [1pore nmokasHuku B rpynax 1 ta 2 yepes 12
MiCsI11iB JIiKyBaHHsI Oy/Iv KpallliMU TIOPiBHSHO 3 TTOKa3HU -
KaMU TpyIu 3, 110 MiATBEPIKYE, IO TpaauIiiiHe JTiKyBaH-
HSI MA€ MEHIILY TPUBAJIICTh MO3UTUBHOTO eDEKTY.

V Tabn. 2 HaBeOeHO MaHi aHaJi3y AMHAMIKM (PYHKIIiO-
HaJIbHUX MOKAa3HMKIB 3a 1iKaaoo Lysholm. Jlo nrikyBaHHS
MoKa3HUKMU aHkeTu Lysholm BiporinHo He Bilpi3HSIUCH Y
MOCIIXKYBaHUX Tpynax. ¥ IMHaMilli JiKyBaHHS B YCiX Ipy-
Max BCTAHOBJIEHO iX 30iIbIIEHHSI, MPOTE MOro CTYIiHb Bifl-
PI3HABCA 3aJIEXXKHO Bifl OTPMMAHOTO JiKyBaHHSI.

3 TabJ1. 2 BUIAHO, 1110 BCi METOIM JIiIKYBaHHS TTPU3BEJIH J10
MoJIimnieHHs (GyHKIIOHATbHUX TOKA3HUKIB, ajle METOIU
AKT Ta cToBOYpOBUX KJIITUH Oysiu OiUTbIT e(heKTUBHUMM,
HiX TpaguiiiiHe JiKyBaHHSI.

Yepe3 12 micauiB y rpymi 1 oTpuMaHO HaliKpali pe-
3yJIbTAaTH, TOJli SIK BOHU OYJIM HAWHWXXYUMU B TPYIIi Tpaau-
LifiHoro JikyBaHHs. TakuM umHoM, BukopuctaHHsa AKT
3a0e3IeumyIo HaMIIBUAIIE BiTHOBICHHS IMOPiBHSIHO 3 iH-
IIMMM TpyIiamMu, 1110 craHoBwio 4,3 £ 1,2 micsug. [pyna 2,
sIKa OTpYMMYyBaJla CTOBOYPOBi KJIITMHU, MOTpedyBaia Oiib-
e yacy Ha BigHoBJieHHs (5,0 = 1,3 Mmicsius), rpyna 3, saka
OTpUMYBaJIa TpaaulliiHe JIiKyBaHHS, Majla HaWTOBIIWIA
qac BimHOBIeHH (6,2 £ 1,5 Micstis). TakuM YyuHOM, METOTT

Tabnuya 1. 3miHu pieHa 6oio 3a BALL 8 06cmexkeHux 3as1exKHo 8i0 8udy /liKyeaHHA ma mpueasnocmi mepanii

TepmiH Fpyna 1 pyna 2 Mpyna 3
[o nikyBaHHs 8,0+1,2 82+1,1 8,1+1,3
1 micaub 42+1,0 4811 55+1,0
3 micsui 23+0,8 3,1+1,0 401,22
6 MicsuiB 1,5+0,6 2,0+0,7 28+1,0
12 micsauis 1,2+0,5 1,5+0,6 25+1,0

Mpumimku (mymiy ma6n. 2): 2pyna 1— oco6u, aki ompumyeanu AKT; 2pyna 2 — nayienmu, ski ompumyeasiu cmoebypoei KnimuHu;
2pyna 3 — nayienmu, AKi ompumyeanu mpaoduyitiHe 1iKyeaHHsa ocmeoapmpumy.

Tabnuys 2. Jlunamika pyHKYioHanbHUX NOKA3HuKie 3a wikanoto Lysholm e o6cmexeHux 3anexHo
8i0 sudy niKkyeaHHa ma mpueasaocmi mepanii

TepmiH Mpyna 1 Mpyna 2 lpyna 3
[o nikyBaHHs 40,0+ 5,4 38,0 +4,8 39,0 + 5,1
1 Micaub 55,0 + 4,6 52,0 5,1 50,0 +5,3
3 micaui 68,0 + 4,2 64,0 £ 4,9 60,0 £5,5
6 micauis 82,0+ 3,8 78,0 + 4,1 72,0 +5,2
12 micsuis 88,0 £ 3,2 85,0 +4,0 78,0+5,3
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AKT neMoHCTpyBaB HaliKpallli pe3yJIbTaTH 1100 IIBUIKO-
CTi BimHOBJIEHHST (PYHKIIIOHAILHOCTI cyriioba. Kpim Toro,
BiH MaB MiHiMaJIbHY KiJIbKiCTb YCKJIAJIHEHb:

— y rpymi 1 He Oyno BumaakiB iHbeKIiil i anepriii Ha
KOMITOHEHTH, a TaKoX OyB Juine | BUMMAamoK 3armajeHHs
(5 %) Ta 1 Bunagok TpoM6odedity (5 %);

— y rpymi 2 crioctepirany 1 Bunanok iHdexuiii (5 %), 2
punaaku 3ananeHHs (10 %) i 1 Bunamox aneprii (5 %). Bu-
najakiB TpoM00(J1e0iTiB HE 3apeECTPOBAHO;

— y rpyni 3 BusBineHo | Bumamok iHgexuii (5 %), 3
BUManKu 3amajieHHs (15 %), 2 Bunagku TpomMoobiesiTiB
(10 %). AnepriuHmx peaxiiiif He 3apeeCTPOBAHO.

