National Scientific Center of Traumatology
and Orthopaedics named after
Academician N.D. Batpenov

ISSN: 2789-9632
e-2789-9640

Traumatology and Orthopaedics
of Kazakhstan

Scientific & Practical Journal of the
Kazakhstan Association of Trauma Orthopaedists

Volume 76. Number 3 (2025)

Astana, 2025



Ne 76 (3) 2025

ISSN:2789-9632, e-2789-9640
Nsdaemcs ¢ 2002 eoda
Cesudemernbcmeo o rnepepeaucmpayuu
NeKZ20VPY00035074 om 28.04.2021.

Bbac pedakmop:

Bekapucos Omxkxac Canapranuynbi
KaybimOacmbipbiniFaH pedakmopnap:
BatneH ApmaH HypnaHynbi

Mahmut Nedim Doral

AbapaxmaHoB 9nibek XaHnenicynbl
Amkapywsbi pedakmop:

Opa3soBa Fanus ¥3akKbi3bl

JKayanmsbi xamuwibi:

N'yp6aHoBa AnbHapa NHwWannaxoBHa

PEJAKIIMA/EDITORIAL

nasHbIl pedakmop:

Bekapucos Omxac CanapranveBu4
AccoyuuposaHHble pedakmopebi:
BatneH ApmaH HypnaHynbl

Mahmut Nedim Doral

AbppaxmaHoB Anubek XXaHneuncoBuy
UcnonHumenbHbIl pedakmop:
Opa3soBa Fanus ¥3akkbi3bl
OmeemcmeeHHbIl cekpemapsb:
F'yp6aHoBa AnbHapa NHwWannaxoBHa

Editor-in-Chief:

Olzhas Bekarissov
Associate Editors:
Arman Batpen
Mahmut Nedim Doral
Alibek Abdrakhmanov
Executive Editor:
Galiya Orazova
Executive Secretary:
Gurbanova Elnara

PEJAKUMAJIBIK KEHEC/ PEJAKIJMOHHBIN COBET/ EDITORIAL BOARD

Kotz Rainer (ABcTpus)
Schnettler Reinhard (Ffepmanus)
Zeichen J. (Tepmanus)
Sehirlioglu Ali (Typxkus)
Tarasevicius Sarunas (JlutBa)
Hayati Durmaz (Typkus)
Haring Ewald (AscTtpus)
Ab6pypasakoB Y.A. (KasakctaH)
AxtsamoB U.®P. (Peceir)
Buccapuonos C.B. (Peceit)
FaxpamaHoB A. (O3ip6aiikaH)
EcupkenoB M.M. (Ka3akcTtaH)
XanacnaeB M.A. (KasakctaH)
Muxannosckun M.B. (Pecent)
Munacos B.LL. (Pecen)
MypbineB B.1O. (Peceit)
Hapupos H.H. (KasakcTtaH)
Pamankynos E.M. (KasakcTtaH)
Pepux B.B. (Pecent)
Pumawesckun O.B. (Peceir)
Tuxunos P.M. (Pecen)

Kotz Rainer (ABcTpus)
Schnettler Reinhard (Ffepmanus)
Zeichen J. (Tepmanus)
Sehirlioglu Ali (Typuusi)
Tarasevicius Sarunas (/lutea)
Hayati Durmaz (Typkus)
Haring Ewald (AscTpus)
A6pypasakoB Y.A. (KasaxcTaH)
AxtamoB U.®P. (Poccus)
Buccapuonos C.B. (Poccus)
FaxpamaHoB A. (A3epbaiimpxaH)
EcupkenoB M.M. (KazaxctaH)
XanacnaeB M.A. (KasaxcTaH)
Muxannosckun M.B. (Poccus)
Munacos B.LL. (Poccus)
MypbineB B.HO. (Poccus)
Hapupos H.H. (KazaxctaH)
Pamankynos E.M. (KazaxcTaH)
Pepux B.B. (Poccus)
Pumawesckun [.B. (Poccus)
Tuxunos P.M. (Poccus)

Kotz Rainer (Austria)

Schnettler Reinhard (Germany)
Zeichen J. (Germany)
Sehirlioglu Ali (Turkey)
Tarasevicius Sarunas (Lithuania)
Hayati Durmaz (Turkey)

Haring Ewald (Austria)

Urazbay Abdurazakov (Kazakhstan)
lidar Akhtyamov (Russia)
Sergey Vissarionov (Russia)
Aydin Gahramanov (Azerbaijan)
Marlen Yesirkepov (Kazakhstan)
Marat Zhanaspayev (Kazakhstan)
Mikhail Mikhailovsky (Russia)
Nurbek Nadyrov (Kazakhstan)
Bulat Minasov (Russia)

Valery Murylev (Russia)

Yerlan Ramankulov (Kazakhstan)
Victor Rerich (Russia)

Denis Rimashevsky (Russia)
Rashid Tikhilov (Russia)

PEJAKUIMAJIBIK KOJIJIETHS/ PEAAKIITMOHHASA KOJIJIETHUA / FOUNDING EDITORIAL BOARD

AbapaxmaHoBa A.C. (KasakcTaH)
AbunbmaxuHoB M.T. (KasakctaH)
Anawes T.C. (KazakcTtaH)
Bay6ekoB M.B. (KazakcTtaH)
Banpap6ekoB M.Y. (KasakctaH)
Benoko6binoB A.A. (KasakcTaH)
Dxakcbi6ekoBa K. (KasakcTaH)
XanacnaeBa I A. (Ka3sakctaH)
WUckakoB E.C. (KasakcTaH)
MypcanoB H.K. (Ka3sakcTtaH)
Maxamb6etumH M.M. (KasakctaH)
MyxameTmxkaHoB X.M. (KasakctaH)
HarbimaHnoB B.A. (Ka3akcTtaH)
Ha6ues E.H. (KasakcTtaH)
OcnaHog K.T. (KasakcTaH)
Painmaram6eToB E.K. (KasakcTtaH)
Cnuyak J1.B. (KasakcTaH)

TaxuH K.B. (KasakcTtaH)
Tyney6aes B.E. (KasakcTtaH)

AbapaxmaHoBa A.C. (KasaxcTtaH)
AbunbmaxuHoB M.T. (KasaxcTaH)
Anawes T.C.(Ka3zaxcTaH)
Bay6ekoB M.B. (KazaxcraH)
Banpap6ekoB M.Y. (KazaxctaH)
Benoko6binoB A.A. (KaszaxcTtaH)
[Mxakcbi6ekoBa K. (KaszaxcTtaH)
XanacnaeBa I A. (KazaxcTaH)
WUckakoB E.C. (KasaxcTaH)
MypcanoB H.K. (KazaxctaH)
Maxamb6eTtunH M.M. (KasaxctaH)
MyxameTmxkaHoB X.M. (KasaxcTaH)
HarbimaHoB B.A. (KazaxctaH)
Ha6ues E.H. (KasaxctaH)
OcnaHoB K.T. (KasaxcrtaH)
Painmaram6eToB E.K. (KasaxctaH)
Cnuyak J1.B. (KasaxcrtaH)

TaxwuH K.B. (KasaxcTaH)
Tyney6aeB B.E. (KazaxcTaH)

Aliya Abdrakhmanova (Kazakhstan)
Mukhtar Abilmazhinov (Kazakhstan)
Talgat Anashev (Kazakhstan)
Meyram Baubekov (Kazakhstan)
Murat Baidarbekov (Kazakhstan)
Alexey Belokobylov (Kazakhstan)
Galina Jaxybekova (Kazakhstan)
Galiya Zhanaspayeva (Kazakhstan)
Yerzhan Iskakov (Kazakhstan)
Nagmet Mursalov (Kazakhstan)
Murat Makhambetchin (Kazakhstan)
Khanat Mukhametzhanov (Kazakhstan)
Bolat Nagymanov (Kazakhstan)
Yergaly Nabiyev (Kazakhstan)
Kuanysh Ospanov (Kazakhstan)
Yerik Raimagambetov (Kazakhstan)
Lyudmila Spichak (Kazakhstan)
Kairat Tazhin (Kazakhstan)

Berik Tuleubayev(Kazakhstan)

PepakuusiHbIH, MeKeH-Xaubl:
Traumatology and Orthopaedics
of Kazakhstan

Z00P5Y4

KasakctaH, AcTaHa K.

Abbinai xaH ganf.15/A

Ten.: +7 (7172) 547 717

E-mail: editor.journalto@gmail.com
Beb-canT: www.journaltokaz.org

Appec peaakuum:

Traumatology and Orthopaedics

of Kazakhstan

Z00P5Y4

KasaxcTaH, . AcTaHa

np. Abbinan xaHa, 15/A

Ten.: +7 (7172) 547 717

E-mail: editor.journalto@gmail.com
Beb-cant: www.journaltokaz.org

Editorial Office:

Traumatology and Orthopaedics

of Kazakhstan

Z00P5Y4

Kazakhstan, Astana city

Abylai Khan Ave, 15A

Tel.: +7 (7172) 547 717

E-mail: editor.journalto@gmail.com
Website: www.journaltokaz.org




National Scientific Center of Traumatology and Orthopaedics named after Academician N.D. Batpenov

Traumatology and Orthopaedics
of Kazakhstan

Scientific & Practical journal of the Kazakhstan Association of Trauma Orthopaedists

Authors are responsible for reliability of information published in the journal Reprinting of articles published in this
journal and their use in any form, including e- media, without the consent of the publisher is prohibited

Astana, 2025



Traumatology and Orthopaedics of Kazakhstan, Volume 4. Number 70 (2023)

https://doi.org/10.52889/1684-9280-2025-2-76-4-11

Quality of Life and Related Factors in Patients With Ankylosing Spondylitis In
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Abstract

Ankylosing spondylitis is a chronic autoimmune disease that primarily affects men in the 20s and 40s, and can lead to significant
mobility impairments and disability. Ankylosing spondylitis has a significant physical, social, psychological and economic impact on patients,
making the quality of life one of the primary factors in disease managing.

Objective. The study aim is to investigate the relationship between various medical history factors and the quality of life among patients
with AS in Kazakhstan.

Methods. We conducted a one-time cross-sectional observational study of 70 patients diagnosed with AS at the Astana City
Multidisciplinary Hospital # 2 in compliance with the Helsinki Declaration's principles and the approval of the Local Ethics Committee of Astana
Medical University Protocol No. 1, dated January 26, 2023.

Results. The study revealed several key factors that affect the quality of life for patients. There was a correlation found between the age
of disease onset and the diagnosis delay (p=0.344, p=0.009). Patients who were diagnosed later had a lower quality of life, especially women.
There was also a correlation between the diagnosis delay and a specific quality of life measure in the SF-36 questionnaire (p=-0.641 p=0.013).
This correlation was particularly strong for patients receiving biological therapy. Specifically, delayed diagnosis was associated with lower
scores on pain (p=-0.543, p=0.013), fatigue (p=-0.528, p=0.010), and physical functioning (p=-0.508, p=0.007). Additionally, the analysis showed
that the age at which a patient was diagnosed significantly affected their quality of life in men and those with a positive HLA B27 (p=-0.263,
p=0.048).

Conclusions: The main factors that influence the quality of life for patients with ankylosing spondylitis in the Kazakh population include
delay in diagnosis and age of onset. These factors are correlated with clinical activity of the disease, and early onset and delayed diagnosis
significantly impair quality of life. Therefore, timely diagnosis and prompt initiation of treatment are crucial for enhancing the quality of life
among patients with ankylosing spondylitis.

Keywords: Ankylosing spondylitis, quality of life, diagnosis delay, Kazakhstan population

Corresponding author: Assel Meiramova, Associate Research Professor of the Department of Internal Medicine with courses in Gastroenterology,
Endocrinology and Pulmonology, Astana Medical University, Astana, Kazakhstan
Postal code: 010000
Address: Kazakhstan, Astana, Kabanbay batyra str 66
Phone: +7 7015378775
E-mail: meiramova.as@amu.kz
J Trauma Ortho Kaz 76 (2) 2025: 4-11

Recieved: 25-01-2025
Accepted: 18-02-2025
This work is licensed under a Creative Commons Attribution 4.0 International License


 https://doi.org/10.52889/1684-9280-2025-2-76-4-11
 https://doi.org/10.52889/1684-9280-2025-2-76-4-11
 https://doi.org/10.52889/1684-9280-2025-2-76-4-11
https://orcid.org/0000-0002-4030-0783
https://orcid.org/0000-0001-6796-788X
https://orcid.org/0000-0002-8821-7313
https://orcid.org/0000-0003-2403-0143
https://orcid.org/0009-0008-4036-5369
https://orcid.org/0000-0001-8086-9475
https://orcid.org/0000-0002-5427-3931

Traumatology and Orthopaedics of Kazakhstan, Volume 4. Number 70 (2023)

Introduction

Ankylosing spondylitis (AS) is a chronic autoimmune
disorder that primarily affects the axial skeleton and
ilio-sacral joints. The disease primarily affects men aged
between 20 and 40 years and is accompanied by persistent
pain and in the long term leads to significant mobility
restrictions for patients [1-3].

Given that AS affects young adults of working
age, these limitations can result in reduced productivity,
disability and a forced career change or loss of employment.
This creates significant psychological, social and financial
burdens for both patients and their families, as well as a
financial impact on society, not just in the medical field but
also on the economy [4-6].

The primary goal of AS treatment is to maximize the
quality of life for patients by implementing basic therapies
to control autoimmune inflammation. Thus, assessing the
quality of life of AS patients is an important diagnostic tool
in managing their care [5, 6].

According to research in the field of patient quality
of life with AS, measuring quality of life related to health
provides an objective reflection of the actual impact of the

Materials and methods

The type of study: we conducted an observational,
analytical, single-stage, cross-sectional study at the medical-
diagnostic center of the City Multidisciplinary Hospital No.
2 in Astana, in compliance with the Helsinki Declaration's
principles and the approval of the Local Ethics Committee
of Astana Medical University Protocol No. 1, dated January
26,2023.

Method of selecting participants: between February
1 and December 1, 2023, all patients with a confirmed
diagnosis of ankylosing spondylitis registered at the City
Hospital No. 2 were examined. From this sample 132
patients were included in the study and 62 were excluded

Methodology

All participants in the study who were included in
the observation were examined by a rheumatologist. During
this examination, complaints were recorded, anamnesis
was collected, and risk factors for the development of the
disease and possible triggers were identified.

When collecting a life history, attention was paid to
data on the hereditary burden of ankylosing spondylitis as
well as other conditions such as psoriasis and inflammatory
bowel disease. Additionally, information on infectious
diseases, spinal injuries, including falls from heights onto
the back (from horses, stepladders, or while skiing), and
surgical interventions was recorded. Data on bad habits,
such as physical labor in low temperatures for more than
one year, and occupational hazards were also taken into
account. When collecting anamnesis for the disease,
information on the onset of symptoms was taken into
consideration, including the type of joint inflammation
at the beginning of the condition, the patient's age at the
time of symptom onset, the duration of illness, any possible
endogenous or exogenous triggers, and the time from onset
to diagnosis of ankylosing spondylitis.

The collection of clinical datawas based on theresults
of a physical examination of patients by a rheumatologist.
During the examination, the patient's level of consciousness
was assessed, as well as the condition of their skin, visible
mucous membranes, peripheral lymph nodes, muscle tissue,
and anthropometric data were collected. Body mass index
(BMI) was calculated using the Adolphe Quetelet formula,
blood pressure (BP) and heartrate (HR) were measured, and

disease on an individual and the extent of their suffering [7-
10].

By identifying which aspects of quality of life are
primarily affected by the disease, scientists and clinicians can
better understand problems associated with the condition
that may go unnoticed in scientific research or clinical
settings. In this regard, numerous studies have examined
the relationship between quality of life and disease activity
or functional status. These investigations have revealed that
high levels of disease activity as measured by the BASDAI
and ASDAS scores, as well as decreased functional mobility
of the spine assessed by the BASFI scale, significantly
correlate with lower levels of patient quality of life [7,11,12].

However, relatively fewer studies have investigated
the relationship between quality of life and other variables,
such as the duration of the illness, gender and educational
level [7,8,13-15].

In light of this, the aim of our research was to explore
the association between various aspects of anamnesis and
quality of life among patients with ankylosing spondylitis
from the Kazakh population.

based on the following exclusion criteria:
eage less than 18 or over 62;
mental

esevere concomitant

illnesses;

physical and/or

e pregnancy or lactation;
e the patient's involvement in another study:.

To the remaining sample of 70 individuals, we
proposed to sign an informed consent form to participate
in the study following an explanatory discussion about the
objectives and design of the research.

body temperature was recorded. Examination of organs and
systems involved palpation, percussion, and auscultation,
while examination of the musculoskeletal system followed
generally accepted protocols.. Functional disorders of the
spine and joints were evaluated using the BASFI (Bath
Ankylosing Spondylitis Function Index) and BASMI (Bath
Ankylosing Spondylitis Metrological Index) indices. Data
on extra-articular manifestations and complications of the
disease were recorded, along with an assessment of disease
activity using the BASDAI (Bath Ankylosing Spondylitis
Disease Activity Index) and ASDAS (Ankylosing Spondylitis
Disease Activity Score). All patients completed quality-
of-life questionnaires, including the general SF-36 and
specialized ASAS-HI (Health Index of the Assessment of
Spondyloarthritis International Society). Genetic testing for
the presence of HLA-B27 was also performed on all patients.

Methods of data presentation and analysis. Statistical
analysis of measurements was performed in accordance
with generally accepted standards using the IBM SPSS
Statistics 21 software (IBM, USA).

The distribution of quantitative characteristics
was not Gaussian, which is why these variables were
represented by the median (Me) and 25th and 75th
quantiles. To assess the significance of differences in mean
values, a nonparametric Mann-Whitney test was used.
Correlation analysis was performed using the Spearman
rank correlation coefficient. The strength of correlation
coefficients was assessed using the Cheddok scale, where
coefficients from 0 to 0.3 were interpreted as a very weak
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relationship, from 0.3 to 0.5 as weak, from 0.5 to 0.7 as
medium, from 0.7 to 0.9 as high, and from 0.9 to 1 as very

Results

During the study, we examined the relationship
between quality of life and various factors. Gender was
selected as the first variable for analysis in our sample.
Therefore, the first group for comparison consisted of 56
male participants, and the second group comprised 14
female participants with ankylosing spondylitis.

8000

w00

LT

Average value

000

high.

According to the analysis, no significant differences
were observed in quality of life indicators across both
questionnaires based on gender. A comparison of SF-36
and ASAHI questionnaire scores, according to gender, is
depicted in Figure 1.

B Physieat functioning pe=0.941
.Eell limitations dee fo
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ClPain p-0.695
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B Healths change p=8.5M4
WasasH p-0077

Figure 1 - A comparison of the indicators from the SF-36 and ASAS HI questionnaires based on gender

However, the correlation analysis conducted
showed a significant impact of the factor of the age at which
the disease began on a reduction in quality of life, according
to the ASAS HI questionnaire, in the group of male patients,
compared with the group of female patients (p=0,344,
p=0,009). In the female group, a statistically significant

impact of diagnosis delay as a factor was revealed. This
factor was found to significantly increase pain as an
indicator of quality of life on the SF-36 questionnaire (p=-
0,641, p=0,013).
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Figure 2 - Correlation between age of disease debut and ASAS HI in men
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Figure 3 - Correlation between the period from debut to diagnosis and the pain index in women

When investigating the relationship between
quality of life and the presence of the HLA B27 gene, no
significant differences were observed. A comparative
analysis of indicators from the SF-36 questionnaire,

based on the presence or absence of the HLA B27 allele, is
presented in Figure 4.
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Figure 4 - A comparison of the indicators from the SF-36 and ASAS HI questionnaires based on HLA B27

Nevertheless, it was noted that among patients
with a positive HLA B27 genotype, the age at onset plays a
significant role and correlates with pain levels as measured
by the SF-36 (p=-0,263, p=0,048) and quality of life
assessed by the ASAS-HI questionnaire (p=0,359, p=0,006).

Pain

Average value of ASAS T

This correlation is likely due to the predominance of males
(82.5%) in the group with the HLA B27 genetic marker. No
correlations were observed among patients without the
HLA B27 allele.