Ha puc. 1. HaBeieHO pe3yJIbTaTH OLIIHKU SIKOCTI XKUTTSI 3a
mxanoo EQ-5D. /lo miKyBaHHS ITOKa3HUKHU SIKOCTi SKATTSI
BipOTiZHO He Bifpi3HsIMCh y Tpynax. [1pote micist nikyBaH-
Hs y Tpymi 1 BctaHOBIeHO Halikpaiui pe3yiasratu (90,0 £+ 4,8
Oaja gepe3 12 MicsIIiB), IO CBITYUTH PO 3HAYHE ITOJIII-
IIeHHS IKOCTi XUTTs. [Tokazuukuy mkam EQ-5D y rpymi 2
TaKOX IEMOHCTPYBAJIH MO3UTUBHY, ajie JeI0 MEHIITY TMHAa-
MiKy (85,0 £ 5,0 6ana micis 12 MmicsiiB criocTepeskeHHs ). Y
rpyIii 3 BUSIBJI€HO HaliMeHIlle roJimnmenHs (82,0 + 5,3 6ana
yepe3 12 MicsLIiB CIIOCTEPEKEHHST).

Ha puc. 2 HaBeeHO pe3yJIbTaTH MOPIiBHSIHHS Yacy Bif-
HOBJIEHHS 3QJIEXKHO BiJl METOMY JIIKyBaHHS ¥ CTafil ocTeo-
apTpUTY.

Ha puc. 2 BuaHO, 110 ISl BCiX TpyM Yac BiIHOBJICHHS
3ajieXaB Bill CTalii ocTeoapTpUTy, TPUUYOMY JIiKYBaHHS
AKT mpuBoauiio 10 HamBUAIIOI fMHAMIKK. JJIst XBopux
3i cramieto I OA 3 rpymu 1 BiH cranoBuB 3,2 + 1,0 mics-
1041, 110 OyJI0 HAMMEHIIINM MOPIiBHSIHO 3 IHITUMU TpyHaMu
(3,8 £ 1,2 mic. ona rpynu 2 i 4,4 £ 1,3 mic. nia rpynu 3).
st oci6 3 11 cramiero OA 11i moKa3HMKY CTAaHOBUJIU BiIIO-
BigHo 4,1 + 1,1 mic., 4,5 £ 1,2 mic. ta 5,0 = 1,4 mic. Ins
nauieHTiB 3 Il cramiero OA yac BiIHOBJIEHHSI CTAaHOBUB
5,2+ 1,3 mic., 5,6 £ 1,4 mic. Ta 6,3 £ 1,5 Mic. BinnosinHo.

Ha puc. 3 Ta 4 HaBeeHO pe3yIbTaTH OLIIHKU (YyHKIIIO-
HaJIbHOTO CTaHy Cyrjooa.

3 puc. 3 Ta 4 BUAHO, IO PEe3YJIbTaTH JOCIIIKEHHS Je-
MoHcTpytoTh niepeBary rpynu 1 (AKT). 3rinHo 3 oTpuma-
HUMM TaHUMM SIK 3a pyxJuBicTio cyrioda (ROM), tak i 3a
dbyuxuionanbHumu nokazHukamu (IKDC) nunamika mo-
Ka3HUKiB Oyna Halikpamomo (p < 0,01) y rpymi 1, 1o cBin-
quTh TIpo edekTuBHicTh AKT mopiBHAHO 3 oTpuMaHUMM
pe3yabTaTaMM B iHIIKUX IPyIax, 0COOJMBO B paHHI TepMiHU
BiITHOBJIEHHSI.

O6roBopeHHsA
OTpuMaHi pe3yJbTaTv AOCIIIKEHHS IMiATBEPIKYIOTh
Bucoky edextuBHicTh AKT y nikyBaHHi xBopux 3 OA Ko-
JliHHOTO cyrio6a. Haiikpamii pesyasrat Oyno BUSIBIECHO
32 TAKUMM MOKA3HUKAMMU, SIK 3HUKEHHS

piBHs1 6outt0 3a BAILL, mosinmeHHst hyHK-
100 85 80 78 90 g5 80 LIOHAIBHUX XapaKTepUCTUK 3a KOO
80 757270 ] Lysholm Ta CKOpOY€HHSI Yacy BiTHOBJIEH-
65 62 60 Hs. Lli pesynbratv MiATBEpIXKYIOTh AaHi
60 5342 | A. Gupta ta N. Maffulli (2024), ski mia-
40 KpECII0I0Th 3HAYHUM pereHepaTUuBHUMI
MOTEHIIial TPOMOOLIMTAPHUX JTi3aTiB [6].
20 30KpeMa, MOKA3HUKK PiBHS GO0 y TPy
0 nauieHTiB micis gikyBaHHs AKT yepes 12
Jo nikysanns 1 micsaup 3 MicsiLj 6 Micsuis 12 micAuis | Micauis cranoBuau 1,2 + 0,5 6ana i 6ynu
HaWKpalMMyu MOPiBHSHO 3 iHIIMMU Me-

Olpyna1 Elpyna2 BElpyna3 TOAMMU.
IIpobnema cranmapTu3alii MeTOIUK

PucyHok 1. Pesynemamu oyiHku AKkocmi xummzs 3a wikanoio EQ-5D, 6anu

Mpumimku (mym i Ha puc. 2-4): epyna 1 — oco6u, aki ompumyeanu AKT, epyna 2 —
Xxeopi, AKi ompumyeanu cmoebyposei knimuHu; epyna 3 — nauyieHmu, aKi ompumy-

8anu mpaoduyiiiHe 1iKyeaHHA ocmeoapmpumy.

€ OJTHI€10 3 KJTIOUOBUX [IJIsI BITPOBAIXKEH-
Ha AKT y mmpoky mpaxkTtuky [7, 8].
OtpuMaHi pe3yabTaTd MiATBEPIXYIOTh
HEOOXiTHICTh PO3pOOKU YHi(hiKOBaHUX
MPOTOKOJIB IS MiATOTOBKU TPOMOO-

LUTApHUX JIi3aTiB, 10 Y3TOIXKYETHCS

i3 BUcHOBKaMu B. Rawson Ta criBaBT.

6,3 (2024), siKi aKIIEHTYIOTh yBary Ha BIUIMBI

Mpyna 1 Mpyna 2

OCrtapia| WCrapia [l m@Cragis lll

pyna 3

TEXHOJIOTIYHUX OCOOJMBOCTEl 0OpOOKHU
Ha 6ioakTuBHIiCcTb npenapatiB [9]. CtaH-
mapTu3aliss 3a0e3neuynTh CTabibHICTh
pe3yJNbTaTiB i 3MEHIIEHHSI PU3UKY IT0-
OiuyHUX eheKTiB.

3rimHo 3 OTpUMaHUMU JAHUMHU, KOMOi-
nyBaHHs AKT 3 iHImmmMuy MeTomaMw, siK-
OT apTPOCKOITiYHE CBEPMIiHHS, ITOKAa3ye
MOTEHLIilHI mepeBaru y CKJIagHuX KIiHid-
Hux Bunankax. Takuil miaxin Binnosinae

PucyHok 2. Pe3ynemamu nopieHAHHA Ydcy 8i0HO8/IeHHA npu pi3HUX cmadiax

ocmeoapmpumy (micayi)

nociimkeHHsm M.S. Labib ta M. Gafar
(2024), siKi BKa3ylOTh Ha 3HAYHE KJIiHIYHE
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MOJITIIEHHS 32 paXyHOK BUKOPHUCTAHHSI KOMIUIEKCHOI Te-
parii [10].

BopHouac OCHOBHMMM  BUKJIMKAMW  3aJUIIAIOTHCS
cTaHIApTU3allisl METOAMK, JOBIOCTPOKOBA OIliHKA edek-
TUBHOCTI Ta BUBYEHHSI BIUIMBY Ha pereHepallito XpsioBol
TKanuHu [1—25]. 3o0kpeMa, aHai3 CydyacHUX HAayKOBUX
JOCJIIKEeHb TMiATBEPIKYE 3HAYHMI TepareBTUYHUIA I10-
TeHLIiaJl TPOMOOLIMTapPHUX JIi3aTiB IIPY OCTE0APTPO3i KOTiH-
Horo cyrio6a. Hanpukian, y po6oti A. Abbas Ta CIiBaBT.
(2022) BCTAHOBJIEHO, 10 KOHLIEHTPALSl JICHKOLUTIB Y
TPOMOOIIMTAPHOMY KOHIIEHTpaTi 0e3MocepeIHbO BILIMBAE
Ha eeKTUBHICTb JikyBaHHs [1]. BinzHaueHuMu Buliie J0-
climHUKaMu OyJI0 BUSIBJICHO, 1110 JICMKOLIMTU JIEMOHCTPY-
[0Th TIPOTU3AMAJIbHY Jit0, XO04a BUCOKUI 1X piBEeHb MOXeE
MPOBOKYBATH IOOIYHI e(PEeKTH, 110 CTBOPIOE IIEPEIyMOBU
IUISl iHOMBimyasizaliii Teparii 3a7eKHO Bil KOHUEHTpallil
KIITAH y Tpemapari. OmHaK Iie OOCTiIKEeHHS oOMexXe-
He KOPOTKOTPMBAJICTIO CIOCTepeXXEeHHSI Ta HeIOoCTaT-
HICTIO KOHTPOJIBHUX Ipyml. Y mociimkeHHi J. Al-Ajlouni
Ta cmiBaBT. (2015) mimkpeciaeHO e(heKTUBHICTb iH’€KIIiit
ayTOJIOTIYHUX TPOMOOLMTAPHUX JIi3aTiB y MAli€HTIB i3
pPaHHIMU CTamisIMM OCTeoapTpUTy. Pe3ynbrat JaHOTO 10-
CJIIIKEHHS CBIIYaTh MPO 3HAYHE 3MEHUIEHHS 0OJTIO Ta Io-
JinieHHs GyHKIIi kosiHHOro cyrioba [5]. TTpore y 1bo-
ro JOCHIIKEHHSI € CYTTEBI HENOJIIKM, a caMe BiICYTHiCThb
KOHTPOJILHOI TPYITH Ta OOMEXKEHICTh BUOIPKH, 10 CTABJISITh
MiJ CyMHIB YHiBepCaJbHiCTh OTPUMaHUX BUCHOBKIB.