L

2870+ 2 02
ot o Lol

The age of debut

T [T "

The age of debut

Figure 5 - Correlation among HLA B27 positive patients

Additionally, the drug treatment received at the
time of the patient's evaluation was selected as a factor
in the analysis of the sample studied. Therefore, the
first comparison group comprised 47 patients receiving
conventional disease-modifying antirheumatic drugs

(cDMARDs) and the second comparison group included
disease-modifying

23 patients undergoing biological

Lo

0w

400

Average value

00

antirheumatic drugs (bMNARDs). Based on the analysis, no
differences were observed in the quality of life indicators
for either questionnaire based on the type of treatment
received. A comparative analysis of the SF-36 questionnaire
indicators, depending on the type of received treatment, is
presented in Figure 6.

DAV N IR OO
Buozoftole limitations die to

emotional problenrs p=0.661
BE, pe0.860
SEmotional well-being p-0.620
@ Social functioning p=0.661
CFain p=0.085
B General health p=0.749
BHealth change p=0.590
WASAS HI p=0.674

Figure 6 - A comparison of the indicators from the SF-36 and ASAS HI questionnaires based on drug therapy

However, at the same time, among the group of
patients who received bDMARDs, significant correlations
were observed between the delay diagnosis delay and
certain SF-36 indicators such as pain, fatigue and physical
functioning. Specifically, there was a negative correlation

between the diagnosis delay and the SF-36 scores for pain
(p=-0,543, p=0,013), fatigue (p=-0,528, p=0,010) and
physical functioning (p=-0,508, p=0,007). Additionally,
there was also a link between delayed diagnosis and the
quality of life as measured by ASAS HI (p=0,676, p=0,0001).
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Figure 8 - Correlation in the group of patients receiving cDOMARDs

On the other hand, in the group receiving cDMARDs,
there was an association between the age at which
symptoms first appeared and the quality of life, as measured

Discussion

Unlike other autoimmune diseases, ankylosing
spondylitis is a condition that predominantly affects male
patients. Epidemiological studies have shown that the
prevalence of AS in men is approximately three times higher
than in women [1].

The primary manifestation of AS involves damage to
the axial skeleton, specifically chronic inflammation of the
spine. Additionally, the disease may manifest as peripheral
arthritis, dactylitis, and extra-articular symptoms such as
uveitis, psoriasis, and inflammatory bowel disease. These
complications can exacerbate the severity of AS, leading to
significant physical impairment, functional limitations and
reduced quality of life [7,8,13,14].

At the same time, considering the chronic nature of
the disease, quality of life (QoL) is an important indicator
in the management of patients with ankylosing spondylitis,
providing additional information on the adequacy of therapy
in relation to the current condition of the individual.

In reviewing the literature on QoL in AS patients,
we found that most studies have focused on the association

Conclusions

It appears that the diagnosis delay of AS has a
significant impact on the quality of life of patients in the

by the ASAS HI (p=0,377, p=0,009).

between disease activity, spinal mobility and QoL [4,7,8,13-
16]. For this reason, we have chosen to focus on other
potential factors that may influence QoL in this study.

According to the results, a key factor affecting the
quality of life for patients with ankylosing spondylitis in the
Kazakh population appears to be the diagnosis delay. This
may be due to the correlation between the delay in diagnosis
and the clinical activity of the disease, which can reduce the
quality of life. It is also more likely that this will require the
prescription of bDMARDs in the future. Therefore, in the
group of patients receiving bDMARDSs, we also observed this
correlation. These correlations are particularly significant
for women [17-20].

Another factor that affects the quality of life
negatively is the age at which the disease begins. This
factor correlates significantly with the indicators on ASAS
HI questionnaire for both male and female patients, as well
as for patients who are positive for HLA B27 and those on
cDMARDs.

Kazakh population. Other factors, such as the age at disease
onset, also contribute to the overall quality of life and may
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necessitate the use of more aggressive treatment options
in the future.

Therefore, the key factors influencing the quality
of life for patients with AS among the Kazakh population
include the delay in diagnosis and the age at which the

quality of life.
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condition begins. These factors are correlated with the
clinical activity of the illness, which ultimately decreases
the quality of life.
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Thus, timely diagnosis - a factor that can be modified
- plays a significant role in managing patients and selecting
drug therapy, ultimately contributing to improving their
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Tyninaeme

AHKU1030bl cnoHOU/0apmMpuUmM — CO3bIAMAAbI AYMOUMMYHObL Aypy, Hezi3iHeH BGiAIKmiK KaHKa MeH uneocakpanvobsl GyblHOapFra
acep emedi. by 20-40 scac apanvirbiHdarsl ep adamdapda kebipek ke3decedi scaHe MyzedeKmik neH 6ybiHOApObly KO3FAAFLIUMbIFbIHbIH
atimapavikmati wekmesnyiHe akeayi MyMKiH. AHKU/030bl cnoHOusoapmpum PuU3UKANbIK FAHA eMec, COHbLMEH Kamap ajfeymemmik,
NCUX0/102USANBIK HCIHE IKOHOMUKALIK acep ememiHi MaHbi30bl, COHObIKMAH 6y nayueHmmepdi xcypzizy 6apbicbiHOa emip cypy canacel
Heeiszi pakmopaapdbiy 6ipi 60bIN CAHANLIHAOWL.

3epmmeydiy makcamul. Ocbl 3epmmeydiH Makcambl Ka3aKkCmMaHOblK NONYASYUsoarsl aHKU1030bl cnoHouzoapmpum 6ap
nayueHmmepdezi aHamHe30iH apmyp/i pakmopaapblHbIH 6MIp canacsbiMeH 63apa 6aliiaHbICbIH 3epmmey 60.10bl.

ddicmepi. biz Acmana Kaaaceindarsl NO2 kanaavlk kenbellindi aypyXaHaHbly emoey-0uazHoCmMuKaablK OpmaJiblFblHblH 6a3acbiH0a
sepuukayusAaHFaH aHKu1030bl cnonHous0ampum duazHosbsl 6ap 70 nayuenmke 6ip me3zinde 6aKblLAAYy AHANUMUKANLIK K6/10eHeH 3epmmey
Jcypeizdik. 3epmmey XenbCUHKU 0eKAapayusiCbiHblH KaruoammapblH cakmail ombuipbin xcaHe "Acmana meduyuHa yHusepcumemi” KEAK
Jcepinikmi amuKaablK KoMumeminiy Makya10aybimet sxcypaizindi, 26.01.2023 sxcwlarel Ne1 xammama.

Hamuoiceci. 3epmmey nayuenmmepdiy emip cypy canacviHa acep ememiH Hezizzi gpakmop.iap aypyoviH 0eGrom HcacbiHA HCIHE
duazHo30bIH Kewieyine 6atinaHbicmyl ekeHiH kepcemmi (p=0.344 p=0,009). Kew duazHo3 KoliblLaFaH HayKacmapda emip canacblHblH HAWApAaysl
6alikaaadvl, 6y4 acipece atieadepde alikbiH kepiHedi (p=-0.641 p=0,013) sxcaHe azpeccuemi mepanusiHul, COHbIH iWiHOe 2eHIIK-UHICEHePIK
6U0/102USLIbIK MepanusiHbl maratibiHoaydul Kaxcem emedi. Tanday kepcemkeHdel, 2eHOIK-UHINCEHEPIK 6UO0I02USNbIK MePanuUsiHbl A1amblH
nayueHmmep mo6biHOa duazHo3dbly Kewieyi aybipcobiy (p=-0.543, p=0,013), wapway (p=-0.508, p=0,007) scane Pusukaabik jcymwic (p=-
0.508, p=0,007) cusikmbl 6Mip canacbiHbly KepcemkiwumepimeH 6atiiaHvicmul. ConbimeH Kamap, o4 HLA B27 6ap epsaep meH nayuenmmepde
aypyduiH de6rommik scacvl 0a emip canaceiHa atimapavikmati acep emedi (p=-0.263 p=0,048) .

Kopsimuinodsl. Kasakcmardwik nonyaayusadarsl AC 6ap nayuenmmepdin emip cypy canacblHa acep ememiH Heziszi hakmopaap duazHos
K0100bIH Kewlieyi ycaHe aypydulH de6lom dcacbiHa batinanbicmyl. bya ¢pakmopaap aypydvly KAuHUuKaawik 6esaceHdinizimeH 6atiaaHbICmbl.
Epme de6tom sicane KeliiHipek duazHo3 Koo eMip canacbii Hawapaamaodsl. OcbLaatiua, yakmblabl dudzHO3 Koo JcaHe emdeydi epme 6acmay
AHKU/1030bl CNOHOUAUMNEH AyblpamblH HAYKAcmMapdbll MIp CYpy canacuiH jcakcapmyodsly Hezidzl hakmopaapul 6016in mabdblaadsl.

Tytiin ce3dep: aHKu1030bl cnOHOU/I0ApPMPUM, OMIp canacwl, duazHo3 K0obIH Kewlizyl, Ka3aKkcmaHdblk NONYASIYusl.

KauyecTBO )KU3HU U CBA3aHHbIE C HUM (l)aKTOpr Yy NalfMeHTOB C aHKWJIO3UPYHIIHUM CIIOHAW/IOAPTPUTOM
B Ka3zaxcTraHckoi nomyjianuu
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Pe3swome

AHKus03upyrowuii cnoHdusi0apmpum — XpOHU4ecKoe aymouMMYyHHoe 3a60/1e8aHue, NpeuMyuecmeeHHo nopaspcarujee ocesoll
cKe/lem U U/1e0cakpaJbHele couseHeHus. OHO 8 Goabuwiell cmeneHu 3ampazusaem MyxcHuH 8 eo3pacme 20-40 snem u moxcem npusecmu K
3HAYUMENbHBIM 02PAHUYEHUSM NodeudcHOCMU U UHeaudHocmu. BaswcHo, umo AC okasvieaem He mosbko usuyeckoe, HO U COYUAIbHOE,
ncuxos102u4eckoe u 3IKOHoMu4eckoe so3deticmsue, Ymo desdaem Ka4ecmeo HU3HU NAyueHmos 00HUM U3 KAI0Yesblx (hakmopos npu gedeHuu
3amozo 3a60.1e8aHUS.

LIE./lb uccn1edo8aHusl. L[em)io Hacmosuez2o uccsedosarust 6v110 usyvyeHue 83aumMoceA3u pasnuvHblX ¢0Km0p03 adHAaMHe3d ¢ kKaYyecmeom
JHCU3HU Y nayueHmos ¢ AHKUu/103upyrouwum cnom)wroapmpumo/vl 8 Ka3axcmaHckou nonyaayuu.

Memoodel. Hamu 6bi10 nposedeHo obcepsayuoHHoe aHaaumuveckoe 00OHOMOMEHMHoe nonepedHoe uccaedosaHue 70 nayueHmos
¢ 8epuduyuposaHHuLIM OUA2HO30M AHKUAO3UpyrWull cnoHduioampum Ha 6d3e Je4e6HO-0uazHOCMUYeckoz0 UYeHmpa 20podcKoll
MHO20npoduabHol 601bHUYbL N2 2. Acmana. HccaedosaHue nposoduioch ¢ co6a100eHuUeM npuHYunos XeabCuHckol dekaapayuu u 00obpeHuem
JI0KAbHO20 amuyeckozo komumema HAO «Meduyutckozo yHusepcumema AcmaHna», hpomokosa Ne1 om 26.01.2023 zoda.

Pezynemamel. Hccaedosanue nokasano Haauvue KAHUYesblX (hakmopos, 8AuslloWux HA Kayecmeo HU3HU nayueHmos. BuiseneHa
KOppe/silyuoHHas1 83auMmocesi3b go3pacma debioma 3a60.1e8aHusl u 3adepickoll 8 nocmaHoske duazrosa (p=0.344 p=0,009). Y nayuenmos
¢ no3dHeli nocmaHogkoll duazHo3a Habadaemcsl yXyouleHue Kavecmea XHCU3HU, YMO OCOGEHHO SIPKO BbIPANCEHO y JceHWUH. BulseaeHna
KOppeasilyuoHHasl 83aumocesizb mexcdy 3adepickoll 8 nocmaHogke duazHO3a U NoKaszamesaem Kaiecmea Hu3Hu e onpocHuke SF-36 (p=-
0.641 p=0,013). AHaau3z makaice nokasas, 4mo 8 epynne nayueHmos, NoAy4aowux 2eHHO-UH}CEHEPHYI0 6U0A02UYeCcKyl0 mepanuio, 3adepicka
duazHo3a Koppeaupyem ¢ mAkumu nokazame/asiMu Kavyecmea XHCusHu, kak 6oasv (p=-0.543, p=0,013), ycmasocms (p=-0.528, p=0,010) u
dusuueckoe ynkyuoruposanue (p=-0.508, p=0,007). B mo sice 8pemsl, y Myx*cHuH u NayueHmos ¢ nonoxcumeavhvimM HLA B27 eospacm de6roma
3a60/1€6aHUSI MAKJice 3HAYUMENbHO 81Uslem Ha kavecmao xcusHu (p=-0.263 p=0,048).

Bb1800bl. OcHOBHbIMU haKmopaMmu, BAUSHOUUM HA KA4eCmeo Jiu3Hu y nayueHmos ¢ AC 8 KazaxcmaHckol nonyasiyuu s18/1s1emcs
3adepicka 8 nocmaHoske duazHo3a u go3pacm debroma 3abosesaHus. /JJaHHble aAKmMopsl Koppeaupyrm ¢ KAUHUYECKOU aKMu8HOCMbIO
3a6osesaHusl. PaHHulli de6om u 60s1ee no30HssT NOCMAHOBKA O0UA2HO3a OOCMOBEPHO yXyowldrwm Kayecmeo HicusHu. Takum o6pasom,
c80espeMeHHasi NOCMAaHO8Ka uazHO3a U paHHee HAYa/10 JedeHus I8AMCS KANYe8bIMU Hakmopamu 045 YAyYweHUs: Ka4ecmea Hu3Hu
nayueHmos ¢ aHKU/103upyuwum cnoHOUI0aPMPUMOM.

Kawuesswie caosa: aHKuﬂosupymu;uﬁ cnoHduﬂoapmpum, Kayecmeo JiCu3Hu, 3[106[73}6}(’(1 8 hocmaHosKke OJuazHO3a, KA3aXCMAaHmcKas
nonysasayus.
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Abstract

The issue of selecting a material for bone reconstruction in orthopaedic surgery remains relevant and continues to evolve in tandem
with technological advancements. This review aims to analyze one relatively novel aspect of orthopedics, namely, the combined use of bone
grafts with 3D technology.

A literature search was conducted using modern actual European and American medical data bases. All search results were filtered by
language and period of 2014-2024. There were more then 10000 articles by keywords and after exclusion remained 10 articles.

For analyzing cohort studies we used Coleman Methodology scale and table viewing for each of study for analyzing demographic data,
clinical and radiological outcomes.

There were a different types of researches, including clinical case study, retrospective cohort study, and prospective cohort study. All the
articles reviewed provide radiological findings and four present clinical outcomes after treatment.

The findings from the research have demonstrated the potential of the chosen approach. However, at present, there has been a relatively
small number of published works on the relevant topic, even including descriptions of clinical cases.

Itis certainly true that the integration of additive technologies with bone allotransplantation has great potential for complex orthopedic
cases and can be recommended for widespread adoption in global practice.
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Introduction

Currently, osteosynthetic material should be readily
available in sufficient quantities to fill major defects in
cancerous lesions and be sufficiently flexible to restore
physiological levels of joint surfaces during surgeries
on periarticular areas. In addition to meeting the basic
requirements for biological compatibility, implantable bone
matrices must also possess satisfactory osteoconductive
abilities. [1] The "gold standard" for selecting such a material
remains autologous bone, but the process of obtaining bone
samples is a further source of trauma for patients, which
carries certain infectious and surgical risks. Additionally,
the amount of autologous bone that can be collected at
one time is limited, and it cannot be used to replace large
amounts of bone tissue.[2] Therefore, orthopedic surgeons
are increasingly challenged by the question of selecting
an osteosynthetic material that is either synthetic or
allogeneic. In the search for a suitable transplant, both new
synthetic materials and innovative methods for harvesting
donor bone grafts have been investigated and employed.

The synthetic materials used in bone tissue
engineering are more pliable and financially affordable,
giving greater freedom to replace the bone cavity and fill
the defect completely. Fast production methods such as
powder-based 3D printing, laser melting, and inkjet printing
make it possible to create customized models serving as an
adequate replacement for defects, and their porosity helps
with rapid and acceptable vascularization and further
remodeling. However, plastic fabrication requires high
temperatures, eliminating the possibility of adding bioactive
materials and limiting mechanical strength, preventing
early loading and improving the development of damaged
limbs. [3] As a result, this leads to a longer recovery period
and increased risks of early breakage and repeated fracture
at the surgical site. Some success has been found with bone
cement based on calcium phosphate, which allows the
modeling of the necessary defect directly in the operating
room through extrusion at room temperature. However,
its osteoconductive characteristics are only close to those
of real bone tissue. The high cost does not permit adequate
filling of large bone defects, but it is a promising option for
certain applications. [4]

In parallel, many variants of bone allograft
harvesting techniques are being developed, which makes

Materials and methods
Database and selection

A literature search was conducted using PubMed,
Wiley Online Library, Web of Science Core Collection, Europe
PubMed Central (PMC), Springer Link, and the Cochrane
Library. The search was performed on 8 April 2024. The
following key search terms were used: "bone cyst", "3D
printing”, "bone defect”, "bone allograft”, "allograft”, and
"additive technology”. The results of the search were
carefully analyzed using search filters to select articles
published in English no later than 2014 and related to the
field of orthopedic surgery. From the resulting articles,
only those that studied the combination of allografts with
3D printing for the surgical treatment of bone defects were
selected.

The exclusion criteria for this study were as follows:
1. Literature not in English language.
2. Abstracts, editorials, and review articles.

3. Experimental work on laboratory animals and
articles on tissue engineering.

4. Articles that did not discuss the use of allogeneic

the possibility of creating a local bone bank affordable and
technically simple. According to the results of aretrospective
cohort study, it was found that an allograft is an acceptable,
safe, and effective material for the restoration of large bone
defects. [5] Additionally, during a retrospective analysis of
164 histories, it was concluded that it is advisable to use
bone allografts in the treatment of benign bone formations
with a low complication rate. [6]All available allograft
harvesting approaches aim to achieve absolute biological
safety of the donor's bone while fully preserving its tissue
structure and osteoconductive properties. To do this, various
combinations of physical and chemical methods are used,
such as the rapid freezing of spongy bone tissue, chemical
treatment with reagents at high concentrations, treatment
of bone tissue at feverish temperature, or ultrasound. The
techniques proposed by many institutes have been assessed
and used for many years in different countries of the world,
depending on the adaptability of the local infrastructure to
a particular method.

Thus, the youngest technique is a combination of the
two previously mentioned methods, namely, the production
of bone allografts not according to the standard procedure
but individually, using additive manufacturing technologies.
The constructive interaction of these two methods is even
more intriguing, as when they are used together, the process
of filling bone defects is technically straightforward and
available in most developed and emerging countries. This
is thanks to both the rapid development and widespread
adoption of 3D printing and the prevalence of accredited
allograft harvesting methods.

According to our data, there has been no systematic
review of the use of allografts in the surgical treatment of
bone cavity defects using additive technologies. Therefore,
considering the novelty of this area and the high potential of
the combination of two modern technologies for filling bone
defects, this review aims to study this issue and explore the
existing relevant work carried out in this area.

Research question What techniques and results are
currently available for using bone allografts with additive
technologies in the treatment of bone cysts?

The purpose is to study the feasibility of using bone
allografts in combination with 3D printing.

tissue.

5. Articles that did not consider the use of three-
dimensional (3D) printing.

6. Articles that did not cover clinical or radiological
findings.

7. Articles published before 2014.

8. Research in bone tissue engineering area

Two reviewers independently conducted the
literature search process to ensure accuracy. Next, a third
author reviewed and excluded any duplicate articles.
Articles were also screened, and those whose content, after
careful consideration, did not completely align with the
subject matter of the study were eliminated. These included
articles that focused on laboratory studies of allografts
under laboratory conditions using tissue engineering or
on the use of three-dimensional (3D) modeling in the
preoperative preparation phase and not during surgery.
This systematic review was conducted according to the
guidelines established by PRISMA (2020). [7] The technical
process for searching is illustrated in Figure 1.
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Given the novel nature of the research field, the
resulting number of articles is believed to be sufficient
for research. Additionally, the authors of this paper had
to accommodate for the variation in design among the
publications analyzed. Therefore, of the 10 selected papers,
five were case reports and five were cohort studies. These
letters were further evaluated by an external reviewer
using the Coleman Methodology Scale [8], which is widely
employed in orthopedic research. This scoring system
consists of two parts: part A encompasses the scope of
the study, average follow-up duration, number of surgical
interventions, type of study, diagnostic information,
description of surgical techniques, and postoperative
rehabilitation. Part B covers the assessment of results and
the selection process. The overall score ranges between 0

Results

Ten articles published from 2015 to 2022 have been
analyzed. Of those, five analyzed articles described a clinical
case study of the use of additive technology in combination
with an allograft, four articles described a series of cases
within the scope of a retrospective cohort study, and one
article presented a prospective cohort study. In two articles,
the use of an allograft was performed during surgery on the
femoral condyles. Four articles described the use of original
surgical techniques to correct the tibia, and two articles
described the use of a combination of additive technologies
and an allograft on the proximal humerus.

Additionally, in the article by Zhigang Wu et al,,
a series of cases are described within the framework of
a developed bone banking system that uses a virtual 3D
archive for the treatment of bone cancer at various locations

Table 1 - Demographic data for clinical case studies

& ( Removed before screening )
S Reports from database - Before 2014 year (7714)
b= n=10641 - Published not in English
g \___(oo)
=
— 0
Reports screened Excluded editorial,
n=2827 reviews, abstract (2410)
—
= e
£
= Reports for retrieval |:> Reports not retrieved
o n=417 (130)
b —
v ( Excluded
1) 3D printing not used (106)
( sessed
Reporlls_ bl for k) 2) Bone allograft not used {133)
s '%'Zé;w 3) Clinical or radiological outcomes
\ L \_ not covered (32)
3
= Studies included
o
= n=10

Figure 1

and 100, with a higher number indicating a lower influence
from randomness, bias, and associated factors. Two
reviewers independently read the full texts of each study
and assigned marks. The average of the two reviewers'
marks was then used as a proxy for the study's quality.

Data Collection

We collected the following information from each
of the included publications: author, year of publication,
type of study design, number of cases reported in cohort
studies, age of the patients at the time the study was
conducted, duration of follow-up, scales used to measure
clinical outcomes, conclusions regarding clinical outcomes,
methods used for instrumental evaluation of outcomes, and
conclusions regarding instrumental outcomes.

[9].

Chao Dong and colleagues describe a series of cases
from a retrospective study in which 17 patients with bone
tumors underwent surgery using personalized guides
that were printed on a 3D printer. During treatment, 12 of
these patients received grafts, 7 received a combination of
allogeneic and autologous grafts, 3 received only allogeneic
grafts, and 2 received only autologous grafts [10].

Clinical case descriptions:

The patient population examined in this study
ranged in age from 7 to 40 years. The demographic data,
as well as information on the surgical procedures, are
presented in Table 1.

Author Year Age of patient Observation period Operation area
Di Felice Ardente, P. 2020 40 1,3,12 Proximal humerus after a stale (1 month) Hill-Sachs frac-
ture
Okoroha, K. R. 2018 26 1,4,12,18 The medial condyle of the left femur following the de-
struction of a previously placed autograph
Eero Huotilain- 2019 22 3,412 The lateral condyle of the femoral bone, following an unsuc-
en, Mika Salmi, Jan cessful surgery for dissecting osteochondritis, using an auto-
Lindahl graft
Alessandri, Giulia 2022 7 0 Proximal tibia in varus deformity of both lower extrem-
ities
Distal Tibia: Condition after Tumor Resection (2012)
and Osteosynthesis of Allograft Fracture (2014) In 2015, the
Yang, Hongsheng 2022 32 44 patient underwent the removal of the metal fixers following
their tibia condition after tumor resection in 2012 and osteo-
synthesis for an allograft fracture in 2014
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All the articles reviewed provide radiological
findings and four present clinical outcomes after treatment.
The mean age of the patients was 25.4 years, and the mean
follow-up period was 17.2 months.

Cohort Studies

The remaining four articles presented the results of
using a specific technique without comparing to a control

Table 2 - Demographic data for cohort studies

group. All four articles presented clinical outcomes, and
four articles presented radiological findings.

Two articles described cases of tibia intervention,
and one article described the use of an operative technique
for the proximal humerus. Two articles provided data on
the various surgical locations. The demographic data for
this type of article are presented in Table 2.

Author Year of publication Type of Study Numb(?i"entzf pa- Age of patients ObS;er:iI:(;ion Coleman’s scale ball
Russo et al 2021 Retrospective study 4 60,5 37,3 87
Steele ].R. etal 2020 Retrospective cohort study 15 54 26,5 33
Wu, Z. G. et al 2015 Retrospective cohort study 14 21,7 27,5 60
Dong, Chao et al 2022 Retrospective cohort study 17 25+-19 26,5 75
W.V. Genechten et al 2022 Prospective cohort study 30 48+-13 12 106

The average number of patients was 16, the average
age of the patients was 52.3 years, and the average follow-
up period was 25.9 months. Coleman Methodologe Scale
average score is 72.2.

Outcomes

In two studies, researchers Yang, Hongsheng, and
others, as well as researchers Dong, Chao, and others,
used the MSTS scale to evaluate clinical outcomes [10,
11]. Authors Van Genechten, Wouter, and colleagues
evaluated clinical outcomes using several scales,
including the KOOS10 [12] The same scale was also used
by Eero Huotilainen, Mika Salmi, and Jan Lindahl, [13]
and other researchers used different criteria to evaluate
clinical outcomes, which we believe to differences in the
geographical location of the studies and the usual structure
of the research methodologies within their own academic
schools. Additionally, it was also important when choosing
a scale for clinical assessment within cohort studies that
some articles reported cases of surgical treatment for

Discussion

Based on the previous articles and numerous other
studies, bone allografts can be considered suitable and
universal materials for repairing defects in tubular bone.
According to Chen CJ and Brien EW [15], bone allografts have
fewer complications than other bone substitute materials
when used to fill large bone defects in orthopedic oncology,
including autotransplants. Furthermore, in experimental
studies, histological analyses have demonstrated that bone
allografts result in significantly faster bone healing than
hydroxyapatite grafts [16].

The use of allografts allows the preservation of
bone structure, promoting faster and more complete repair
of bone defects, making allografts suitable for use in adult
cyst treatment and pediatric orthopedic applications [17].

Thus, the clinical case of a 7-year-old girl suffering
from spondyloepiphyseal dysplasia with a complication
due to pronounced varus deformity of both lower
extremities described in the article by Giulia Alessandro,
Leonardo Frizziero, and others is a good example. The
primary method of surgical treatment, namely, tibial
hemiepiphysiodesis with tension band plates (TBPs),
showed its ineffectiveness was ineffective after two years of
follow-up. The authors performed an osteotomy of the tibia
with a customized allograph and individual instruments
printed on a 3D printer. X-ray results after surgery showed
significant but incomplete correction of the deformity.
Another disadvantage of this article is the lack of dynamic
data on the patients during further follow-up in dynamics.
Given the history of previously unsuccessful surgery, it

pathologies in both the upper and lower limbs, which
prevented the use of standardized scales such as the KOOS.

Almost all the authors in their articles used X-rays
for instrumental assessment of allograft survival. Also in
separate articles, namely, Alessandri, Julia, and others,
the measurement of instrumental indicators in the form
of angles of mind, aTFA, and FC-TC was used as part of
the assessment of the results of treatment of orthopedic
pathology [14]. Most of the authors while working on
oncological diseases of bones, assessed the restoration
of bone tissue within the operated limb and the presence
of generalized metastases. We do not consider CT and/or
MRI scans of the chest and abdominal cavity used for this
diagnosis when considering the assessment of treatment
outcomes due to the lack of informative data within the
scope of the area we studied. The assessment of the location
of the allograft and bone resorption in the operated area
using CT studies was carried out in four out of 10 articles.

is difficult to ensure a positive outcome of the chosen
treatment [14].

Also noteworthy is the description of the case by the
authors Pierluigi Di Felice Ardente, MD, Fernando Menor
Fusaro, MD, etc. Unlike the rest of the articles presented,
it describes the restoration of bone integrity after injury
and not after orthopedic or oncological disease. Thus, a
Hill-Sachs fracture in a 40-year-old patient was diagnosed
2 months after the injury using CT. To eliminate defects
in the articular surface of the humeral head, alloplastic
tactics using personal 3D-printed blade guides for both the
injured area of the recipient and the donor allograft were
chosen. The results of control observations after 1, 3, and
12 months showed excellent fusion of allograft and bone,
as well as the full range of movements of the shoulder
joint as a good clinical result. However, as the authors
themselves noted, this method has a limitation in the form
of the need for CT, which cannot be used in routine studies
of emergency traumatology. It also takes several days to
prepare, which predictably leads to worse results than
early surgical treatment [18].

In an article by John R. Steele, MD, Rishin ]. Kadakia,
MD, et al,, a comparison was made between the use of
allograft and a 3D-printed titanium sphere as a blocking
component in arthrodesis of the talus-tibial joint with
retrograde BIOS nail [19].

Special attention should be given to the description
of a virtual bank of three-dimensional (3D) models of
existing allografts created based on the orthopedics
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department of the Lanzhou General Hospital, Lanzhou
Military Region. Over the past four years, high-technology
operations using preselected virtual allografts based on
their volume, size, and structural features have helped to
save staff time and effort during preoperative planning
and reduce surgery time and intraoperative blood loss. The
authors describe these successes as necessary for a more

A pronounced limitation in the number of patients
is noted in the authors Russo. R, etc. The description of 4
cases, of which one patient had allograft rejection, cannot
be called indicative and sufficient for recommendation [20].

During our literature review revealed that the
included articles reported satisfactory graft survival rates
with a low incidence of postoperative complications.

comprehensive examination in a multicenter study.

Table 3 - Clinical and instrumental outcomes

Authors :ﬁ%ﬁicatioorf Clinicaslc(;ﬁlet:comes Clinical outcomes Instrumental methods Instrumental outcomes
Overall score of 22 points and
Di Felice Ardente, Disabilities of the | a labor subscale score of 12.5 Good final positioning of the allograft
P etal ’ 2020 Arm, Shoulder, | were obtained. A score of 92 X-ray, CT and its fixation with screws 1 year
’ and Hand scale, | points was obtained on the Con- after surgery
stant3 questionnaire
At 4 weeks postoperatively, she
had a ROM of 0°-125°, with mild
pain over the medial joint line. One-year postoperative radiograph
Okoroha, K. R. 2018 Knee ROM At 4 months, she progressed to Xora demonstrating excellent incorpora-
etal nonimpact, aerobic exercises y tion of the allograft into the medial
and then to low-impact aerobic femoral condyle
exercises at 6 months. Full ROM
after 12 months
Three months after surgery on the
X-ray, satisfactory standing of the
Significant reduction of pain graft structure and the engraftment
E. Huotilainen et al 2019 KOOS syndrome 6 months after sur- X-ray, MRT process of the allograft were noted.
gery Four months after surgery, MRI scans
revealed a lack of strong vasculariza-
tion of the allograft
)é;:}glanical axis(MQiE-: There is a good correction (MAD
tance: ATFA:  ana- from 100 to 39; a TFA from 45 to 3;
R . el FC-TS from 49 to 86) in the right tibia
Alessandri, Giulia 2022 B B ;%rnll:.al FCE'II‘bSIOfe;I]OIl-ﬁ and less in the left (MAD from 100 to
fer%or'al condyle—tik%iai 51; aTFA from 44 to 15; FC-TS from
shaft angle) 551072)
X-ray showed a small amount of cal-
lus formation at the fracture end of
44 months after the last opera- the allograft bone and fibula. While
tion found the patient to be inde- the fracture did not heal completely,
Musculoskeletal pendent in all activities of daily the intramedullary nail had closely
Y. Honesheng et al 2022 Tumor  Socie living, with normal weight-bear- Xeray, CT adhered to the surrounding bone. A
’ g g score ty ing and mobility. However, he Y, CT scan showed that the intramed-
did have limited movement of ullary nail system matched well with
the ankle joint and had difficulty the tibial bone marrow cavity, and
with squatting MTS score of 24 the biomaterials on the surface of the
intramedullary nail were well inte-
grated with the host bone
X-rays at a 1-year follow-up
didn’t show any resorption signs.
MEPS, DASH, and VAS were 90
R. Russo etal 2021 | MEPS, DASHand | (g4 140) 118" (0-25), and 1 (0- X-Ray, CT X-raysand CT scanat
VAS 3) points, respectivel 2-year follow-up showed partial pe-
p » Tesp y ripheric allograft resorption in all
cases, without screw prominence
The rate of total fused articula-
tions was significantly higher
in the 3D sphere group (92%)
than in the femoral head al- . .
o The rate of graft resorption was sig-
Steele, J. R 2020 R !F}‘?:?lfltl n%ggggfgi?c;?ﬁtsa;hig\}i?l)g. X-ray, CT nificantly higher in the femoral head
etal successful fusion of all 3 articula- ' allograft group (57.1%) than in the
tions was higher in the 3D sphere 3D sphere g
group (75%) than in the femoral
head allograft group (42.9%, p =
.22)
X-ray film on follow-up showed good
bone healing. There was no joint nar-
Wu, Z. G. 2015 Functional score tionrlz;ll]go?eagf%% ;Xirigeoifrlll;c_ X-ray rowing, subchondral bone collapse,
SELLP : limb-length discrepancy, or screw
loosening in any of the patients
D. Chao et al 2022 MSTS MSTS Score was 24 (range: R R
13-30)
The NRS pain score decreased -
. . : Beginning to advanced bone
Numeric rating | from  6.1#1.9 at baseline : .
scale (NRS) E to 29423 per year KOOS gﬁaft mcorp}c:ratlon was observed
knee injury and | outcome was 31.4+17.6 pre- tC'l‘r-ziaan:/l\}hisle af;el:lr Sousigzgmi?eg
W.V. Genechten 2022 osteoarthri- | operatively and increased to Xeray, CT were consolidated at one vear
etal tis outcome | 70.2+15.0 at one year after Y, on plain  radiographs. Five ¥ -
score  (KOOS), | operation (p<0.001) Baseline n-p 10grapns. p
A . tients had their implants removed
e UCLA activity | UCLA activity score was 5.7£2.3, ithin the fi 7 hst
score which increased to within ¢ eflr?tyela_r(_ -8 months+3.6)
7.6+2.2 at one year (p=0.002) or local irritation
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The main advantage of this systematic review lies
in the strict adherence to the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) protocol
and the use of precise inclusion and exclusion criteria. These
factors made our study more dependable, as we carefully
examined all the most recent scientific data on this topic.

Our systematic review has several limitations. First,
only specific studies (original articles published in English)
have been included in this review. This may have resulted
in our omission of other high-quality literature from
other languages. Additionally, due to the limited number
of articles addressing the specific topic of interest to our
research, we had to include articles from various formats
and compare clinical case descriptions and cohort studies
based on subgroup analyses.

Third, the duration of the observations varied in
different studies, which could lead to biased results.

This is because despite the high level of use of 3D
printing in orthopedic practices and the extensive global
experience with allografts, its combined use is only just
beginning to be developed. This not only determines the

Conclusion

Today, there is an increasing focus on comparing
3D printing with allotransplantation in orthopedic
applications. This review has demonstrated that in most
cases, the symbiosis between these techniques consists
of tailored guides for more precise excision of defects or
corrective osteotomies, using similar tailored guides to
produce allografts of the desired shape. This challenging but
promising step allows orthopedic surgeons to build upon
existing work and conduct multicenter research in this
area. Certainly, the integration of additive technologies with
bone allotransplantation has great potential for complex
orthopedic cases and can certainly be recommended for
widespread adoption in global practice.
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Tyitingeme
Opmonedusinblk Xupypausioa cyliekmi KaansiHa Keamipyee apHaAraH mamepuaadel mayoay Maceseci e3ekmi 60bin kaaa 6epedi

JiCoHEe MexHO102UsLNbIK dHcemicmikmepmeH kamap dambln Keaedl. By wiory opmonedusiHblH canblcmblpmansl mypoe xcaya acnekminepiiy
6ipiH, aman atimkaHoa cytiek mpaHcnaanmayuscoli 3d mexHo02uscbiMeH bipee K010aHydbl maadayra 6arblMmanFaH.

ddebuemmepdi i30ey Kazipai 3amanFbl 63ekmi Eyponasblk dcaHe AMepukaHOblk MeduyuHaablk depekmep 6a3anapsiH natidasaHa
omblpbin KHcypeizindi. bapavik i30ey Hamusiceaepi mia sxcane 2014-2024 xcolndap keseHi 6oliviHuwia cy3iadi. CodaH keliiH Kiam ce3dep 60libIHWA
10000-nHan acmam maKaaa 604061, a1 aabin macmaraHHaH Ketlin 10 makaaa Kaadbl.

Kozopmmuix 3epmmeynepdi manaday ywin 6i3 [lemozpagusiavik depekmepdi, KAUHUKAABIK HcaHE paduoa02usablk Homusiceaepoi
mazday ywin 9p6ip sepmmey ywin Coleman 9dicHamacvIHbIH MACWMAObIH JcaHe KecmeHi Kapaydbl K0A0aHJbIK,
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3epmmeydiy apmypai mypaepi 6040bl, COHbIH [WiHOe KAUHUKAAbIK dHcardalidsl 3epmmey, pempocnekmusmi Ko2copmmbl 3epmmey
JicaHEe Nepcnekmueasblk Ko2opmmsol 3epmmey. Kapacmulpblaran 6apavlk MaKkaaaniapoa peHmaeHo102Usl1blK Hamudiceaep JaHe emoeydeH
KelliHel mepm KAUHUKA/AbIK Homuoiceaep KeamipiazeH.

3epmmey Hamusicesepi maHOaAFaH macindiy aseyemin kepcemmi. [lezeHMmeH, Kasipei yakbimma muicmi makbipbin 60libiHwa, minmi
KAUHUKA/IbIK H#aFoatiaapobly cunammamanapbii Kocd aAFaHoa, CaablCmslpmMaasl mypde as #apusiAaHFaH jfcymbicmap 6ap.

IpuHe, addumuemi mexHos102us11apdbl cyliekmepdi as10mpaHcnaaHmayusaaymeH 6ipikmipy kypoesai opmonedusiavik xcaroaiiaapoa
y/1KeH a/1eyemke ue JicaHe OHbl a1eMOik masicipubede KeHiHeH eHai3y YWiH YCbIHYFa 601amblHbl paC.

Tytiin ce3dep: cyliek kucmacwl, 3D 6acein wirapy, cyliek akaywl, cyliek as1ozpagul, artoepagm, addumusmi mexHo102usl.

Hcnosib30BaHUE KOCTHBIX TPAHCIIJIAHTATOB B COY€TAHUHU C AAAUTUBHBIMU TEXHOJIOTUAMHU B
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A6cTpakT

Bonpoc evibopa mamepuaaa 0451 peKOHCMpPYKyuu KOCMHOU MKAHU 8 opmoneduyeckol Xupypauu ocmaemcsi aKkmya/abHbIM U
npodo/izcaem pasgueamsCsi 8 COOM8eMCMBUU C MeXHOA02U4eCKUMU docmudiceHusiMuU. Ljeab danHoz20 0630pa — npoaHaau3uposams 00uH
O0MmMHOCUMe/IbHO HO8bII acnekm opmoneduu, a UMeHHO KOMOUHUPOBAHHOE UCNO0.1b308AHUE KOCMHbIX MPAHCNAAHMamos ¢ 3D-mexHo02usimu.