FE Blanke Ta cniBaBT. (2024) npoaHatizyBajii BUKOPUC-
TaHHS TpoMOOIUTAapHOI IUIasMu 3 i-

Ta criBabT. (2024) 3anpornoHyBaJM KpUTEpii SIKOCTI ayTo-
JIOTIYHUX TPOMOOILIMTAPHUX KOHLIEHTPATIB, SIKi MOXYTb
OyTH OCHOBOIO TSI CTaHAapTU3allii JikyBaHHs. [Tpore ixHs
Kimacu@ikamis e He IATBepIKeHa KIIIHIYHUMU ITOCIIi-
IKeHHIMu [12].

P. Jayaram Ta cniBaBT. (2023) BUKOHAIM ITOPiBHSIbHUI
aHai3 JeMKOLMTapHO Oararoi Ta JEMKOLMTapHO OimHOl
TPOMOOLIMTAPHOI IIJIa3MU Yy MALIIEHTIB 3 0CTE0APTPO30M KO-
JliHHOTO cym1o6a [ 13]. BusiBieHo, 110 JieliKouTapHo 6arara
TU1a3Ma Ma€ BUPaXKeHY MPOTU3aalIbHY Jito, MPOTe ii T0Bro-
CTPOKOBA e(PeKTUBHICTh MOTpeOye yTouHeHHsI. JlocimkeH-
HST Ma€ TIPaKTUYHE 3HAYCHHS JUTS ONTHUMi3allil TepareBTrY-
HUX ITAXO/IIB 3aJIe3KHO BiJI CTaii 3aXBOPIOBAHHSI.

J.H. Kim Ta cniBasrt. (2021) npoBean cucTeMaTUIHUI
OrJIsia TOOIYHUX peaklliii Ta KIiHIYHUX pe3ysbTaTiB MpU
3aCTOCYBaHHI JIEMKOLIMTapHO OigHOI Ta JIEHKOLIMTapHO
Oaratoi ma3mu [14]. ABTopu MigKpecauian, 110 JeHKOLM-
TapHO OimHa I1a3Ma 3MEHIIYE PU3UK YCKIagHEeHb, IIPOTe
BOHA MeHIII epeKTUBHA JUIsl IBUIKOTO 3MEHIIEHHS 00JI10,
110 CTBOPIOE BUKJIMKHU y BMOOpPi iHAMBiZyasli30BaHUX Te-
paneBTUYHUX MpoToKojiB. M.S. Labib Ta M. Gafar (2024)
3aMPOINOHYBaIM KOMOIHOBaHUI MiXia, 110 BKIIOYAE ap-
TPOCKOMIiUHE CBEepUIiIHHSI Ta iH’€KLil TpPOMOOLMTAPHOT
TUIa3MHM y Tali€eHTiB cepeaHboro Biky [10]. BcranoiaeHo
3HAYHE TOJIMIIEHHS KIiHIYHOTO cTaHy nalieHTiB. OcHo-
BHUM HEIOJIIKOM JIaHOTO TOCTIIKEHHSI € BiICYTHICTb TOB-
TOCTPOKOBOTO CIIOCTEPEKEHHSI, 110 YCKJIAJHIOE OLIHKY
crifikocTi pe3yabrariB. B. Rawson Ta criBaBt. (2024) nipo-

OpPVHOM TIPM XOHAPATbHUX YpaXKeHHSX 150
5

[7]. Yepes 12 MicsawuiB micis JTiKyBaHHS
MHali€HTU MPOAEMOHCTPYBAIU 3ad0BiIb-
Hi KJIiHiYHi Ta paaiosoriyHi pe3yabTaTH. 95
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aHaJi3yBaJIM Pi3Hi METOIM OOPOOKU TPOMOOLUTAPHUX JTi-
3aTiB. 30Kpema, Bil3HaUeHUMU BUIIE TOCTiTHUKAMU OyJ10
BCTAHOBJICHO, IIIO TEXHOJIOTiUYHi OCOOJMBOCTI BIJIUBAIOTH
Ha 6ioakTHBHICTb Tipernaparty [9]. Takox BapTo BiAMITUTH,
110 TIPAKTUYHE 3HAYEHHS 1IbOTO MOCIIIKEHHS TIOJISITAE Y
CTBOPEHHI CTAHIAPTU30BAHUX MIPOTOKOJIIB IS OTPUMAaHHSI
BUCOKOSIKiCHUX IIpeIapariB.

A. El Zouhbi Ta cniBaBT. (2024) nmpoBean OIS JiiTe-
paTypu IIOAO 3aCTOCYBaHHSI Teparii TPOMOOLIMTapHOIO
mna3moio (PRP) mjist mikyBaHHS yIIKOIKEHb MeHicKa [16].
ABTOpM BUSIBUIIH, 1110 PRP nmokasye nepcrnekTuBHi pe3yib-
TaTU y CIIPUSTHHI 3aTOEHHIO MEHICKiB, 30KpeMa y Malli€HTiB
3 YaCTKOBUMM PO3pMBaMU 200 XpOHIYHUMU YIITKOKSHHSI -
mu. OnHaK, He3BaXXalouud Ha TTO3UTUBHI pe3ysbTaTH, Bill-
3HAYEHO Bi[ICYTHICTb KOHCEHCYCY 100 ONTUMAJIbHUX J0-
3yBaHb Ta MeTomiB yBeneHHsT PRP, a TakoxX HeoOXigHiCTh
JONATKOBUX MOCHTIIKEHb ISl THATBEPIKEHHST e(heKTUB-
HOCTI y TIOpIiBHSIHHI 3 iHIIMMM JIiKYBaJIbHUMUA METOIAMU,
TaKUMU SIK XipypriuHe BTpy4YaHHs 4u (i3uyHa Tepartis.
IlinkpecneHo, 110 IS MPaKTUYHOI peaisallii 1iei Tepa-
mii HeoOXimHO PO3POOUTH CTaHIAPTU30BaHI MPOTOKOJIU Ta
BpaxoBYBaTU iHAMBiTyaJIbHi OCOOJIMBOCTI MAlli€HTIB.

E. Vellios (2022) BUBYMB BIUIMB pi3HOI KOHLEHTpALIil
JIEHKOILUTIB Y TPOMOOLUTAPHIl Ma3Mi Ha e(heKTUBHICThb
JIIKyBaHHSI OCTE€OAapTPUTY KoJliHHOTO cyrioba [17]. Ho-
CJIIDKEHHSI TI0Ka3ajio, 110 Tula3Ma 3 HU3bKUM BMIiCTOM
JIEUKOLMTIB (JieliKoluTapHo OigHa Tjia3ma) MoXe OyTu
OibIlI e(heKTUBHOO y 3MEHIIIEHHI 3arajleHHs i TToJIeTIIeH-
Hi 00110, TOMI SIK TUIa3Ma 3 BUCOKMM BMiCTOM JICHKOIIUTIB
(yreiikoluTapHo OaraTa ruia3ma) Moxe MPU3BECTU A0 MO-
CWJICHHS 3allaJbHUX peakiliii i, BiAMOBIIHO, 10 KOPOTKO-
CTPOKOBOTO 3HIKEHHS 00J110, ajie 0e3 CTIMKUX Pe3yIbTaTiB
y IOBFOCTPOKOBIii mepcrneKTuBi. BaxkinBruM acrekTom n0-
CIIIIKEHHSI € Te, 110 Pi3Hi KOHLIEHTpALlil JISHKOLMTIB MO-
KYTb OyTH OiLTBII MiAXOASIIMMU UISI Pi3HUX CTafdiil 0CTeo-
apTpUTY, 110 MOTpedye iHAMBIMYai30BaHOTO MiAXOMy 10
BUOOpY Tepartii. OmHaK HeoOXimHO OiIble JOCTIIKEHD ISt
BCTAaHOBJICHHSI TOUYHUX IlapaMeTpiB, SIKi BU3HAUYaTUMYTh
BUOIp MiX JiefiKoluTapHo OinHOMIO Ta JeliKoluTapHoO Oa-
ratoto riazmotro. Hatomicts M. Rikkers Ta criiBaBt. (2020)
BUSIBUJIM, 10 Yac IOAAaBaHHSI TPOMOOLIMTApPHOTO Ji3aTy
Ma€ KpUTWYHE 3HAYEeHHS I AudepeHLialii JIoIChKIX
XoHApouuTiB [18]. 3okpeMa, TaHMMM TOCIiTHUKAMU OYyJI0
BCTaHOBJIEHO, 1110 PAHHE 3aCTOCYBaHHSI Mperapary Crpusie
AKTHBHOMY XOHPOTEHE3Y, 1110 € BaXJIMBUM JJIS1 pereHepa-
TUBHOT MeAMIIMHU. OHAK 1€ TOCHiIKEHHST OOMeXeHe Ja-
0OpaTOPHUMU YMOBaMM.

K. Valtetsiotis Ta cmiBaBT. (2024) y cucteMaTUYHOMY
orisi MminTBepAWIM  e(PEeKTUBHICTL TPOMOOLIMTAPHOTO
JI3aty g JiikyBaHHs octeoaptputy [19]. Ilpore Bapro
BiIMITUTH, 110 OCHOBHMMH MpoOJeMaMy 3aJIUIIAIOThCS
HEJIOCTAaTHICTh BEJIMKUX PAaHAOMI30BaHUX MOCHTIIKEHb i
BimcyTHicTh cTanmaptu3anii. H. Yu ta criBast. (2020) po3-
POOMIIM TIPOTOKOJI PAaHIOMi30BaHOTO MOCTIMKEHHS e(heK-
TUBHOCTI ayTOJIOTiYHOIO TPOMOOILIMTAPHOTO JIi3aTy Mpu
apTPOCKOITIYHOMY JIIKyBaHHI pO3pHMBiB MeHicKa. 30KpeMa,
JaHUMU JOCIiTHUKAMU OyJI0 BUSIBJICHO IOJIIIIIEHHS Bil-
HOBJIEHHSI, OJIHAK IMPAaKTUYHE 3aCTOCYBaHHSI MPOTOKOJIY
111e MoTpeOy€e MiATBEPIKEHHSI.