Buis1 nposeden nouck umepamypbl € UCN0.1b308AHUEM COBPEMEHHbIX e8pONelicKUX U AMepUKaHCKUX 6a3 MeduyuHcKux 0aHHbIx. Bce
pe3y1bmambsl NOUCKA 6blAU 0M@PUALMPOBAHBI NO A3bIKY U nepuody ¢ 2014 no 2024 200. [lo karo4esbiM ¢108aM 6bl10 HalideHo 6osee 10 000
cmamet, u nocse muwamesbHoli 8bl60pKu ocmasocs 10 cmametl.

/Jlas aHaausa Ko2opmHbuIX UccaAe008aHull Mbl UCNO01b308a.1U WKaALy Memodoaozuu Koyamana u npocmomp mabauy 04s kaxcdozo
ucc1edo8aHusl C Yeablo aHaau3a demozpaguyieckux OaHHbIX, KAUHUYECKUX U paduo.102u4ecKux pe3y1bmamos.

Bulau npedcmasgsieHsl pasauvHble munsl ucc1edogaHull, 8 mom yucjae KAUHU4eckoe ucciedosaHue cay4vas, pempocneKmugHoe
Ko2o0pmHoe uccs1edo8axue U npocnekKmusHoe KoeopmHuoe uccsedogaxue. Bo ecex paccmompeHHblx cmambsix npedcmasieHsl paduo102uveckue
pe3ysbmambl, a 8 4emuvlpéX — KAUHUYECKUEe pe3y/ibmamaul Noce Ae4eHusl.

Pesynbmamul uccs1e008aHus NpooeMOHCMpUposalu NOMeHyuaa 8blopaHHo2o nodxoda. OdHako 8 Hacmosiuwee 8pemsl 0ny6.AUKO8AHO
O0MmMHOCUMeIbHO He60oIbWoe KoAu¥ecmao pabom no 3moi meme, 8KA0UAS1 0AHce ONUCAHUS KAUHUYECKUX CAY4aes.

Besycsno08Ho, uHmezpayust ad0umugHbIX mexHo102ull ¢ a110mpaHcnaaHmayuetl KoCmHoli mKaHu umeem 60/1bWotl nomeHyuaa 0as
C/I0JCHBIX 0pMoneduYecKux c/1y4aes U Moxcem 6bimb peKOMeHO08aHA 0151 WUPOKO20 NPUMEHEHUsl 8 MUPO8OLl NpaKmuke.

Karouesbie cnoea: kocmnuas kucma, 3D neuams, kocmHuliil deghekm, kKocmHuulii annozpagdm, asiozpagm, adoumugHvle MexHoA02UU.
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OnepaTUBHOeE JieYeHHE O0CI0KHEHHOT0 nepeioMa NO3BOHOYHHMKA HAa ¢poHe
AQHKWJIO3UPYWIEro CIOHAWIoOApTPUTA: KNMHUYeCcKMit clydail U3 NpaKTHKU
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Pe3ome

AHnkuso3zupyrowuill cnoHousi0apmpum s6/45emcst CepbO3HbIM XPOHUYECKUM B0CNANUMENbHbIM 3a60/1e8aAHUEM, Bbl3bl8AUUM
3Ha4YumMebHble U3MeHeHUsl 8 buoMeXaHuke NO36OHOYHUKA U yMeHbUleHue e20 conpomusasiemocmu. Ilamosozuveckull npoyecc skaouaem
8 cebsl oKOcmeHeHue C85130K, AHKU/03 NO38OHOYHbIX CYCMaAgos, pasgumue 0cmeonopo3a U nocaedyrouyio dedopmayuro N0360HOYHUKA.
OyeHusaemcs, Ymo 0OmMHOCUMeNbHbIU PUCK NePesoMO8 N03860OHOYHUKA NPU AHKU/A03UPYIOWeM CnoHOU0apmpume 8 mpu pasa ewlule, YeMm 8
cpednem no mupy. Okos0 14% nayueHmog ucnsimsl8aom nepesomvl Ha npomsidiceHuu ceoell JHu3Hu. B cayuasix, koeda medukameHmo3Has
mepanusi okasbleaemcst Hedocmamo4Ho 3gPexkmugHoll uau kozda depopmayuu 8bl3bleaom cyuwecmeeHHbvle PYHKYUOHAAbHbIE HAPYUIEHUS.
u yxyoweHue Kavyecmea ju3Hu, Modxcem nompebosambsCsl Xupypauveckoe smeulamenbcmeo. XpoHuveckoe socnasenue u gopmuposaHue
KOCMHbIX CNOHOU108 Medcdy NO38OHKAMU CHUMCAOM 2Uu6KOCMb NO380HOYHUKA, YMO 8 C80H0 04epedsb, N08bluidem pUCK nepes1oMos dadxce npu
MUHUMA/NbHBIX mpagmax. [lepesomMbl 4acmo okasvleaomcs: HecmabuabHbIMU U mpebyeiom Had1excawe2o aeyeHust 0151 npedomapaujeHust
nepeu4HbIX U BMOPUUHBIX HEBPO.102UYECKUX No8pescdeHUll, UHBAIUOHOCMU U npoz2peccupytoujeli depopmayuu n03860HOYHUKA.

B paccmampueaemom KAUHUYECKOM C/y4de Hecmabu/nbHOCMb NO380HOYHO-08U2AMENbHO20 CezMeHma npueead K HApyWeHUH
npogodoumMocmu CnuHHO20 M032a, YUMo nompe6osano MujamenbHoO20 U 060CHOBAHHO20 N0OX00d K 8bl60pY XUupypau4ecKoli makmuku.
AHKus03upyowull cnoHous10apmpum HOCUM 3Ha4umMe/ibHble KOPPeKMuUBbl 8 CMpykmypy u (hyHKYUH N0360HOYHUKA, 4M0 MOdicem npusecmu
K cepbe3HblM nocaedcmausm. Imo nodHepKusaem 8a’CHOCMb CBOEBPMEHHO20 XUPYP2U1ECK020 8MeWamebemaa U SKCMmpeHHOU NoMowju 01
npedomepawjeHust Msjceblx 0CA0HCHEHULL

Karouesvle caosa: aHKuﬂosupy}omuﬁ cnom)unoapmpum, nepesiom n0360HO4YHUKA, XUupyp2us N03860HOYHUKA.
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BBegeHue

AHKUJI03UpPYOLIUH CIOHAUJIOAPTPUT (AC)
- XPOHUYECKOE BOCIMAJIMTEJNbHOE 3abosieBaHHE
OCEBOTO CKeJIeTa, BbI3bIBalollee 60Jib, HCKPUBJIEHHE

NO3BOHOYHMKA W MpUBOAsALlEe K HHBAJUAHOCTH [1].
AC npeBpaiaeT TUOKUH MO3BOHOYHUK B KECTKUU
CTepXKeHb, HECIOCOOHBIH BbIJIEPKUBATb HOpPMaJIbHbIE
Harpysku. IloTepss MHUHepaJbHOM MJIOTHOCTH KOCTHOH
TKaHW HAyMHAeTCsl Ha pPaHHUX CTaAusAX 3a60JieBaHMUS,
YTO CBSI3aHO C BOCIAJIEHHEM U YBeJUYeHHOH pe3opbuuein

KOCTH, TOBBbIIIAsi PHUCK OCTEONOpo3a U IEepeoMOB
[2]. Kudoruueckas pgedopmanuss Mn03BOHOYHUKA
YBEJUYUBAET BEPOSITHOCTb CTPECCOBBIX MEPEJOMOB

[3]. [103BOHOYHHK, HAaNOMHHAOIMIUNA 06aMOYK, CKJIOHEH
NpUOOpeTaTb XapaKTEPUCTHUKH [JJIMHHBIX KOCTEH, YTO

JleJlaeT  TepejioMbl  NO3BOHOYHHMKA  HECTaOMJIbHBIMHU
[6]. MaguenTsl ¢ AC UMeIOT B TpU pas3a 6oJiee BBICOKUU
PUCK TpaBMaTUYECKHUX [EpPEJOMOB IO3BOHKOB IO

CpaBHEHUIO € 06Llel momyJsuyeil. 3To, B CBOIO O4Yepe/b,
YBEJUYMBAET PHUCK MOBPEXJEHUS CIMHHOIO MO3ra
Opy IepesoMax MO3BOHOYHMKA y mnauuMeHToB c AC.
PUCK HEBpOJIOTMYECKUX HapylleHWH BO3pacTaeT H3-3a
BBIBUXOB U KOCTHBIX aNIO3UIMH, BBI3bIBAIOLIUX CTEHO3
[4]. TlosToMy cBOeBpeMeHHOe IpOBeJiEHHE ONepaLuu
KpaliHe Ba)XKHO JJisl CHUMXKeHUsl 3Toro pucka [5]. [as
CTabUJIM3alUM HEeCTabUJIbHBIX I1epeJOMOB HPUMEHSIOT

OnuvcaHue KJIMHUYECKOTro cay4dasa

[Taruent B 14.02.1955r. 6bl1  JOoCTaBJIeH B
Hauuvonanbubelii HayyHbIM 1eHTp TpaBMaTOJIOTUH U
opTomeauu WM. akaj. batmenoBa H./I. c »xamob6amu Ha
60JIM ¥ OrpaHUYeHHe TOABIKHOCTH B TPYAHOM OTAese
MO3BOHOYHMKA, CHU)KEHHE CUJIbl B HIDKHHUX KOHEYHOCTSX
W HapylleHHWe (QYHKIUM Ta30BBIX OPraHoB. TpaBMy
nosyuun B pesyabrare /JTII, mouyBcTBOBas cuUJIbHBIE
60JIM B TPYAHOM OT/ieJle MO3BOHOYHHKA U OHEMEHHE HOT,
NalMeHT B BBIHYXJEHHOM IOJIOKeHHUHU. BbIpakeHHBIN
BepTeOpa/JbHBIM CHHAPOM B TPYZO-TIOSICHUYHOM OTZese
NMO3BOHOYHUKA M JedaHC MbIlI cnuHbl. Hapymenue
GYHKLIMM Ta30BBIX OPraHOB IO THUIY 3aJE€pPKKH MOYHU
U cTysna. B pamMkax K/JIMHHUYECKOTO 0O6CaefjoBaHUS U
JUArHOCTUKHU OBbLIM UCI0JIb30BAHbI PEHTreHOJOTHYeCcKas
BU3ya/IM3alUsl W HEBPOJIOTUYECKOE OLleHUBaHHe [JIs
OTpe/iesIeHNs YPOBHSA TPAaBMbI U COCTOSIHUA NanueHTa. Jlis
YCTaHOBJIEHHUS AWArHo3a aHKUJI03UPYIOILEro CIOHAUIUTA
(AC) Heo6xoauMMO HaJW4YMe KaK MHHUMYM OJHOTO

Ta6bauya 1 - Kaunuveckue wkaswl

CerMeHTapHylo (bI/IKCElLU/Il'O )44 BCIIOMOTaTeJIbHbIN
CrioHauJao4e3 C 3KCTpeHHOI>‘I Xupypmqecxoﬁ IIOMOIbIO
IIPpU HEBPOJIOTUIECKUX I,ELE(l)l/ll.[I/ITaX.

B HameMm KJIMHUYECKOM cJiyyae, HeCTabUJIbHOCTb
NMO03BOHOYHO-ABUraTeJIbHOTO  CerMeHTa TNpuBeJa K
HapyLIeHUI0 MPOBOJUMOCTH CHUHHOTO MO3Ta, UTO TpebyeT
060CHOBAaHHOTO  BBIOOpA TaKTHKU  XUPYPrUYECKOTO
JIe4yeHHUsl. Mbl  mpepsiaraeM — TpaHCIEJUKYISIPHYIO
dUKcanUIo MOBPEXAEHHOTO CerMeHTa C OHOBPEMEHHOH
JleKoMIIpeccred TMO03BOHOYHOTO KaHala Kak HauboJiee
NOAXOAAIMN MeToJ. BakHOHM Liesibl0 Takux onepanui
ABJIsIeTCsl pebajaHCUPOBKA CardTTaJbHOTO HpoduIs,
YTO TO3BOJIIET HOPMaJM30BaThb 3PUTEJNbHYI0 OCb U
3HAYUTEJbHO YIYYIIUTh KaYeCTBO XKU3HU NMaleHTOoB. Jis
JIOCTYDKEHUS 3THX LieJlel HCIOJIb3YI0TCS KOPPUTHPYIOLe
OCTEOTOMHHU, KOTOpPble, HECMOTPSI Ha BBICOKYIO 4aCTOTY
OCJIO)KHEHUH, [JIEMOHCTPUPYIOT XOPOLINE OT/AaJIeHHbIe
pe3yabraTthl 'y GosbHbIx ¢ AC. OcoGoe 3HaueHHe B
yCIeTHOM Jie4YeHUH nanueHToB ¢ AC UMeeT TUlaTeJbHOe
npezonepalnoHHOE JIaHUpoBaHue [7].

[les1b cOOOILIEeHUS: aHAU3 TAKTUKHU XUPYPTHUY€ECKOT0
JIedeHHsl IIPH OCJIOXKHEHHOM IepeJsioMe MMO3BOHOYHKKA Ha
¢done AC.

KJIUHAYECKOTO ¥ OZTHOTO PEeHTIeHOJIOTMY€eCKOr0 KPUTEpHs.
[larueHT mWpolles KOMIUIEKCHOe INpejonepardoHHOe
o6cesi0BaHMe, BKJIIOYABIIIEe OLIEHKY CTEeNeH! UX 60JIeBbIX
OLIyLIeHHWH MO IIKajJe BU3yaJbHOH aHAJIOTOBOM IIKaJIbI
(BAIL). 9Ty mapaMeTpbl MOMOTJIM ONpPEAEJTUTh UCXOAHOE
COCTOSIHME MAlMeHTOB ¥ HE0OXOAUMOCTb XUPYPrUIeCcKOro
BMelllaTe/JbCTBA. HeBposioruueckuii cTaTyc Gb1j OLleHeH [0
mkasie @paHkesiss, KOTOpasi NO3BOJISIET KJIACCUPHUIIUPOBATH
CTeleHb HapyIIeHWs JBUTATEJbHBIX W CEHCOPHBIX
GYHKUMHA ToCJie TOBpPEeXJeHHs CIMHHOro Mosra. /Jlis
60Jiee TOYHOT'O OTCJIEXKUBAHUS BOCCTAHOBJIEHUS QYHKIMHI
CIIMHHOTO MO3ra /10 U I0CJIe JIeYeHHUsT TaKKe MPUMeHsIach
kJaccuodukanus ASIA (*B cooTBeTCTBUH ¢ AMEPHUKAHCKON
acconmanued cnuHasbHOH TpaBMmbl) [10]. CorsacHo
cucTeMe OLeHOK AMepUKaHCKOH acCoiMaliy CIMHAIbHON
TpaBMbl (ASIA), GyHKIMA CHUHHOMO3rOBOTO HepBa ObliIa
OTHeceHa K kJaccy D o omepanuu u mocsie onepanuu K
kiaaccy E (Ta6auna 1).

OueHka 1o mKase Ouenka no mkasie BAIII OueHka 1o mkase OLeHKa 1o ImKasie
BAIIl 1o onepayuu rnocJie onepanuu ASIA f0 onepanuu ASIA nocie onepauuu
7 3 D E
[TayueHT COOTBETCTBOBAJ OoCHOBaHUSIM  Score). MeTosoM BbiGOpa Mbl ucnoJsib3oBaau ASDAS-CPB

MoAudUIUpPOBaHHBIM Hblo-HopKcKUM KpuTepueM s
nepuyHoro AC [9].

Jlna  onpepenenusa  aktuBHoctu  AC  npu
3KCTPEHHOM roCnUTaJM3alMd Mbl OMUPAJUCh Ha UHJEKC
BASDAI (Bath Ankylosing Spondylitis Disease Activity
Index) u ASDAS (Ankylosing Spondylitis Disease Activity

Ta6auya 2 - JlabopamopHble nokazameau

TaK KaK OH SBJISETCS MNPEeJINOYTHUTENbHBIM HHAEKCOM.
[ TmoATBepXKJeHUsl JAMAarHosa INpU  3IKCTPEHHOH
roCnUTaJIU3aIUU HUCIO0JIb30BaJIU: ASDAS-CPB=2,8,
[I0Ka3aTeJib BbICOKOM aKTHUBHOCTHU 3aboJieBaHus; ASDAS-
C02=2,4, nokasaTeJib BLICOKOM aKTUBHOCTH 3a60/1€BaHUS
AC (Ta6suua 2).

IokasaTesb

PesynbTrar f0 onepanun

C-peakTuBHBIH 6esnok (CPB)

165,9 Hmoab /1

CkopocTb ocesianus apuTporutos (COI)

33 MM/u
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Wnpgexc BASDAI ocHoBaH Ha CaMOCTOSITeJbHOM
3all0JIHEHUM OIPOCHMKA IMaLUeHTOM U OTpaxaeT ero
CyObeKTHBHbIe olgylleHue. [lanueHT OTBeTHJ Ha
NpUBEeJIeHHble B ONIPOCHUKE BOINPOCHI U pacyeT UHJAeKca
nokasas 24,6, YTO COOTBETCTBYEeT BbICOKOM aKTHMBHOCTH
AHKWJIO3UPYIOLLero ClOHAUI0apTPUTa.

[IpoBe/ileHbl PEHTIEHOJIOTHYECKOe 06Ciie/joBaHuE
N03BOHOYHHKA, KOMIIbIOTEpHAst TOMOrpad st U MarHUTHO-
pesoHaHCcHass ToMorpadus. Ha peHTreHorpamMMax B
JIByX CTaHJApPTHBIX INPOEKUUSX — CIOHAMUJIOrpaMMax
IPYAHOTO W MOSICHUYHOTO OTZEJOB I03BOHOYHHUKA —
BbISIBJIEHbl XapaKTepHble IpU3HAKW 103JHeH (asbl
pPa3sBUTHSl aHKWUJIO3UPYIOLIEr0 CHOHJAWJI0APTPUTA. ITH
MPU3HAKU BKJOYAT CUMITOMOKOMILJIEKC "6aMOYKOBOM

najaku', KOTOpbIH XapaKTepusyeTcs MNPOTIKEHHBIM
006bI3BECTBJIEHHEM TPOAOJIbHBIX CBSI30K I[03BOHOYHOTO
cTos16a, yMepeHHble MPOsIBJIEHUsI OCTEOIopo3a, a TaKke
AQHKHJIO3 MEXI03BOHKOBBIX CYCTaBOB M KpeCTI[0BO-
MO/IB3/I0IIHBIX CO4YJeHeHUH. Ha peHTreH usobpakeHUi
IPYAHOTO OT/JeJla MO3BOHOYHMKA MPOEKIUAX OTMeyaeTcs
runepkudos 74°. CykeHbl MeXIO3BOHKOBble CyCTaBHbIe
mead, HecrabuabHocTh Tea T10-T11 103BOHKOB,

HEpPOBHOCTb KOHTypa C ovyaraMu JAeCTPYKLHH HUKHEro
nositoca Tesia Th10 mo3BoHKa. YIIoTHeHUe U ocHUKALUSA
NPO/0JIbHBIX MEXXI03BOHKOBBIX CBAA30K 3a CYET OCHOBHOTO
3a60/1eBaHuUsA
(pucynoxk 1).

AQHKHJIO3UPYIOIHUH CIIOHAWJIOAPTPUT

B
il

PucyHok 1 - PenmeeHozpamma zpyoOHO-n0sICHUYHO20 0mde/na N0360HOYHUKA NPU NOCMYN/AeHUU 8 KAUHUKY

CoxpaHeHHe BBICOTBI MeXI103BOHKOBOTO
npoMexxytka Mexay Thll wu Thl2 npu MeHee
BbIPQKEHHOM OGBI3BECTBJIEHUU CBSI30K HAa 3TOM YpPOBHeE
TaKXe 3acly)KMBaeT BHHMMaHUs. B ocTajbHOH dacTu
N0O3BOHOYHMKA  HAOGJIOAAeTCs  CHMXKEHHe  BBICOThI
MEXII03BOHKOBBIX IIPOMEXYTKOB UM HepaBHOMepPHOe
06bI3BECTB/IEHUE MEKIT03BOHKOBBIX JIUCKOB.