Sk 6auumMo, HaBeleHi B OOrOBOpPEHHi pe3yJbTaTU I10-
BHOIO MipOI0 3aCBimuyloTh e(heKTUBHICTh 3aCTOCYBaHHS
ayTOJIOTIYHUX TPOMOOLIMTApHUX JIi3aTiB, 30KpeMa Kpio-
JIi3aTiB, y JiKyBaHHI OCTEOApTPUTY KOJIHHOTO cyrjio0a.
OCHOBHMMM TiepeBaraMu € iXHill IIpOTH3amajJbHUM i pe-
reHepatuBHUi nmoteHuian [11, 13]. I[Ipote mis mupoko-
ro BIIPOBAIXEHHSI y MPAKTUKy HEOOXimHi JOJATKOBi 1I0-
CIIXKEHHs, CIpsIMOBaHi Ha CTaHAapTU3allilo METOIUK,
BUBYEHHSI JOBTOCTPOKOBUX PpE3YJbTaTiB i BU3HAYEHHS
ONTUMAJIbBHUX J03yBaHb. Pe3yiabTaTu aHalizy maHuX,
OITyOJIIKOBAaHUX Y CYYaCHUX KIiHIYHUX HOCHiIKEHHSX,
CBiT4aTh MPO MEPCHEKTUBHICTb 3aCTOCYBAaHHS ayTOJIOTiv-
HOTO KpioJjizaTy TPOMOOIIMTIB y JIiKyBaHHI OCTeOapTpu-
Ty KOJIIHHOTO cymioba. 3o0Kkpema, OyJIoO BCTAHOBJIEHO, 110
e(eKTUBHICTb Teparlii 3HAUYHOIO MipOI0 3aJIEXKUTh Bil cTamii
3aXBOpIOBaHHS. HaiiBullli KJIiHiYHI pe3yibTaTu pu 3aCTO-
cyBanHi AKT crnocrepiranuce y namieHTiB 3 I-11 cramiero
TOHAPTPO3Y, 110 Y3TOMXKYEThCS 3 JAaHMMM aBTOpiB [21, 22],
SIKi BKa3ylOTb Ha OOLIBbHICTh iHOAWBiAyaJabHOTO Mimbopy
TepaneBTUYHOI TAKTUKHU 3aJIEXKHO Bill TSKKOCTI JereHepa-
TMBHUX 3MiH Ta CKJIady mperapariB (30KkpeMa, KOHLIEHTpa-
1Ii{ TIEAKOIUTIB y TU1a3Mi).

besneka AKT miaTBepIKyeTbCs aHaJTi30BaHUMU KJTi-
HIYHUMM JIKepesiaMu, J¢ TTOBiTOMIISIETbCS TIPO HEe3HAYHY
KIJIBKICTh YCKJIAAHEHb TMPU BUKOPWCTAHHI JaHOI METO-
nuku. Hanpuknan, y nocnimkenHi J.H. Kim Ta cniBaBT.
[14] moka3aHO, IO 3aCTOCYBaHHS JIEMKOLMUTApHO OimHOI
TPOMOOIIMTAPHOI TJIa3MU JTO3BOJISIE 3MEHIIUTU PU3UK 3a-
MaJbHUX Ta ajepriunmx peaxkuii. Otxke, AKT moxe po3-
[JISIAATUCS SIK TePalleBTUIHUI MiAXia 3 BUCOKUM IIpodiaeM
0e3IeKy, 0COOJIMBO Y MAlli€HTIB 3 MiABUILIEHUM PU3UKOM
YCKJIaIHEHb.

BomgHouac ciinm 3a3HauuTH, 110 HAa CHOTOAHI Opakye
MPOCMEKTUBHUX TOCTIIKEHb 3 JTOBIOTPUBAIUM TEPiOIOM
CHOCTEpeXEeHHs, SIKi 6 TO3BOJWIM OLIIHUTU CTaOUIbHICTh
oTpMMaHoOro KiiHiuHoro edekty. Lle miaTBepmKyeThCS
BrucHoBKaMu A. Di Martino Ta cmiBaBT. [§8], sIKi BKa3yloTb
Ha 0OOMEXXEHICTh TOKA30BOi 0a3u 11010 TPUBAJIOTO BILJIUBY
AKT Ha MopdodyHKIIiOHATbHUIT CTaH CYTJI000BOTO Xpsi-
ma. JIoBrocTpoKoBi pe3y/ibTaT JIIKyBaHHST 3aTUIIAI0THCS
MaJIOBUBYEHUMHU, 110 TOTPeOYyE MOAAIBIINX IOCTIIKEHb
IIJIsS1 BUBHAUEHHSI peabHOTO PereHepaTUuBHOTO MOTEeHIiaTy
JIAaHOTO ITiIXOMY.