[Ipu NepBUYHOU MarHUMTHO-Pe30HaHCHOHN
ToMmorpaduu (MPT) 6buIM  BBIABJIEHBI  CleAyoLIMe
TpaBMaTHYeCKHe H3MeHeHHsl B TpyJHOM OTJeJe

MO3BOHOYHUKA (PUCYHOK 2):

eCrionguaut Tea Th1l0 um Thll no3BoHKOB

nHUIbTpalnMell napaBepTe6pabHON KJIETYATKH.
e /IuHeHHbIE TepesIoMbl OCTUCTBIX OTPOCTKOB Th9

1 Th10 mMo3BOHKOB € yYaCTKaMH JIMTHYECKOH JIeCTPYKITUU
BOKPYT JIMHUM [TepeIOMOB.

e AuTtesucre3 Tesia Th10 mo3Bonka Ha 5,0 MM.

e OeHOMEH Th10

IIO3BOHKaMHM.

Bakyyma Mexay Th9 wu

¢ CTeHO3 N03BOHOYHOr0 KaHasa Ha ypoBHe Th10-
Th11.

e ['Mnepkudo3 rpyZAHOro oTje/1a N03BOHOYHHKA.

PucyHok 2 - MazHumHo-pe3oHaHcHas momozpagus 2pydHo-nosiICHU4HO20 omoe/1a N0380HOYHUKA 00 onepayuu

Y nauuveHTa BbIsBJEHAa BTOpPWUYHAs CHHHaJIbHAs
MUEJIONATHUs Ha YPOBHE KOHCKOIO XBOCTA, BbI3BaHHAs
KoMIpeccued cnuHHOro Mosra Ha ypoBHe Th10-Th11l.
KJIMHUYECKH 3TO MNpOSABISETCS CHHAPOMOM HIKHETO
BslJIOro naparnapesa. Kpome Toro, oTMe4aroTcsl HapyLeHHust
GYHKIMM TAa30BbIX OPTraHOB, Bblpakalolluecs: B 3aZlepKKe
MOYEUCIYCKaHHUs U CTyJIa.

Jna  noATBepXKJeHMsA  JAMarHo3a  TaK  Ke
HCII0JIb30BAJIN KPOCCUHCKYIO BEPCHIO MOJUPUIIMTPOBAHHbIX
Helo-Mopkckux kpurtepueB AC». HUcmosnb3oBaHMe 3THX
KpUTepHUeB MOMOraeT CTaHAApTU3UPOBAaTh JHATHOCTUKY

22

AC, o6ecnieynBasi TOYHOCTb U COIVIACOBAHHOCTD B OLIEHKE U
NOATBEPK/eHUH 3a60JieBaHUs. [JallMEHT COOTBETCTBOBAJ
OCHOBaHMAM  MoAudHUIUpoBaHHBIM  Hblo-Mopkckum
KpuTepueM Ajs nepsuyHoro AC [9].

CnefyeT OLEHUTb COCTOSIHME CepAlLd, I0o4YeK
W JIETKUX Yy TAalUeHTa, Y4YUTbIBasg crenuduyeckue
MaTOJIOTHYeCKHe OCOGEHHOCTH, TaKHWe KaK JIeroyHoe
pecTpUKTHBHOe 3abo/ieBaHMEe W XPOHWYECKUH mnpueM
IIPOTHBOBOCIIAJIUTE/bHBIX IPENapaToB, XapaKTepHbIe A1
nanueHToB ¢ AC. [Ipy npoBeJieHUU IpesonepalnoOHHOr0
o6celoBaHUSA € HCIOJIb30BaHMEM  KOMIIBIOTEPHOH
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ToMmorpaduu opraHoB rpygHoit kjaetku (KT OIK) u
yAbTpa3BykoBod ponmeporpaduu (Y3/II') BeH HMXKHUX
KOHEYHOCTell y malueHTa ObLI BBIsIBJIEH TpoM603
CypasIbHBbIX BeH 6e3 MPU3HAKOB peKaHaIu3alliy, a TaKxe
TPOoM0O03MGOJINUA CpefJHUX M MeJKUX BeTBed IpaBoi
JIETOYHOM apTepuU. AHTHMOXMPYProM 6bLI IOCTaBJeH
JMarHo3: TpoM603 Cypa/JbHbIX BeH O06eHX HWXHUX
KOHEYHOCTel U TpoM603M60I1S 0JIEBBIX, CE(rMEHTAapHbIX
M cybGcerMeHTAapHbIX  BeTBeH  NpaBod  JierouHoi

apTtepuu. Kpome Toro, y mnanueHTa AUarHOCTHUPOBAHBI
apTepuabHas

COMYTCTBYIOIIHNE 3a60/1eBaHUS:

TrUnepTeH3Us TpeTbel cTeneHU (PUCK 4) U cTeaToOrenaTHUT.

Bce npuMeHeHHble JUarHOCTUYeCKHUe KPUTEpUU
W MeTOAbl MCCIAe[l0OBaHUsI ChbITpajy KJOYEBYI DOJb B
BbIGOpe ONTHUMAJIbHON CTpaTeruy JedyeHus A NalueHTa.
[ obGecreyeHHsi  CTaGUJIBHOCTA  MO3BOHOYHMKA,
MHUHUMU3aLUU Jedopmanuit U yMeHbLIeHUs
XUPYpPrudecKkoy TpaBMbl Oblj1a BbIIOJHEHA CIOHAW/IIO/E3
Th9-Th12 mno3BOHKOB ¢ BHYTpeHHeH ¢uKcauued u
JekoMmipeccruBHasi saMUHIKTOMUsA Th10-Th11 nosBoHkOB
JUISl yCTpaHeHHe CTeHo3a.

PucyHok 3 - KomnblomepHast momozpagus 2py0HO-n0sICHUMHO20 omadesia no360HOYHUKA J0 onepayuu

C momompio KT (pucyHox 3) u MPT mnepen
omnepanuell 6bIM BbIGpaHbl CerMeHThI AJi GUKcaluud U
JlekoMnpeccuy. Bo Bpems 3azHel cTabuIM3aL My 3a10r0M
YCHEIHOW omnepalnyy sBJsETCA OAHOKpaTHas YCHellHas
UMIJIaHTAlUs TPaHCIEAUKYJIPHOrO BHHTA M TOYHOE
MO3UIIMOHUPOBaHUe TpaHCNeAUuKybl. [lof pyKoBOACTBOM
C-AyrH JIETKO TOYHO HAWTH CYCTaBHOM OTPOCTOK, yJJaIUTh
YacTb KOPbl KOCTH, BBISIBUTb IeJb MeXAYy MeJKUMH
CycTaBaMHU M OMNpeJeJIUTh MECTO KpelJIeHUs TIBO3Jsd

B COOTBETCTBUHM C IIONEpPEYHBbIM MOJIOKeHHeM. Takum
06pa3oM, MOXXKHO M306exaTb CJIernoro 3abuBaHUs I'Bo3Jel
Y TOBpEX/eHUs CIUHHOTO MO3ra, a TaKXe 006ecnevyuTb
JIOCTaTOYHOE KOJIMYECTBO ToueK ¢UuKcauuu. 3aaHss
cTabuu3anus sBJsieTcs] HauboJiee YacTo HCI0Jb3yeMbIM

PuCyHOK4 - PeHmzeHozpaMMﬂ ZpdeO-HO}?CHH‘lHOZO omade/1a N0380HOYHUKA NOC.1e onepayuu

CpaBHeHMe MoOKasaTesJed [0 U IOcjae onepanuu
[I0Ka3aJl0  3HA4YUTeJbHOe  yJydlleHWe  COCTOSIHUA
NalnyeHTa, yKe B OJIMKallIMe Jachkl OTMedasics perpecc
HEBPOJIOTUYECKON CHMITOMAaTHKH. YpPOBEHb 60JIEBBIX
OLYIeHUM 3HAYMTEJbHO CHU3WJICHA, YTO NOJLTBEPAUIOCH
pesysabraTamu mo Imkase BAIIl Ha 1-2 u 5-7 cyTkKu.
[launeHT BbINHCAaH Ha 14-e CyTKM IOC/Ie Olepaluyd B
YZIOBJIETBOPUTETBHOM COCTOSIHUH I10J] HAGJII0/JeHUEM.

Yepes 6 MecAueB INpoOBeJleH KOHTPOJIbHBIN
npueM ¢ MPT ucciegoBanueM, MoJIHOe BOCCTaHOBJIEHHE
JIMKBOPHBIX IPOCTPAHCTB, IPaBUJbHOE aHAaTOMHUYeCKoe
B3aMMOOTHOLIEHHMe B  00JIacTH  IlepejioMa.  IJTOT
KOMILJIEKCHBIA NOAX0J B J00aBOK K JiedeHHI0 Kudo3a
y ManueHToOB C AHKUWJIO3UPYOILHUM CIIOHAWJINTOM
AEMOHCTpHpYET 3HAYUTEJbHBIN IMOTeHIL MaJl B IOBbIIIEHUH
YPOBHA XU3HWU U CHUXEHUU ﬂHCKOMCl)OpTa, BBI3BAHHOTI'O

U 90OPEeKTUBHBIM  MeTOJOM JieYeHUs] MepeoMOB
MM03BOHOYHHUKA Yy nanreHToB ¢ AC.
60J1e3HbI0.

Jlis  OUEeHKH  pe3yJbTAaTOB  XUPYPTHYECKOTO

BMelllaTeJbCTBA Mbl HAaGJII0/ja/IM 32 MAllUEHTOM B TeYeHHe
12 MecsieB, TPOBO/Is BCE HEOOXOAUMbIE TUATHOCTUYECKHUE
npoBepku. Takke GBI HCIIO/Ib30BaH QYHKIMOHAJIBHBIN
nHpaekc BASFI fnsa monuTopuHra ¢pusnudecko GyHKIUN y
MalHeHTOB C AHKUJIO3UPYIOIKM crioHAUANTOM (AC).

Ha 14 ™ecsy nocie onepanuu 6blaa NpoBeJeHa
KOMIIbIOTEpHas TOoMorpadus TPyAHOTO oTjena
M03BOHOYHHKA. 3akJoueHue: COCTOsIHUE nocje
OTepaTHBHOrO JleueHUs 3ajHero cnoHaunozesa, TIIP Ha
ypoBHe Th9-Th12, pekommnpeccuBHasi JIaMHUHIKTOMHUS,
COCTOSIHME MeTa/IIOKOHCTPYKLUHU YAOBJIETBOPUTENbHOE.
Bo ¢poHTa/lbHON NJIOCKOCTH OCh IO3BOHOYHMKA He
oTk/IOHeHa. OTMeuaeTcsi 0ObI3BeCTBJIEHHE MPOJOJIbHBIX
CBSI30K, MEXKIIO3BOHKOBBIX CYCTABOB, ;UCKOB, ME3KOCTUCTBIX
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CycTaBoB, ¢ (GOpPMHUPOBAaHHEM MPOTSKEHHOTO AHKHUJIO3a.
[TpocBeT M03BOHOYHOTO KaHaJla He CY>KeH, IPOC/IeXUBAETCS

Ha npoTshkeHUU (PucyHok 5).

PucyHok 5 - KomnslomepHast momozpagusi epydHozo omadesaa Ha 14 mecay nocae onepayuu

@DyHKIMOHa/NbHBIM CTaTyCc MNanueHTa mocjae 14
MecsilleB C MOMEHTAa ONepalud OLEHUJIH C IMOMOILbIO
uHzaexkca BASFI coctosmuii u3 10 BompocoB. UHAekc

IIOKa3saJj IIOKa3aTeJlb S4, qToO (byHK].[HOHaIIbeIX
HapylweHuid  Hety. [lokasaTenu  QyHKIMOHa/JIbHOIO
06cyxaeHue
B Halmem Huccjieg0BaHUHU MbI OLL€HUJIN

KJIMHUYECKHE XapaKTEePUCTUKHU U UCXOA bl XUPYPTUIECKOTO
BMEIIAaTeJbCTBA Y MAlMEHTOB C aHKUJIO3UPYOLIUM
cnoHguautoM  (AC), CcTpajamwIIMX  OCJI0XKHEHHBIMH
nepesioMaMu MO3BOHOYHHKA. Ocob6oe BHHUMaHHE OBLIO
ylleJIeHO BbIGOPY TaKTUKU JiedeHHs, B YaCTHOCTH,
TPaHCOEJUKYJASIPHOH  (UKCALMHM U JAEKOMIIPEeCCUH
M03BOHOYHOTO KaHaJia. Hamu pe3yibTaThl IEMOHCTPUPYIOT
3HAYUTEJIbHOE YJIy4IleHHe COCTOSIHUs MallMeHTOB IOCJe
XUPYPrAYeCKOro BMeELIATEJIbCTBA, 4YTO MOJYEepKHUBAET
3dPeKTUBHOCTD BbIOpaHHOH TaKTHUKU Jle4eHusl.
3HauMUTe/bHOE CHIDKEHHe YPOBHSI 60JIeBbIX OLIyIIEeHHUH,
yaydiieHue QyHKIMOHATbHBIX IOKa3aTeJeld U MOBbILIEHUE
KauyecTBa >KU3HU CBHUJIETEJBbCTBYIOT O TOM, YTO JaHHBIN
Mo/X0/, 00ecrnevyrBaeT CTAOUJIbHOCTb M HOPMaJIM3AIHI0
0CEBOT0 CKeJsIeTa, YTO 0COOEHHO Ba)KHO AJs1 MALMEeHTOB C
AC.

Hamu  pesynbTaThl  COMJIACylOTC € paHee
ONyOJMKOBAaHHBIMU HCCJE€JOBAaHUSIMH, KOTOpPble TakKxe
YKa3bIBalOT Ha BAXKHOCTb XUPYPrUueCcKOoro BMelllaTeJIbCTBa
npu Tsokesblx popmax AC. Hanpumep, pa6orta «CTpaTeruu
XUPYPrUYecKOro JieYeHUs NepesioMOB IPyAONOSICHUYHOTO
OT/ieJ1a I03BOHOYHUKA IPU aHKHUJI03UPYIOILeM CIIOHUIUTE
(2019)» nmpoaeMoHCTpUpPOBaJIa, YTO TPaHCHEJUKYJAspHast
duKcanus 3HaYUTENbHO YIy4IlaeT UCXO/bl ¥ NAlUeHTOB C
TsKeJIbIMU AedopMaLUsiMU O3BOHOYHHKKA Ha ¢poHe AC [8].

BbiBOAbI

[loBpexxieHWe TO3BOHOYHHMKA Ha ¢oHe AC
C HapyuleHHeM TPOBOAMUMOCTH CIMHHOTO  MO3TQ,
1[eJIeCOOOPA3HO  NPUMEHATb  AKTHUBHYI  JIeueGHYIO
TAaKTHKYy, BKJIIOYAIOIIYI JeKOMIPECCUI0  CIIMHHOIO

MO3ra, BOCCTAHOBJIEHHE AHATOMHUYECKOU nogaT/INBOCTHU
MOBPENKAEHHOTO CerMeHTa IMO3BOHOYHHKaA )4 ero
KOppeKIuu U c])m(caumo, YTO CHHUXAET PUCK OCJIOXKHEHUH
)4 CHOCO6CTByeT paHHeﬁ MO6I/IJ'II/133LU/II/I NnafgyeHTa.

KoHQ/IUKT uHTepecoB. ABTOpPbI 3asBJAAT 00
OTCYTCTBUHU KOHQIUKTA HHTEPECOB.

JlutepaTtypa

1. Braun, ], Sieper, J. (2007). Ankylosing spondylitis. The Lancet, 369(9570), 1379-1390.
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COCTOAHUA CBUAETEJIbCTBYET O 6oJIbIIEeN NMOABUXHOCTHU U
CIIOCOOGHOCTH BBINOJIHATh €XXeIHEeBHbIe 3a/1a4Hu.

OT mnauMeHTa 6BLJIO MOJy4YEHO MNHUCbMEHHOE
MHGOPMHUpOBaHHOE corjiacue nanueHTa Ha
pacrpocTpaHeHHe ero MeJUIMHCKONH HHPOPMALIUH.

Hamu gaHHble noATBEPKJAIOT 3TH BbIBO/bI, 10Ka3bIBas,
4YTO AaxKe Yy NAMEeHTOB C BBICOKMM YPOBHEM aKTHBHOCTH
3a60J1eBaHUsA (ASDAS-C03>2,4) XUpPypryuvdecKoe
BMEIIATE/JIbCTBO MOXET IPHUBECTH K 3HAYUTEJIbHBIM
yAy4LIEeHUAM.

OZHMM U3 BO3MOXHBIX OOBACHEHWH HaIlIUX
pe3y/sIbTaTOB SIBJSETC TO, 4YTO TpaHCHeAUKYJsIpHas
duKcanuss W JAeKOMIOpeccdsi [03BOHOYHOTO KaHasa
06ecrneuyuBamT HeO06X0IUMYI0 CTabUJIbHOCTh
[MO3BOHOYHOI'0 CT0J16a,9T0 0COOEHHO BaXKHO 1/ [TAljHeHTOB
¢ AC, y KOTOpBIX HapyllleHa HOpMaJibHasg CTPYKTypa U
YyHKIMY MO3BOHOYHMKA. YCIELIHOE CHXKEHHE 00JIeBbIX
OILYLIEHUH U yaydllleHHe QYHKIMOHAIbHBIX MOKa3aTe el
MOTYT OBbIThb CBSI3aHbl C YMEHbIIEHHEM [laBJeHUs Ha
HepBHbIE CTPYKTYPbl U BOCCTAHOBJIEHHEM aHATOMHUYECKOU
1eJIOCTHOCTHY IT03BOHOYHHMKA.

Hamun pe3ysibTaTbl UMEKT BaXXHO€ IPaKTU4YeCKoe
3Ha4eHHe OJid KJIWHHUIOKUCTOB, 3aHMMAIOUIUXCA JIeHEeHHEeM
NnafgueHToB C AC W 0C/J0KHEHHBIMU nepejoMamMu
IO3BOHOYHHKa. Hcnosnb3oBaHue TpaHCHeAHKyJ]ﬂpHOﬁ
¢chau1414 U JeKoMIpeCcCMUM IO03BOHOYHOI'O KaHaJa
MOXeT CIoCOo6CTBOBATh 3HAYUTEJIbHOMY  yJIy4lI€HUIO
COCTOAHUA MaLUEeHTOB, CHHUXEHUIO YPOBHA 601 U
IMOBBIIIEHWIO Ka4eCTBa XXHWU3HHU, YTO JeJaeT ,CLaHHbIﬁ MeTo/[
NepCrneKTHUBHbIM U PEKOMeHAYyeMbIM [JiFd HUCIO0JIb30BaHUA
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Tyhinaeme

AHKU/1030b1 cnOHOU/I0apPMPUM - OMbIPMKA GUOMEXAHUKACLIHBIH e/1eyi 632epicmepin mydbipbin, OHbIH me3imdiniein memeHdememiH
Kypdesi co3blimasnsl KabblHy aypybl 606N mabsliadsl. [lamoaozusiavlk yoepic 6atinamoaposit cyliekmeHyiMeH, OMblpmKa 6YbIHOapbIHbIH
AHKU/103bLMEH, 0cmeonopo30dblH 0amyblMeH JHcaHe OMbIPMKAHbIH KelliHel dedpopmayusicbimeH 6atinaHbicmel. AHKU/1030bl cnoHOU10apmpum
Ke3iHOe OMbIpMKA CbIHY/APbIHLIY CAAbICMbIPMAAbLL Kayni a1emdezi opmawla KepcemkiwmeH ywl ece ioOFapul Oen 6aranaHadbl.
Iayuenmmepdiy wamamen 14%-vl omip 60lbl coiHyaapra man 601advl. MeduyuHaablk mepanus scemkinikmi muimoi 6oamaraH sxcardatioa
Hemece deopmayusiaap eaeyni GyHKYUOHAADbIK OY3bLAYAAP MEH OMIP CYpY CanacbiHblH HAWAPAAYbIHA 9Ke2eHde, XUPYp2usiiblK apaaacy
Kasicem 60.1ybl MyMKiH. OMblpmKaaap apacvlHOArsl cyliek CNOHOUN0apbiHbIH MYy3IiAyi JcaHe CO3blAMAbl KAObIHY OMbIPMKAHBIH UKeMOiaieiH
memeHdemedi, 6y/1 3 ke3e2iH0e minmi eH a3 jcapakammapda 0a cbiHy KayniH apmmulpadsl. ColHyap kebiHece mypakcol3 60/1bin Kesedi dcaHe
bacmankbl He8po102USIbIK 3aKbIMOAHYAapObl, My2edeKmiKkmiy JdcaHe OMblpMKaHblY npoepeccusmi depopmayusicolHbl aaA0bIH aay YWiH
muicmi emdeydi Kasxcem emeoi.