AHaJi3 KJIiHiYHUX MPOTOKOJIIB, OMUCAHUX Y JliTepaTy-
pi, 103BOJMB CHOPMY/IIOBATU KiJIbKa KJIIOUOBHUX TillOTE3:
no-nepiie, AKT 3mareH 3abe3neyuTu Oifblll BUpaxkeHe
3MEHIIIEHHS 00JTI0 i TOKpallleHHs (PYHKIIIOHAJIbHOI'O CTaHy
MOPIBHSIHO 3 TPAAMUIMHUMU METOIaMU; MO-APYTe, Mepio
BinmHOBIeHHS MTiciist tikyBaHHSI AKT € KopoTimm, HixX mpu
3aCTOCYBaHHI CTOBOYPOBUX KJIITMH; IMO-TPETE, HANBUIILY
kiiHiyHy edekTuBHicTs AKT nemoHcTpye npu BUKOpPUC-
TaHHi HAa paHHIX CTaIisIX OCTeO0apTPHUTY.

Kriniuxi BunmpoOyBaHHsI, pe3yIbTaTu SIKUX 0yJI0 BKITIO-
YeHO A0 aHai3y, 0a3yBaJUCh Ha UiTKO CHOPMYIbOBAHUX
KPUTEPisiX BKJIIOUYEHHSI Ta BUKJIIOYEHHS, 110 J03BOJIUJIO
3a0e3IeUnTH TOPIiBHSIHHICTh BUOIPOK. Y OiIBIIOCTI J0-
CIiIXKeHb 10 yyacTi 3aiydanuch nauieHtu 3 I-1I1I cragiero
ocTeoapTpuTty, BikoM 18—70 pokiB, 06€3 TSIKKHUX CYITYyTHIX
MaToJIOTii, sIKi MOTJIU O BIJIMHYTU Ha e(DEKTUBHICTb Tepa-
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mii a0o CIOTBOPHUTH 1i pe3yssrat. BogHovyac 1o ooMexeHb
TaKMX TOCITiIKEHb CITiT BITHECTH BiICYTHICTh OTHOPiTHOCTI
oo npotokoiiB BBeaeHHsT AKT, no3yBaHHS, KpaTHOCTI
MpoLIeayp Ta KPUTEPIiB OLIIHKM KJIiHIYHOI e(peKTUBHOCTI,
10 YCKJIaAHIOE (POPMYBaHHS €IVMHOTO TEPANEBTUUHOTO
MiIXOmy.

Taxum yHOM, Ha IIACTaBi aHAITI3Y JiTepaTypHUX IKePes
MoxHa AiiitTu BUCHOBKY, 110 AKT € mepcneKTuBHUM Me-
TOAOM JIiKyBaHHSI OCT€0apTPUTY KOJIIHHOIO Cyrjioda 3 BU-
COKHM KJIiHIYHMM MOTEHLIaJ0M i CIIPUSITIUBUM Ipodiniem
Oesneku. BogHouac mmpoke BIpoBaxKeHHS 1i€1 TEXHOJIOTIT
Y IIPaKTUKY MOTPEOYE MOJAIbIINX 0AraTOIIEHTPOBUX PAHI0-
Mi30BaHUX IOCIIIKEHb, CIIPSIMOBAHUX Ha CTaHIapTU3ALIiI0
MPOTOKOJIiB, ONTUMI3alLlif0 TTapaMeTpiB BBEICHHSI Ta OLIIHKY
JIOBIOCTPOKOBMX KJTIHIYHMX HACIiIKIB.

Obmexncennst 0ocaioxcenns. JIOCTIIKEHHS MA€E HU3KY
o0OMexXeHb, SIKi CIIiI BpaxXxOBYBaTH ITiI Yac iHTepIIpeTallil
OTpUMaHUX Pe3yabrariB. 30KpeMa, B aHajli3 He BKJIIOYa-
JIM MauieHTiB 3 octeoaptputoM IV crymensa 3a Kellgren-
Lawrence, 1110 00MeKy€ MOKIUBICTD IMOIIMPEHHS PE3Yb-
TaTiB Ha TSLKKi (popMM 3axBoproBaHHs. BubipkoBa BikoBa
kareropist (18—70 pokiB), sika OyJia IpoaHali3oBaHa B J10-
CJIIIKEHHI, TAKOX He J03BOJISIE JIATH OCTATOYHUX BUCHO-
BKiB 1110/10 €(heKTUBHOCTI Teparii y nali€HTiB CTapllioro Bi-
Ky. llle omHUM 0OMEXEeHHSIM € BITHOCHO KOPOTKMIA TEPMiH
crocTepekeHHs, IKUi He epeBulityBaB 12 micsiiiB. Lle He
JTO3BOJISIE 00’€KTUBHO OLIHUTU JOBrOTpUBaly e(heKTUB-
HICTb Ta OE3MEeYHICTb JOCIIIKYBAaHUX METO/IIB JIIKyBaHHSI,
30KpeMa 3aCTOCYBaHHSI ayTOJIOTIYHOTO KpiojizaTy Tpom-
OOLIMTIB Ta CTOBOYPOBMX KJIITUH. JIJ151 OCTAaTOUHUX BUCHO-
BKiB HeOOXimHi MacITaOHi MPOCHEKTUBHI JOCTiIKEeHHS 3
YHi(piKOBaHMMMU ITiAXOAaMM IO JiKyBaHHS, YiTKUMU KpHU-
TepisIMU OLIIHKM Ta JTOBIOTPMBAJIUM II€PiOJOM CIIOCTEpe-
JKEHHS.