Kapacmuipblibin omblpFraH KAUHUKAAbLK Haroaiioa, oMblpmKa - KO3FAbIC ceeMeHMIHIY mypakcbl30blFbl HYAblH emKis2iwmiziniy
Oy3bl1yblHA 9Kendl, 6Y/1 XUpypa2usiiblK MAKMUKAHbl Maoayra MyKusim dicaHe HezizdeszeH Ke3kapacmul masaan emmi. AHKU1030bl
CNOHOU/I0apMPUM OMbIPMKAHbIH KYPbLAbIMbL MeH YHKYUSICbIHA eneyal e32epicmep eHzizedi, 6y ayblp 3apdanmapra akeayl MyMKiH. Bya
ayslp ackblHynapobly a/10bIH a1y YUiH yakmolabl Xupypausiiblk apanacyobly HaHe WYFbll KOMeK Kepcemyoin MaKbl30bLAbIFbIH epeKule aman
Kepcemeoi.

TytiiH ce3dep: aHKU1030bl CNOHOUI0APMPUM, OMBIPMKA CbIHYbL, OMbIDMKQA XUPYP2USICHL.
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Abstract

Ankylosing spondylitis is a serious chronic inflammatory disease that causes significant changes in the biomechanics of the spine and
reduced its resistance. The pathological process involves the ossification of ligaments, ankylosis of spinal joints, the development of osteoporosis,
and subsequent deformation of the spine. It is estimated that the relative risk of spinal fractures in ankylosing spondylitis is three times higher
than the global average. About 14% of patients experience fractures during their lifetime. In cases where medical therapy proves insufficient
or when deformities cause significant functional impairments and a decrease in quality of life, surgical intervention may be necessary. Chronic
inflammation and the formation of bony spurs between vertebrae reduce the flexibility of the spine, which in turn increases the risk of fractures
even with minimal trauma. Fractures are often unstable and require proper treatment to prevent primary and secondary neurological damage,
disability and progressive spinal deformity.

In the clinical case under consideration, instability of the spinal motion segment led to impaired spinal cord conductivity, necessitating
a careful and well-reasoned approach to the selection of surgical tactics. Ankylosing spondylitis significantly alters the structure and function
of the spine, which can lead to serious consequences. This underscores the importance of timely surgical intervention and emergency care to
prevent severe complications.

Keywords: ankylosing spondylitis, spinal fracture, spinal surgery.
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MaTeMaTHnuyeckKkoe MOJAE€/IMPOBAHHUE U AHAJIN3 Hal'[pH)KEHPIﬁ IJIACTUHBI AJIA
0CTeoCHHTEe3a K/IIYHUI bl
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Pe3ome

Ilepesnombl KAOUUYbL S64510MCs1 0OHOU U3 pacnpocmpaHeHHbIX mpasm eepxHell KOHe4HHOCcmu, 0CO6eHHO cpedu auY, 8edyujux
akmugHblll 06pa3 sHcusHu. TpaduyuoHHble Memoodbl JieYeHUs: BKAUAM KOHCEPBAMUBHYH) Mepanuio U Xupypauyeckue eMeuamesnscmad,
cpedu KOmopblx 0CmeocuHme3 nAacmuHamu s6asemcst Haubosee sgPekmusHbiM 04151 CA0XHCHBIX nepesomos. OdHako cmaHoapmHble
njacmuHul He gce2da coomeemcmayom CA0XCHOU aHAmoMu4eckol popme KAWHUYLL, YMO ygeauyusaem puck oCA0XHCHEeHUl, MAKux Kak
dedpopmayus umnaawmama u HapyweHue gdukcayuu. B ces3u ¢ smum akmyaavHol 3adavell sieasi.emcs pa3pabomka U onmumMusayus
aHamoMuyecku adanmupo8aHHOl NAACMUHbL, CNOCOOHOU MUHUMU3UPOBAMb OCA0JCHEHUs U obecneyums cmabuabHyro dukcayuro. Leav
uccsedosaHus: npogedeHue MamemMamu4ecko2o MooeAUpo8aHuUsi NAACMUHbl 0mev4ecmeeHHol pa3pabomku 015 0CMeocuHme3sa nepesomos
KARYUYBL.

Memodbl. B uccaedoganuu ucnoav308ancsi mMemood KoHeuHwlX 31emeHmos (MK3J) 0as 6uomexanu4ecko2o0 aHaAu3d cucmembl
«naacmuHa-kaw4duya». TeepdomenvHvle mModeau naacmuHsl U Kawduyst cozdasanucs 6 Autodesk Inventor PRO u npeobpasosvigéanuct 6
KOHeYHo-31eMeHmHble Modeau 6 cpede APM FEM (KOMIIAC-3D). [IpusoxceHHble HA2py3KU 8KAI0YAAU U32Ubaroujue, cacumaiowue U Kpymsauue
MOMeHMbl, uMumupylowue peaabHvle MexaHuyeckue gozdelicmaus. AHa1u3 nposoduacs 04151 OYeHKU HanpsijceHull, cmeweHull u 3anaca
npoyHoCMu KOHCMPYKYUU 8 Pa3AUYHbIX YCA0BUSIX.

Pesynbmamut. ModesaupogaHue nokaszaszo, 4ymo OnmMuMU3Upo8aHHAsl NJAAacmuHa obecneyusaem pasHOMepHoe pacnhpedeseHue
HanpsijceHUll U CHUXdcaem puck J1I0Ka/abHuIX nepezpy30K 8 06.1acmu 8UHM08020 KpenJaeHUs1 U nepes1oMa. SHa4eHUsl HanpsijiceHull 8 KOHCMpPYKYuu
He npeebvlwaau nhpedesda NpoYHOCMU MUMAHOB8020 CN/ABA, d CMeweHUsl Haxoduaucs @ donycmumbix npedeaax. Koagpgduyuenm zanaca
npoyHoCMu NPoOEeMOHCMPUPOBA 8bICOKYH0 HAOEHCHOCMb KOHCMPYKYUU daxce NpU MaKCUMAAbHbIX Ha2py3Kax. AHAU3 makice nokasas, 4mo
naacmuHa donyckaem MUHUMa/bHble uduoso2uveckue d8uxiceHuUsl, 4mo cnocobcmayem 6os1ee 6bicmpotl peabuaumayuu NayueHmos.

Bb1600bL. OnmumusuposaHHaﬂ KOHCMpPYKYyUs n/aacmuHbsl da151 ocmeocunmesa K/H04Uybl deMUHcmpupyem B8bICOKYH0 MeXaHU4YecKyr
cmabu/sbHOCMb U CNOCO6HOCMb ebldepwcueamb 3Ha4umeJsibHble Hazpy3Ku 6e3 pucka paspyueHus. HpeaﬂOJICeHHCIﬂ naacmuHa moxcem 6bimbo
peKomeHdosaHa 0151 KAUHU4eCK020 npumeHeHus 6./1(1200(1[7}1 HadexcHoll ¢UKCHL{UU, CHUJMCeHUI pucka 0CA0MCHEHUT U COKpaweHurw CcpoKoe
pea6uﬂumal4uu nayueHmos.
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BBeaeHue
nepeJ'IOMbI KJIFOY UL bI ABJIAKOTCA OJHUMH
U3 Haubojiee PpACIpPOCTPAaHEHHBIX TpPaBM BepxHeH

KOHEYHOCTH, cocTaBsisAsa oT 3% 40 10% Bcex moBpexaeHUn
KocTeH mJiedeBoro nosica [1,2]. Takve TpaBMbl BOSHUKAIOT
BCJIEICTBHE PA3JIMYHBIX MEXaHW3MOB, BKJIIOYasl MpPsIMble
yapbl, NaZileHHs Ha IUIeY0 WM BBITAHYTYIO PYKY,
JIOPO’KHO-TPAHCIIOPTHBIE TMPOUCIIECTBUS W CIOPTUBHbIE
WHIUJIEHThl. BhicOKash yacToTa MmoJOOGHBIX MOBpPEXAeHUN
0COOGEHHO aKTyasJbHa Cpefd JHI, BeAyIUX aKTUBHBIN
0o6pa3 KHU3HU. Y MYXYUH 3TH TPaBMbl BCTpPEYAIOTCH
yale, 0CO6eHHO B MOJIOJIOM BO3pPacTe, YTO OGYCJIOBJIEHO
60JibllIeli BOBJIEYEHHOCTbIO B IIOTEHIMAJbHO OIAaCHbIe
BU/IbI lesITebHOCTH [3-5].

Kirounna  sBiseTc  BaXXHBIM ~ KOMIIOHEHTOM
IJIe4eBOTO I0sica, 06ecrneyrBasi CBSI3b MeX/Y TY/JIO0BUILEM
M BepxHeHM KOHEYHOCTbI0. B OGOJIBLIMHCTBe Cc/y4aeB
nepesioMbl JIOKQJU3YIOTCI B cpefHed TpeTH Auadusa,
KOoTopasl HauboJsiee ys3BUMa M3-3a CBOMX aHATOMHYECKHUX
W OHOMexaHMYeCKMX ocobeHHocTed. Bosnee 75%
nepejoMOB 3aTparuBalOT HMMEHHO 3Ty 006J1acTh, 4TO
CBA3aHO C ee TOHKOH CTPYKTYpOH M IOBEPXHOCTHBIM
pacrnosio)keHreM. Takue mepesoMbl 4acTO TNPUBOAAT K
OCJIO)KHEHMSIM, BKJIIOYasi YKOpOYeHHe KOCTH, HecpalleHre
W 3HauuTeJbHble  QYHKIHOHA/JbHble  HapylIeHUs
[JIE4eBOTO CYCTaBa, YTO CYIeCTBEHHO CHIKAeT KayeCcTBO
’)KU3HU NanueHToB [2,6]. KoHcepBaTHUBHbIe MeTO/bI
JledyeHHs, TaKUe KaK HMMOOW/IN3alus, IPUMEHSIOTCS IPH
ONpe/ieJIeHHBIX THUIMAax IepPeJOMOB KJIIOYHIbI, HO 4YacTo

COMMPOBOXKAAKTCA AJIUTEJbHBIM BOCCTAaHOBUTEJIbHBIM
nepuoaom u NOBBIIIE€HHBIM pUucCKoM OCJIO’)KHEHUH.
HeCMOTpH Ha BO3MOXXHOCTb CpalgeHusA KOCTHBIX

dparMeHTOB MpH KOHCEPBATHUBHOW Tepanuu, HepeaKo
BO3HUKAIOT NpPO6JEMbl, TakKhe KakK HecpalleHHe,
nedopmalys ¥ MOBTOPHOE MOBPEXAEHHWE KOCTU. ITO, B
CBOO o4yepenb, MPUBOAUT K HeO6XOAl/IMOCTl/I MMOBTOPHBIX
XUPYPrUYeCKUX BMellaTeJbCTB U YAJUHEHUIO Iepuoja
HeTpyaocnoco6HocTH [7-10].

B nocsiesjHue To/bI BCe GoJlbliee pacnpoCTpaHEHHE
NOJIY4al0T XUPYPrUYECKUE METO/bl JIeYeHHUs NePeoMOB
KJIFOYHIIbI, B YACTHOCTH OCTEOCHHTE3 C HCIOJIb30BaHHEM
miacTUH. JlaHHBIA TOAXOJ IMO3BOJISIET JOCTUYb OoJiee
OBICTPOM M TOYHOW pemo3UlUK OTIOMKOB, COKpalias
BpeMsl peabUIuTalMd U MUHUMU3UPYS PUCK OCTI0KHEHUH,
TaKHX KaK HecpallleHre U QYHKIMOHAIbHbIe OTPaHUYeHUS.
JdTa MeTOAMKa OCOGEHHO aKTyasbHa [JIsl JIML, aKTHUBHO
BOBJIEYEHHbIX B INPOQPECCHOHAJIbHYI0 M CIHOPTHUBHYIO
JIeTENIbHOCTD, IIOCKOJIbKY T103BOJISIET GbICTPEE BEPHYTHCS
K IMOJIHOLEHHOM KU3HU U paboTe [11].

OcTeocuHTe3 MJaCTUHAMHU SIBJISIETCS OJHHUM H3
HauboJiee 3Cl)(1)EKTI/IBHle MeTOoAO0B JiedeHHs CMeElLleHHBbIX
MaTepua/ibl U METOAbI

J1 4UC/IEHHOr0 aHa/IM3a HCIOJIb30BaJICA MEeTO/
KOHe4yHbIX 23yieMeHTOB (MK3J), KOTOpBIi MO3BOJAET
M3y4aThb CJI0’KHbIe MHOTOKOMIIOHEHTHbIE cucTeMbl [15,16].

IepesIoMOB KJIIOUMILBI, 06ecreyrBasi BbICOKYIO KECTKOCTh
bUKcanMM Y POTALMOHHYI CTAbHUJIBHOCTH KOCTHBIX
¢parmenToB. OfHaKo, HeCcMOTpsT Ha NpeUMyllecTBa
JIAaHHOTO METO/a, CYLIeCTBYIOT OTPAaHHYEHMUs], CBSI3aHHbIE
C TeXHUYEeCKUMH U OHOMeXaHWYeCKUMH acneKTaMu
HCI0JIb30BaHUS MeTANJINIECKUX IIacTuH [12].

AHaToMHueckas dopma KJIOYHU LI,
XapaKTepusymomasics S-o0pasHbIM H3rub0OM, TpebyeT
WHAWBUYAJIBHOTO noa6opa U INOAIOHKH IIJIACTHUH, 4YTO
MOXET INPHUBECTH K CHUXXEHHWI0 UX ITPOYHOCTHU BCJIeACTBHE
MHOTOKPATHOI'0 CrU6aHUs BO BpeMs onepanuu [13].

HUcnosnb3oBaHMe CTAaHAAPTHBIX IJIACTUH He BCerja
YUHUTBIBAE€T CJIOKHble AHATOMMYECKHE OCOGEHHOCTH
KJIIOYMIBI, YTO MOMKET BbI3bIBATb OCJOXXHEHUS, TaKHe
KaK JIOKaJbHOEe HalpshDKeHHe B 00J1aCTH IepeJsioMa,
paspyuienue u gebopMauus IJIACTUHBL. JTO OCOGEHHO
KacaeTcsi pacHoJIOKeHUs OTBEPCTUH JJisi  BHUHTOB,
KOTOpble TNpPH HENPaBUJIbHOM pa3MeLleHHUH MOTyT
CHWXKaTh CTAaOWJbHOCTb (QUKCALMU W TMOBBIIATH PHUCK
MexXaHU4YeCKOro nNoBpexaeHus [14].

AKTyanbHOCTb Pa3pabOTKU HOBBIX, aHATOMHUYECKH
aJlaNTUPOBAHHBIX JIACTHUH 06YC/I0BJIEHA HEOOX0JUMOCTbIO
MHUHUMH3ALUY PHUCKOB XHUPYPrUYeCKUX OCJIO0KHEHUH U
YJIy4LIeHUs] pe3yJIbTaTOB JedeHus. [[pyMeHeHNe IIaCTHH,
TOYHO NMOBTOPSIOIMX GOPMy KOCTH U 06eCneyuBaOINX
HaZIe)KHY0 (QUKCALlMIo, MOXET 3HAYUTEJbHO CHHU3HUTh
PUCK MHOEKLHH, YMEHbUIUTh BEPOSITHOCTb pa3pyLIeHHUs
UMIUIQHTaTa W YJAYYLIIUTb KJWHUYECKHe MCXOJbl Y
NallMeHTOB C IepeJioMaMU KJIOYMULBL TakMM o006pasoM,
pa3paboTKa HOBBIX TEXHOJIOIMH OCTEOCHHTE3a KJIIOYHILbI
SIBJIAETCS BAXKHBIM HANpaBJE€HUEM /s TOBBIIIEHHUS
3)PEeKTUBHOCTH  XUPYPrUYeCcKOro JiedeHUss JaHHOU
NaTOJIOTHH W YJIy4lleHUs KadyecTBa KHU3HU MalMeHTOB.
BHeJjpeHHe MHHOBAaLlHOHHBIX METOJOB QHUKCAUUU C
UCNOJIb30BAaHWEM  AaHATOMHUYECKH  aJJalTHPOBAaHHBIX
IUIACTUH MO3BOJIUT HE TOJIBKO YJIYYIIUTb Ppe3y/abTaThbl
JIe4eHUs], HO M COKPATUTh CPOKU peab UM TALlMY TAallUEHTOB,
YTO HMeeT CYIeCTBEHHOEe 3HayeHHe [ CUCTEMbI
3/IpaBOOXpPAHEHUS B I€JIOM. YCKOpeHHe BOCCTAHOBJIEHUS
TPYAOCIIOCOGHOCTH CIIOCOGCTBYET CHMXKEHMIO 3aTpaT Ha
JledeHue U peabuIMTaLMIo, @ TAK)KE TOBBILIEHUI0 Ka4ecTBa
MEAMIMHCKOM IOMOILYM, YTO OCOGEHHO aKTyaJbHO JJIs
TPYAOCIIOCOGHOTO HAceJeHUs U JIUL, BeAyLUIMX aKTHBHBINA
06pas KU3HU.

Llenbxo JAAaHHOTI'0 HCCieJOBaHUA ABJIAETCA
npoBeJeHue MaTeMaTHUu4eCKoro MOJeJIMPOBAaHHUA
MJIACTUHBI OT€YeCTBEHHOU paspa60TKH AJisd OCTEOCHUHTE3a
nepejsoMOB KJIOYHLBI.

/lu3aliH NJIacTUHBI I0Ka3aH Ha pUcyHke 1.

Pucymok 1 - luzaiin nnacmumel
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IIpozpammHoe obecneveHue

Hcnonbsyemoe nporpaMMHoOe obecreyeHue
BKJIOYAJI0O  HECKOJIbKO  KJIOYEBbIX  MHCTPYMEHTOB
L1 MoJenudpoBaHUs U aHaiusa. Autodesk Inventor
PRO npumensiica [na co3JaHus  TBepAOTeJbHbBIX
Mo/Jiesield TJIACTHHBI U KJIIOUMIbI, 00ecrneynBasi TOYHOE
npoektupoBaHue KoHcTpykuuu. KOMITAC-3D ¢ mopynem
APM FEM wucnoJsb3oBajic AJs KOHEYHO-3J€MEeHTHOI0
aHaJIM3a, N03BOJISASl OLEHUTDh pacnpe/iesieHre HallpsiKeHU i
Y IPOYHOCTHbBIE XapaKTEPUCTUKHU CUCTEMBI.

Jlns 06paboTKU JIaHHBIX MeJUIMHCKON
BU3yaJIM3allMU HCIIOJb30Bajsack mporpamma InVesalius,
KoTopasi Ha ocHoBe KT-uzobpakeHuit co3aét 3D-moaenu
aHATOMUYECKUX CTPYKTyp. [lpomecc MojennpoBaHUs
BKJIIOYAJ CO3/laHue cTepeosuTorpapudeckot (STL)
MOJleJIM KJIIOYHIBI, KOTOpasi 3aTeM Ipeo6Gpa3oBbIBajach
B TBepAoTeabHyl0 Mojenab (PucyHok 2). Ilocinenusis
HCHoJIb30Ba/lach  JIJJIs  pacyeToB M aHaau3a B
CAD-nporpamMmax, 4TO obecrnedynBano TOYHOCTb
MPOEKTUPOBAHUS U yCTOMIMBOCTb KOHCTPYKLIMU.

PucyHok 2 - KomnblomepHas modenb: A - STL-modens kawouuybl; B - 3/] Modesnsb cucmembl « NAACMUHA — KAOYUYA»

FeHepauUﬂ KOHeYHO-3/1eMeHMHOll cemKu

[enepanusa KOHEYHO-3JIeMeHTHOH CETKH
MpeJICTaBJIsJla COO0M BaXKHBIM 3Tal MOATOTOBKH MOJEH
JJIs1 TPOBeJIeHUs] YMCJIEeHHbIX pacyeToB. TBepAoTe/bHbIE
MOZIEJIM KJIFOUMIIBI W IJIACTUHBI ObLIM Tpeo6pa3oBaHbI
B KOHEYHO-3JIEeMEHTHble MOJieJid, obecrneYuBaroie
BO3MOXXHOCTb BBINOJIHEHUS] GMOMEXaHUYEeCKOro aHaju3a.
Mojienb BKJIIOYaJia JjBA OCHOBHBIX KOMIIOHEHTA: KOCThb
W THUTAHOBYI IUIACTHHY, KOTOpble GBbLIA COEJUHEHBI C

MOMOIIBbI0 BUHTOB Il UMHUTALUK YCJI0BUH PUKcaLUU B
peasibHOW KJIMHMYECKOW cuTyauuu. [lis pacyera Gblaa
NpUMeHeHa TeTpasApuyecKkas CeTKa, YTO I03BOJIMJIO
JIO6GUTbCA BBICOKOH TOYHOCTH MOJEJMPOBAHUSA CJI0KHOU
reoMeTpuu 06beKToB. OCHOBHbIE XapaKTEPUCTUKU CETKH
BKJIIOYAJIH:

Yucso asieMeHTOB - 42 660 IMHEHHBIX TETPA3APOB;

Yuciio y3moB - 67 983 (PucyHok 3).

PucyHok 3 - KoHeuHO0-31eMeHmHas cemka cucmembul « NAacmuHa — KAI4uya»

Oco60e BHHMaHHE YAEJSIJ0Ch CO3/IaHUI0 MEJKOU
CeTKM B TeX Y4YacTKax KOHCTPYKLHH, [Jle OXKHAAI0Ch
BO3HHKHOBEHUE KOHLEHTPallMi HalpshDKeHUH, Hanpumep,
B 006J/1acTH nepesioMa. ITo obecrneynBaso 6ojiee TOUHBIN
pacueT pacmpeziesieHUs] HaNpsDKEHUH W AedopManuil B
KPUTHUYECKUX 30HAaX, MUHUMHU3UPYS OLIUOKHU, CBSI3aHHBIE C
annpokcuMaliel reoMeTpuy U GU3UIECcKOro MoBeeHUs

MaTepuasna.
Ddusuko-mexaHu4eckue napamempbul
Jnsa

MOAeJIMPOBaHUA HCII0JIb30Ba/JIUCh

JlaHHble O MeXaHWYeCKMX CBOHCTBaX MaTepHaJIoB,
MOJIydeHHble M3 JIUTEPATYPHBIX HMCTOYHUKOB, YTO
06ecrneynuBaso JOCTOBEPHOCTb PACYETOB U COOTBETCTBHE
peasbHbIM (QU3UYECKUM XapaKTepUCTHKAM TKaHeH U
HMMIUIAaHTUPYEMBIX KOHCTPYKLHUH. B Mo/ie/IM yYUTBIBAINCh
TPU OCHOBHBIX MaTepHaJia: KOpTHUKaJbHast KOCTh, r'yG4aTas
KOCTb U TUTAHOBBIH CrJiaB. [lapamMeTpbl 3TUX MaTePHUaJIOB,
TaKHe KaK MOZYJb YIPYrocTu u KoadduuueHt IlyaccoHa,
npe/iCTaBJeHbI B TabauLe 1.

Tabauya 1 - Pusuko-mexaHuveckue napamempsbl MOOeAUPYEMbIX CUCEM

Marepuan Mopyas ynpyroctu, MIla Koaddpunuenr Ilyaccona
KopTukasibHas KocTb 15000 0,3
I'y64aTas KocTb 1000 0,3
TUTAHOBBI CIIaB (IJIACTUHA, IPOTE3, BUHTHI) 110000 0,3
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Yenosust Modenuposaus u Hazpy3ku

'paHHYHbIE YCJOBUS GbUIM YCTAHOBJIEHBI TaKUM
06pa3oM, UTOObl MaKCUMaJbHO TOYHO HWMHUTHPOBATH
peasbHble  (U3UOJIOTHYECKHE YCJAOBUA. [pyAHUHHBIN
KOHell KJIIOYULBI ObLI 3apUKCUPOBAH HENOABUXKHO, YTO
HCKJIIOYAJIO0 CMelleHHe W BpalleHue. AKpOMHUaJbHbIN
KOHell KJIIOYHLBI NOABEPrajcs BO3JEHUCTBUIO PA3JUYHbIX
Harpy3okK [iIs MUMHTALUM peaJbHbIX MeXaHUYECKHX
BO3/lecTBUH. [IpHUI0XKEHHbIEe HATPY3KHU:

eU3rubaromas cusa F1=100 H B BepTHUKa/sbHOM

HalnpaBJ/IeHWU HAa aKpOMUaJIbHbIH KOHeEIl;
o CxuMaroniasi cusia F2=100 H B0/1b 0CH KJIIOUHIIbI;

o KpyTsamuit MoMeHT T=1H-M B0/1b LieHTpa/bHON
OCH  KJIIOYHMIBl JiJI  MOJEJHMPOBAHUS  POTALMOHHBIX
CMeIeHUH.

OTHU Harpyskud OTpPaXalT Haubosee THUIUYHbIE
CIleHapu{, IPU  KOTOPBIX  KJ/IOYHIA  MCIBITBIBAET
MexaHH4YecKoe Bo3jelcTBUe (PucyHoKk 4).

PucyHok 4 - Ha2py3ku npu/oxceHHble K cucmeme

Ilpoyecc modenuposanus

MopenvpoBaHue NPOBOJUIOCHE B  HECKOJIbKO
nTepayui. Ha kaXx10M 11are pacCyuThIBaIMCh HANPSIXKEH U
U fedopMal Uy, KOTOPbIe UCI0Ib30BaIUCh KaK HaYaJIbHbIE
YCJI0BUSA JJi CIeAYIOLero uara.

1. Hanpsokenuss no Mwsecy: OneHUBaJUCh [AJs
oTpe/iesleHUs pacnpe/ie/ieHUs HalpsHKeHUH B MJIacTUHE U
KOCTH.

2. CmelyeHue: Usmepsanoch JJi BbISIBJIEHUS 30H,

Pe3ysibTaThl

[lpoBefileHHOE  MOJEJMPOBaHHE  HANpPsDKEHHO-
1edbOpPMUPOBAHHOTO  COCTOSHHUS (HAC) CUCTEMBI
«IJIACTUHA-KJIYUL@» TO03BOJIMJIO MOJAPOOGHO H3YYUTh

pacopegeseHue Hal'lpﬂ)KeHHﬁ, CMeLI.leHl/lﬁ n  3anac
MMPOYHOCTHU KOHCTPYKI MU IIPU Pa3JIM9HbIX HAI'Py3Kax.

AHanu3 HampsbkeHUW 1o Kputepuio Museca
(PucyHok 5) mokasas, 4TO MaKCHMMaJslbHble HaIpsDKEHUS
KOHIIEHTPUPYIOTCS B 006JIaCTH TepesioMa  KJIIOUMIbI
U B MeCTax KOHTAKTa IJIACTMHBI C KOCTbI. JTH 30HBI

NOABEPXKEHHbIX YPE3MEPHBIM IepeMeleHHUAM, 4TO MOIJIO
OBl YKa3bIBaTb Ha HEeCTabUJIbHOCTb CUCTEMBI.

3. Koadouunent 3amaca MPOYHOCTH:
PaccuuThiBasiCsl /I OLIEHKU BEPOSITHOCTH paspylleHUsi
MaTepuasia o/ Bo3eHiCTBUEM MTPUJIOKEHHbBIX HATPY30K.

Oco6oe BHMMaHHE VAEJSAJOCh KPUTHUYECKHUM
30HaM, TaKUM KaK 06/1acTb IepeJsioMa, I/ie KOHIeHTpalus
HaNpsDKeHUH MOXKET ObITh HaUGOJIbIIEH.

Mo/iBep>KeHbl MUKOBBIM HAarpy3kaM, IOCKOJIbKY HWMEHHO
B 3THUX MeCTax NPOUCXOAAT Haubosee 3HAYHUMBbIE
MexaHW4YecKHe B3auMogencTBus. TeM He MeHee, BeJJMIMHA
HanpsDKeHWH He  TpeBbIIIaeT IpeJesa MPOYHOCTH
THUTaHa, KOTopbld coctaBasger 900-1100 MIla. 3to
CBU/IETEJILCTBYET O TOM, YTO HCIOJb3yeMbId MaTepHuas
U TreoMeTpUsi IUIACTUHBI 00ecreyrnBalOT HAJEXHYI0
dukcanuio 6e3 pUCKA paspyLIeHHs NP HOPMaJbHBIX
3KCILJIyaTallUOHHBIX YCIOBUSIX.

PucyHok 5 - HanpsisceHue no Musucy, MIla: A - uzeu6; B - caxcamue; C - ocegoti MomeHm; D - npu delicmsuu 8cex cu/108blX

dakmopoe
Ananuz cmemeHuil  (PucyHok 6) mokasas, [NpUJIOKEHHBIX Harpys3ok, TaK KaK OHa pacroJioxkeHa
YTO MaKCHMaJslbHble CMellleHUs Ha6JIIoJalTcs B Jajblle BCEro OT KEeCTKO 3aUKCHPOBAHHOIO T'PYJHOIO

aKpOMPIaJ'IbHOﬁ YaCTHU KJIIOYHIBI. JTa 4acThb KJ/IFOYH I bI
HauboJiee NnoJiBeprKeHa nnepeMelieHuaM oz BOBAeﬁCTBHeM

30

KOHIa. HeCMOTpH Ha 3TO, 3Ha4Y€HHA CMellleHUA OCTATCA B
AONYCTUMBIX IIpefesiax U He IPUBOJAT K ,ELECTa6I/IJ'II/I3aLU/II/l



Traumatology and Orthopaedics of Kazakhstan, Volume 4. Number 70 (2023)

CHUCTEMBI. Ha6mo,qaeM0e nepemMelieHre CBUAeTeJbCTBYeT
0 TOM, 4YTO IJIAaCTHHA He TOJIbKO (bmccupyeT KOCTb, HO U
AONyCKaeT MUHUMaJIbHbI€ eCTeCTBEHHbIe JABUMXEHHA, YTO

MOXKET CII0COOGCTBOBATH JIyquieMy BOCCTaHOBJIEHUIO ITOcC/1e
onepanuu.

PucyHok 6 - CmewjeHue, mm: A — uszub; B - coxcamue; C - ocesoil momenm; D - npu deticmeuu cex cu/108bix hakmopos

HakoHen, pacueTbl ko3dduuMeHTa 3amaca
npoyHocTH (PucyHok 7) mokasasiu, 4TO 3amac NpoOYHOCTH
KOHCTPYKIMU BapbupyeTcs B npefesax ot 0,2 1o 1,5. B
30HAX C HAUOOJIBLIIMMHU HarpyskaMy, TaKUMH KaK MecTa
BUHTOBOTO KpEIJIEHUSI U T[epesioMa, Ko3pPUIueHT
cHmxkaetcss Ao 0,2, 4TO yKasblBaeT Ha KPUTHUYECKYIO
Harpysky, 6/JM3Kyl0 K Inpejesy npo4yHocTH. OJHaKo B
JPYTUX y4acTKax CUCTEMbl KO3QQPUIMEHT J[JOCTUTaeT

1,5, 4TO CBUJETENBCTBYET O BBICOKOH HAJ[€KHOCTU
KOHCTPYKI[MM B MeHee Harpy»KeHHBbIX 06/acTsax. B nesom,
MoJIy4YeHHbIe 3HaYeHU 3a1aca MPOYHOCTH MO TBEPKIAI0T,
YTO IJIACTWHA CIOCOGHA BBIJEPKUBATh 3HAUYUTEJbHbIE
Harpysku 6e3 pucCKa pa3pyuieHus, obecrnedyunBasi
CTaOUJIbHOCTh CUCTEMBI «IIJIACTUHA-KJII0YHUIa» B Ipoliecce
peabuIuTaIMK U BOCCTAaHOBJIEHHS .

| ST w14

PucyHok 7 - Koagppuyuenm sanaca npouHocmu: A - usau6; B - coxcamue; C - ocegoti momenm; D — npu delicmsuu 8cex cuno8bix
dakmopoe

06cyxaeHue

PaspaGoTka M BHeJJpeHHME  AHATOMHYECKU
aJlalTUPOBAHHBIX IUIACTUH /I OCTEOCHHTE3a KJIIOYHIbI
SABJIAIOTCS ~ BAXHBIM  HalpaBJEHUEM  COBPEMEHHOH
TpaBMaTo/IOrMU. TpaJUIMOHHbIE IIACTHHBI, HECMOTPS
Ha cBOI0 3pPEeKTUBHOCTD, 4YACTO HE YYUTHIBAIOT CJIOXKHYIO
aHAaTOMHYECKYl0 (OpPMY KJIIOYHUIBl, YTO YBEJUYHUBAET
PHUCK OCJIO)KHEHHH, TaKMX KaK HapylleHHe UKcAUU U
JebopMalusa MMILIAHTaTa. B ycioBUsAX Bo3pacraroliel
MOTPEOGHOCTH B COKpAllleHWH CPOKOB peaGH/IMTALUHU U

Kinw4yeBbie pe3yabTaThbl

npOBe,E[éHHOG MoJeJIMpOBaHHe
INpoaAEeMOHCTPUPOBAaJIO, 4To ONITUMH3UPOBAHHAA
KOHCTPYKIHA IJIACTUHBI obGecreynBaeT paBHOMEpHOE
pacnopejeseHue HaHpH)KeHHfI U CHUXaeT BEpPOATHOCTb
JIOKQJIbHBIX IIeperpy3oK B 30HAX KpellJIeHWdA BHUHTOB U
o6J1acTH nepesioma. [lnactuHa NNpoAEeMOHCTpUPOBaJia

BbICOKYIO yCTOfI‘-IPIBOCTb: 3Ha4YeHUsd HaHpH}KeHHfI He

MOBBIIIEHUH Ka4eCTBa }KU3HHU MTaLleHTOB, 0COGEHHO Cpein
JIML, BeAYLIMX aKTUBHBIM 06pa3 >XM3HH, ONTHMM3ALUA
KOHCTPYKIIMM IJIACTUH CTAaHOBUTCS TNPUOPUTETHOU
3ajjayeil. B fJaHHOM Hcc/ieloBaHUU ObLIO NPOBEJEHO
MaTeMaTH4YecKoe Mo/leJINpOBaHUe 0TeYeCTBEHHOU
MJIACTUHBI C 1[eJIbI0 OIlEHKH €eé OHOMEeXaHUYEeCKUX
XapaKTepUCTUK M TMOTeHLHajsa [Jjs KJIHHUYECKOTO
NpUMeEHEHUS.

MpeBbIIaJM [pejiesia MPOYHOCTH THUTAHOBOrO CILJIaBa,
a HabJIlo/laeMble CMEeIeHUs] OCTaBaIMCh B JONYCTUMBIX
npejesax. BaXKHbIM pe3ysibTaTOM CTaJl0 TO, YTO IJIaCTHHA
JIONyCKaeT MUHHUMaJ/ibHble GU3UO0JIOrUYECKHE JIBHIKEHUS,
crnoco6¢cTByst  6Gosiee  GBICTPOMY  BOCCTAHOBJIEHHIO
nanueHToB. KoaddunueHT 3amaca mpoyHOCTH MOKasasl
HaAEKHOCTh KOHCTPYKIMM JlakKe TIPU BO3/JeHCTBUH
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MaKCHMaJ/bHbIX Harpy3oK.
IIlpakmuueckoe 3Ha4eHue pe3y16mamos

Pe3ysnbTaThl HCCIeJ0BaHUs HOATBEPKJAIOT
11eJ1eCO06PAa3HOCTb  HCIOJb30BAaHUSI ~ AHATOMUYECKU
aZlalTHPOBAHHBIX MJIACTHH JJIs1 OCTEOCHHTEe3a KJIIOUHIBL.
[IpeasiokeHHasi MJACTHHA CHMXAET PHUCK OCI0XKHEHHUH,
TaKMUX Kak ZedopMarius KOHCTPYKIMU U HeCTaGUIbHOCTD
duKcauy, YTO NOBBILIAET Ka4eCTBO XUPYPTUYECKOro
JiedeHusi. KpoMe TOro, ciocoGHOCTh MJIACTUHBI JONMYCKATh
dusrosoruuecKre ABIKEHUsI CIIOCOGCTBYET YCKOPEHHIO
peaGUINTALMOHHOTr0 MPOLecca, YTO 0COGEHHO aKTyalbHO
JJIT CIIOPTCMEHOB M JIML, AKTHUBHO BOBJIEYEHHBIX B
dusnvecKylo  [eATeJbHOCTb. [IpuMeHeHHe  JaHHOH
KOHCTPYKIMU MOXET CIIOCOGCTBOBATh CHUXKEHHIO 3aTpaT
Ha peabUINTALMIO U YIYUIIeHUI0 MeJUIIMHCKON TOMOLIH.
6ydywjux

Ozpanuuenus u ons

uccsedosaHull

HanpaesJ/ieHus

BoiBOABI

[lnacTruHa o6ecneyrBaeT HaZEXKHY0 QUKCALUIO TPU
BO3/IeICTBUHU U3TUOAMIINX, CKUMAKIUX U POTALMOHHBIX
Harpysok. MakcuMasibHble HalpsKeHUsl B KOHCTPYKLIMHU
He MPEeBbhIIAT npenaesa MMPOYHOCTH THUTAHOBOTIO
CIlJIaBa, YTO MOATBepk/JaeT ee 6e3omacHOCTb. CMelleHUs
u gebopManvM HAXOAATCA B Mpejesax JOMyCTHUMBIX
3HA4eHUH, 4YTO TrapaHTUPYeT CTAGUJIBbHOCTb CHUCTEMBbI
«IJIAaCTUHA-KJIOYXLA». 3anac NPOYHOCTH KOHCTPYKLMHU
JlOCTaTO4YeH JJIs AJIUTebHOM IKCIIyaTalluy NP YCJIOBUU

OJHUM U3 OrpaHUYEHUN JAHHOIO HCC/IeZ0BAHUSA
SIBJISIETCS. MOJIEJIMPOBaHUE B JIaOOPATOPHBIX YCIOBUSKX,
KOTOpOe He TOJIHOCTbI OTpPa’KaeT BCe BO3MOXKHbIE
CIEHapUM KJMHUYECKOM MpakTUKU. B  peasbHbIX
YCJOBUSIX Ha CUCTEMYy MOTYT BO3/IeHMCTBOBATh GoJiee
C/IOKHble W HempeJcKa3dyeMble Harpy3ku. Kpome Toro,
HCII0JIb30BaHHbIE MApAMETPhl MATEPHUAJIOB HE YYUTHIBAIOT
aHaToMU4YecKkhe W (U3UOJOTUYECKHE Pa3Iu4us Cpeau
MAalMEHTOB, YTO MOXET IMOBJHUATb Ha pe3yJbTaThl B
KJMHUYECKOW  MpakKTUKe. Byayude  ucciefoBaHUs
JOJ/DKHBI  BKJIIOYATh KJWHUYECKUE UCOBITAaHUA [AJs
nojTBepKAeHUs: 3QPEeKTUBHOCTH KOHCTPYKLIUHU. Takke
MepCreKTUBHBIMU HAMPABJIEHUSIMU SIBJISIIOTCS pa3paboTKa
WHAUBUAYAJIU3UPOBAHHBIX IJIACTUH C KCIOJb30BaHUEM
3D-meyaTd W HUCCAe[0OBAaHUWE UX JOJITOBPEMEHHOH
CTabUIBHOCTU U BJUSHHUS HA OCTEOUHTErPALHIO.

duHaHCUpOBaHUe. JanHoe Hccie0BaHue
¢dunaHCcupyeTcs KomureroM Hayku MuHHCTepcTBa
HayKH U BeIclIero o6pasoBaHust Pecny6mku KasaxcraH B
paMkax nporpamMmmbl BR21881815 «Pa3pa6oTka, udyueHue
6e30macHOCTH W 3QPEKTUBHOCTU  HCIOJIb30BaHUS
nmpeMHaJIbHbIX WHHOBAIJUOHHBIX OTe4YeCTBEHHbIX
HMIIJIAHTATOB [JJId XHPYPTUYECKOTI'0 JieYeHHA IMAllMEeHTOB
C MOBPEeXAEHUAMU u 3a00J1eBaHUAMU OIIOPHO-
JABUTATEJIbHOTIO almapaTan».