BucHoBKM

Buxopuctanusgs AKT mnpomeMoHCTpyBajlo HaKpalli
pesynbraTti 'y JikyBaHHi OA KojiHHoro cyrmioba. AKT 3a-
Oe3reuye 3HAUHE 3HWXEHHS PiBHS OO0, TMOJIMIIEHHS
(yHKITIOHATbHUX MOKA3HUKIB Cyrji00a Ta CKOPOUEHHSI Ya-
Cy BiTHOBJICHHSI TIOPiBHSTHO 3i CTOBOYPOBUMM KIIITUHAMU
Ta TPAAULIIHTHUMU METOIAMU JIiIKYBaHHSI.

Takum ynHoMm, AKT € mepcreKTMBHUM METOIOM JIiKy-
BaHHS OCTEOAPTPUTY 3aBJISIKU HOTr0 pereHepaTuBHOMY T10-
TeHIIiary, 0e3neyHocTi Ta epeKTUBHOCTI. [loganblii noci-
JKEHHSI, CIIPSIMOBaHI Ha CTaHIApTU3allilo Ta ONTUMI3allito
MPOTOKOJIB, TO3BOJISITh 3a0€3MEeYUTH MOro MIMpIle 3acTO-
CYBaHHSI B KJIiHIYHIN MpaKTUILLi.

KondaikT inTepeciB. ABTopu AeKIapyloTh BiICyTHICTb
KOH(IIIKTY iHTepeciB Ta (piHaHCOBOI 3alliKaBICHOCTI IIpKU
MIPOBEACHHI TOCIiIKEHHSI Ta HAITMCAaHHI CTATTi.

Indopmania npo dinancyBanns. [locmimkeHHS BUKO-
HYBaJIOCh Y MeXax AucepTaliiiHoi podotu «/liarHoctuka
Ta OPTONEANYHE JiKyBaHHS YIIKOIXKEHb MEHICKIB Ta Xpsi-
I1a KOJIIHHOTO Cyrjio0a BHACIIZOK TpaBM Yy BiliCBKOBO-
CJIy>KOOBIIiB» 3a KOIITH I€p>KaBHOTO (hiHAHCYBaHHSI.

Buecok aBtopiB. Iepacumenko C.I., IMomymrsasx M.B.,
Bba6ko A.M., Tepacumenko A.C. — KOHLIETLIisl Ta AU3ailH

Tom 15, N2 2, 2025

NOCTIIKEHHS, aHaJli3 OTPUMAaHUX JaHUX, KOPEKIIisl TeK-
cry; Ocranuyk P.M., TMonynax .M. — cratuctnyHa o6-
poOKa Ta aHaji3 orpuMaHux aaHux; Apour [.C., MapueH-
ko H.}O. — BinGip nauieHTiB, 30ip MaTepiay, aHalIi3 [aHUX
miteparypu; Jlymiit O.M. — BUTOTOBJICHHS IIperapaTiB
KJIITUHHOI Teparrii.
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Effectiveness of using autologous platelet cryolysate after knee arthroscopy

Abstract. Background. The need to enhance the effectiveness of
osteoarthritis (OA) treatment stems from the goal of improving pa-
tient prognosis, accelerating rehabilitation, and reducing compli-
cations. The aim was to study the effectiveness of various methods
of treating knee OA, in particular using autologous platelet lysate
(APL), stem cells, and traditional approaches, to optimise thera-
peutic strategies. Materials and methods. This study analysed da-
ta from a clinical investigation involving 60 patients with knee OA
stages [—III. Depending on the treatment method, the patients
were divided into three groups: the first group received autolo-
gous platelet cryolysate (APC), the second group received stem cell
therapy, and the third group received conventional OA treatment. A
comprehensive, multifactorial analysis assessed clinical indicators,
including pain level on the visual analogue scale (VAS), joint func-
tionality on the Lysholm scale, quality of life on the EQ-5D scale,
recovery duration, and complication rates across different treat-
ment groups. Results. The study confirmed that APL provided the

most favourable clinical outcomes. Twelve months post-treatment,
pain levels in the APL group decreased to 1.2 + 0.5 units on the
VAS scale, the lowest among all groups. Functional indicators on
the Lysholm scale improved to 88, while the average time to full re-
covery was reduced to 43 months. Additionally, the study highligh-
ted the importance of individualised therapeutic approaches based
on the OA stage. APL demonstrated the highest efficacy in early-
stage OA, making early intervention highly beneficial. Combining
APL with surgical methods showed promising results in moderate
and severe cases. Conclusion. The findings indicate that APL the-
rapy is the most effective treatment for knee OA, significantly re-
ducing pain, improving joint function, and accelerating recovery
compared to stem cell therapy and traditional treatments. Given
its regenerative potential, safety, and efficiency, APL represented a
promising therapeutic approach.

Keywords: knee osteoarthritis; platelet lysates; stem cells; side ef-
fects; long-term efficacy
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