COGJIIOJIEHUSI XUPYPrUYeCKUX U pPeabUJIUTALMOHHBIX BKJ/1a/| aBTOPOB.

eKOMeHAaluiu. Takum o6pa3oM npeaJioKeHHast

p Aatt p i pea Konuentyanusanusa - HK., B.H,, lIL.LE.; meToznosiorus
KOHCTPYKL U IJIaCTHUHBI ob6J1alaeT BBICOKUMHU

-H.K, B.H, II.E;; npoBepka - H. K., . H,, l1I. E.; dopMabHbI#
aHanu3d - HK, B.H,; HanucaHue (opuruHasbHas
yepHoBas nogroroska) - B.H., IL.E.; nanucanue (0630p u
penaktupoBanue) - HK,, b. H, IILE.

3KCILJIyaTallMOHHBIMHU XapaKTePUCTUKAMHU U MOXeT ObIThb
peKOMeH/I0BaHa /I KJIMHHWYEeCKOTrO IPUMEHEHHUdA B
XUPYpPru4ecKoy NpaKTHUKe.
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Tyitinaeme

ByraHaHblH CblHybl 6V JHCOFAPFbL HcakmblH dHcul kezdecemiH jcapakammapslHbly 6ipl, acipece besceHdi adamoap apacbiHoa.
Hacmypai emdey adicmepine koHcepsamuemi mepanusi jaHe XUpYyp2usiablk apanacyaap xamaodsl, 04apoblH apacblHoa NAACMuHaAbIK
ocmeocuHme3s Kypoesi CblHbIKMap YwiH ey muimdi 604bin mabwlaadvl. [ecenmer, cmaHdapmmel nAaACMUHA apKAWaH 6YraHa cylieaiHiy
Kypdesi aHamoMmusinblK niwiHiHe calikec kesne 6epmelidi, 6y1 umnaaHmmeoly deopmayusicul jxaHe 6ekimyoiy 6Y3bLaybl CUSKMbL ACKbIHY
KayniH apmmolpadel. OcbiFaH 6aiinaHblcmbl, ACKbIHyAapdbl a3alimyra jxcaHe mypakmul 6ekimydi kKammamacels emyze MyMKiHOIk 6epemiH
aHamoMusiabIK bellimdezeH NAacMUHAaHbL a3ipaey sxcaHe oymatlaandblpy e3ekmi miH0em 6016in mabwuL1adsl. 3epmmeydin Makcamol: OyFaHa
CbIHbIKMAapbl ocmeocuHmesi ywiH omaHoblK a3ipeH2eH NAACMUHAHbl MAMEeMAMUKANbIK MOOeAbOey.

ddicmepi. 3epmmeyde «byFaHa-naacmuHa» xyleciH 6UOMeXaHUKAAbIK maaday ywiH coHFbl 31emeHmmep adici (C39) K010aHbL10bL.
IlnacmuHaHbiH KHcaHe byFaHaHbliH Kammul yazinepi Autodesk Inventor PRO 6ardapaamacsiHda sxcacandbl sxcane APM FEM opmacwsiHda (KOMITIAC
-3D) coyFbl anemeHnmmep yazinepine mypaeHdipindi. KondaHbiiamelH jcyKmemenepae HaKkmul MEXAHUKAbLK acepiepdi umumayusaatimsiH
uiny, Kblcy JHcaHe atiHaay momenmmepi Kipoi. dpmypi sxcardatinapoa KypblablMHbIY KepHey/1epiH, 0pbIH AybICMbIPY/AapPbIH JHcaHe Kayincizoik
weziH 6araaay ywiH maaday xcypeizinoi.

Hamuoicenep. Modesbdey oymatinaHObIpbLAFAH NAacmuHa KepHeyOiH 6ipkeaKi mapaaysiH KAMMAaMacsl3 ememiHiH jxcaHe 6ypaHoaHbl
6eKimy scaHe CblHy alilMarbIHOA Jcepeiaikmi wamadaH moic scykmemenepoiy Kaynii asatimamuiHuiH kepcemmi. Kypolabimoarsl kepHey MaHOepi
MumaH KopblmnacwvIHblH CO3bl1y bepikmiziHeH acnadsl, aa OpbiH aybicmblpyaap Ko/aliiel wiekmepde 6040bl. Kayincizdik koagguyuenmi
Makcumanosl jcykmemesiep KesiHoe de KYDblAbIMHbIH HOFapul ceHimOinieiH kepcemmi. Taaday coHblMeH kamap NAACMUHAHbIH €H a3
Pusuon02uANbIK KOIFAALICKA MYMKIHOIK 6epemiHiH kepcemmi, 6y nayueHmmepoiy me3ipek 0HaamyblHA bIKNA emmi.

Kopvimuindvinap. Byrananely ocmeocuHmesze apHAAFaAH OHMAUAAHObIPLIAFAH NAACMUHA OU3AUHbBI HCOFAPLI MEXAHUKAIbIK
mMypaKmulablKMbl JaHe 6Y3blay KayniHcis aimapasikmat scykmemenepze memen bepy kabinemin kepcemedi. ¥CbIHbIAFAH NAACMUHAHbI
KAUHUKA/bIK KOAOAHY yWiH ceHiMOi 6ekimy, ackblHy KayniH asatimy jcaHe nayueHmmepoiy 0HAAMy yaKblmulH KbICKAPMY APKbLAbl YCLIHYFA
6o0.n1a0kbl.

Tytiin ce3dep: ocmeocunmes, 6yFaHa, MameMamuKaablk Mooeaboey, NAacmuHKa, mumaH UMNAGHMambl.
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Abstract

Clavicle fractures are among the most common injuries of the upper limb, particularly among individuals with active lifestyles.
Traditional treatment methods include conservative therapy and surgical interventions, with plate osteosynthesis being the most effective
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approach for complex fractures. However, standard plates do not always conform to the intricate anatomical shape of the clavicle, increasing the
risk of complications, such as implant deformation and fixation failure. Therefore, the development and optimization of anatomically adapted
plates capable of minimizing complications and ensuring stable fixation remain relevant challenges. Objective: to perform mathematical
modeling of a domestically developed plate for the osteosynthesis of clavicle fractures.

Methods. This study employed the finite element method (FEM) for biomechanical analysis of the "plate-clavicle" system. Solid models
of the plate and clavicle were created using Autodesk Inventor PRO and converted into finite element models in the APM FEM (COMPASS-
3D) environment. Applied loads included bending, compressive, and torsional moments, simulating real mechanical forces. The analysis was
conducted to evaluate stresses, displacements, and the safety factor of the construction under various conditions.

Results. The modeling demonstrated that the optimized plate ensures a uniform distribution of stresses, reducing the risk of localized
overloads at the screw attachment points and fracture site. Stress values within the structure remained below the yield strength of the titanium
alloy, while displacements were within acceptable limits. The safety factor indicated high structural reliability, even under maximum loads.
Additionally, the analysis revealed that the plate allows for minimal physiological movements, promoting faster patient rehabilitation.

Conclusion. The optimized design of the clavicle osteosynthesis plate exhibits high mechanical stability and the ability to withstand
significant loads without the risk of structural failure. The proposed plate can be recommended for clinical application due to its reliable
fixation, reduced risk of complications, and potential to shorten patient rehabilitation periods.

Keywords: osteosynthesis, clavicle, mathematical modeling, plate, titanium implants.
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Abstract

The adaptation of living space for patients with Parkinson's Disease (PD), including those who have undergone Deep Brain Stimulation
(DBS), is crucial for improving their quality of life and minimizing the risks of injury. This comprehensive review aims to analyze physical
modifications, technological solutions, and space organization that can be used to adapt living space for patients with PD after DBS. The
objective is to explore and systematize existing methods and recommendations for adapting living spaces, with an emphasis on measures to
reduce the risk of injury and improve overall quality of life. The review also aims to propose a comprehensive set of recommendations for home
adaptation that promotes the independence and well-being of patients, taking into account the unique needs of those who have undergone DBS.
Additionally, the effectiveness of existing solutions will be assessed, and the most promising areas for development in this field will be identified.
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Introduction

The adaptation of living space for patients with
Parkinson's Disease (PD), including those who have
undergone Deep Brain Stimulation (DBS), is relevant due
to the need to improve their quality of life and minimize
the risks of injury. Patients after DBS face specific changes,
such as improved but not completely eliminated motor
symptoms and persistent non-motor symptoms, which
require new approaches and technologies to ensure their
safety and comfort at home. The purpose of this review is
to systematize existing methods and recommendations for
adapting living spaces for such patients, with an emphasis
on measures to reduce the risk of injury and improve the
overall quality of life.

Prevalence of Falls in PD Patients: Statistics show
that up to 70% of individuals with Parkinson's Disease
experience falls annually, with approximately 50% of these
individuals falling recurrently. These falls often result in
significant injuries such as fractures and head trauma [1].

Challenges Post-DBS: Patients who have undergone
Deep Brain Stimulation still face residual motor symptoms
and persistent non-motor symptoms such as cognitive
impairments and autonomic dysfunctions. These ongoing
challenges necessitate continuous adaptation and
modification of their living environments to ensure safety

Methodology

To achieve this goal, our search strategy was aimed
at analyzing publications on the adaptation of living space
for patients with Parkinson's Disease, including those who
have undergone surgeries. We used the PubMed, Web of
Science, Scopus, and Google Scholar databases to search for
relevant articles. The search focused on new technologies,
devices, and methods that enhance patient safety and
improve quality of life. The main topics included advanced
devices and technologies, as well as creative solutions to

and comfort [2].

The relevance of the study of adaptation of living
space for patients with Parkinson's disease, including after
deep brain stimulation (DBS), is due to the need to improve
their quality of life and minimize the risks of injury. Given the
specific changes that patients undergo after such surgical
interventions, it is important to consider new approaches
and technologies to ensure their safety and comfort in the
home environment. Our research is aimed at analyzing
physical modifications, technological solutions and space
organization that can be used to adapt living space for
patients with Parkinson's disease after DBS.

Objective of the Review: To explore and systematize
existing methods and recommendations for adapting living
spaces for patients with Parkinson's disease who have
undergone deep brain stimulation (DBS), with an emphasis
on measures to reduce the risk of injury and improve
overall quality of life. As a result of our research, we aim to
propose a comprehensive set of recommendations for home
adaptation that promotes the independence and well-being
of patients, taking into account the unique needs of those
who have undergone DBS. Additionally, we plan to assess
the effectiveness of existing solutions and identify the most
promising areas for development in this field.

improve patient safety and comfort.

Selection criteria included studies with large
sample sizes, meta-analyses, systematic reviews, and
original research articles from the last 20 years, providing
statistically validated data. Brief reports and non-academic
sources were excluded. The search identified 1,180 articles,
of which 23 of the most relevant were selected for detailed
analysis (Figure 1).

P
Initial Search: 1,180 Articles Identified
- _4
i v =
Exclusion Criteria Applied:
- Brief reports
- Non-academic sources
- Articles older than 20 years
N 4
- T
Screening for Relevance:
- Focus on home adaptation
- Technologies and devices for safety
- Impact on quality of life
-
p
Final Selection: 23 Articles for Detailed Analysis

b

Figure 1 - The search algorithm

The main characteristics of the included studies,
including sample sizes, study designs, primary outcomes,
and risk of bias assessments, are summarized in Table 1.

General Injury and Risk Expectations for Parkinson's
Patients

Patients
numerous risks,

with Parkinson's Disease (PD) face
especially concerning injuries and

accidents. These risks are exacerbated by motor symptoms
such as tremors, rigidity, and bradykinesia, as well as non-
motor symptoms like cognitive impairments and postural
instability. Research shows that patients with PD are at
a higher risk of falls and fall-related injuries, including
fractures, head trauma, and soft tissue injuries. Falls are a
major concern, with studies indicating that up to 70% of
individuals with PD experience falls annually, and about
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50% of these individuals fall recurrently [3-5].

Table 1
Author(s), Year Study Type Sample Size (n) Primary Outcomes Risk of Bias
Zampogna et al,, 2022 RCT 200 Fall frequency, safety Low
Bronstein etal.,, 2011 Systematic Review 15 studies Environmental modifications Moderate
Wielinski et al., 2005 Cohort 350 Falls, adaptation Moderate
Bloem et al., 2004 Cohort 275 Falls, adaptation Moderate
Chen etal,, 2012 Retrospective 180 Injuries, quality of life High
Pouwels et al., 2013 Cohort 400 Physical activity Moderate
Schuepbach etal,, 2013 RCT 250 Balance, adaptation Low
Frazzitta et al., 2015 RCT 220 Physical activity Low
Fasano etal,, 2012 Systematic Review 12 studies Deep brain stimulation Moderate
Mera etal,, 2013 Cohort 300 Balance, adaptation Moderate

The risk of falls is linked to the progressive nature of
PD, where motor symptoms worsen over time, leading to a
decline in physical abilities. Postural instability, a common
symptom, significantly contributes to the high incidence
of falls. Patients often have difficulty maintaining balance,
which increases the likelihood of falls, particularly during
activities such as walking, turning, or standing up from a
seated position [3,5].

Non-motor symptoms also play a crucial role in
increasing injury risks. Cognitive impairments, such as
difficulties with attention and executive function, can
lead to poor judgment and slower reaction times, further
heightening the risk of accidents. Additionally, autonomic
dysfunctions, such as orthostatic hypotension, can cause
sudden drops in blood pressure upon standing, leading to
dizziness and falls [3,4,5].

Deep Brain Stimulation (DBS) is known to improve
motor functions in PD patients; however, it does not

Table 2

completely eliminate the risk of falls and injuries. Post-DBS
patients may still experience episodes of freezing of gait,
dyskinesias, and fluctuations in motor performance, all of
which can contribute to falls and accidents. Therefore, even
after surgical interventions, the need for environmental
adaptations remains critical to mitigate these risks [3,5].

To address these risks, a comprehensive
understanding of the injury mechanisms and contributing
factors is essential. This includes recognizing the impact of
both motor and non-motor symptoms on patient safety and
implementing targeted interventions to reduce fall risks
and enhance overall safety. Home modifications, physical
therapy, and caregiver education are vital components of a
holistic approach to managing injury risks in PD patients
post-DBS [3,4,5].

Key risk factors contributing to falls in Parkinson’s
disease patients after DBS, along with strategies for their
prevention, are presented in Table 2.

Risk Factor Description

Preventive Measures Source (Article)

Postural instability

Impaired balance and coordination, increased
risk of falls. Common in patients after DBS

Use of walkers, handrails, non-slip surfaces,

Zampogna et al,
physiotherapy 2022

Cognitive impairments P >
ties in assessing danger

Slowed reaction, decreased attention, difficul-

Cognitive function assessment, creating a | Bronstein et al,

safe environment, training in adaptive skills

Muscle rigidity and bradyki-

nesia changing posture, leading to falls

Muscle stiffness, slow movements, difficulty

Wielinski et al,
2005

Regular stretching exercises, physiotherapy,
medication adjustments

Orthostatic hypotension up, causing dizziness

Sudden drop in blood pressure when standing

Blood pressure control, adequate hydration,

slow standing up Bloem etal,, 2004

Medication side effects

Some medications (e.g.,, levodopa) can cause hy-
potension, drowsiness, and coordination issues

Personalized medication therapy, dose re-

duction if necessary Chen etal, 2012

Vision problems

Reduced visual acuity, poor depth perception,
age-related changes (cataracts, glaucoma)

Pouwels et al,

2013

Regular ophthalmologist check-ups, proper
eyeglasses, improved lighting

Lower limb weakness climbing stairs or standing up

Reduced leg strength, impaired gait, difficulty

Strength training for lower limbs, balance
exercises

Schuepbach et al,

Poor home lighting risks

Dark corridors, lack of night lighting, increasing

Installing night lights, automatic lighting in | Frazzitta et al,

hallways and bathrooms

Presence of carpets and ob-

stacles on the floor can trigger falls

Uneven surfaces, protruding carpets, wires - all

Removing potential obstacles, securing car-

pets, organizing wires. Fasano etal, 2012

Lack of physical activity flexibility, and coordination

A sedentary lifestyle leads to loss of strength,

Exercise programs to improve flexibility,

balance, and strength Mera etal, 2013

Impact of Non-Motor Symptoms on Injury Risk

Non-motor symptoms like cognitive impairments
significantly increase the risk of injuries in Parkinson's
patients. Cognitive impairments, such as difficulties with
attention and executive function, contribute to poor
judgment and slower reaction times, heightening the risk of
accidents [3,4]. Additionally, autonomic dysfunctions, such
as orthostatic hypotension, cause sudden drops in blood

pressure upon standing, leading to dizziness and falls [3,5].
Mechanisms of Falls in PD

The mechanisms that lead to falls in PD patients
are multifaceted, involving both motor and non-motor
factors. Motor symptoms such as tremors, rigidity, and
bradykinesia contribute to difficulties in maintaining
balance and coordination. Non-motor symptoms, including
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cognitive impairments and autonomic dysfunctions, further
exacerbate these risks by affecting judgment, reaction
times, and blood pressure regulation. This combination of
factors makes PD patients particularly susceptible to falls
and related injuries [3,4,5].

Effects of Deep Brain Stimulation on Balance and Gait

DBS of the subthalamic nucleus (STN) and internal
globus pallidus (GPi) provides an effective treatment for
alleviating motor signs in PD patients. However, its effects on
gait and balance disorders are less successful and may even
aggravate freezing of gait and imbalance. Both STN and GPi-
DBS improve gait parameters and quiet standing postural
control in PD patients. However, their effects on dynamic
postural control and anticipatory postural adjustments
(APAs) remain controversial. STN-DBS tends to aggravate
postural control, while GPi-DBS may have either no change
or a slight positive effect [3,5].

In conclusion, the risk of falls and injuries in PD
patients is multifaceted, involving both motor and non-
motor symptoms. Understanding these mechanisms is
crucial for implementing effective interventions to enhance
patient safety and reduce injury risks [3,5].

Improvement of Motor Functions

Deep brain stimulation (DBS) has been shown to
significantly improve motor functions in patients with
Parkinson's disease (PD). This improvementis primarily due
to the modulation of neural activity in motor-related brain
regions, resulting in enhanced control over movements and
reduction of motor symptoms such as tremors, rigidity, and
bradykinesia. Studies have reported that DBS can lead to a
30-50% improvement in motor scores, as measured by the
Unified Parkinson's Disease Rating Scale (UPDRS) [6].

One of the key benefits of DBS is its ability to reduce
the severity and frequency of motor fluctuations, which are
common in advanced PD. These fluctuations, characterized
by unpredictable periods of "off" times (when medication
effects wane), can be debilitating for patients. DBS helps
stabilize these fluctuations, providing more consistent and
reliable motor function throughout the day [8]. Additionally,
DBS can reduce dyskinesias (involuntary movements
caused by long-term use of levodopa) by allowing lower
doses of dopaminergic medications, thereby minimizing
side effects [5].

Improvements in motor function post-DBS are not
limited to just tremor and rigidity. Patients often experience
better gait and postural control, which are critical for
maintaining balance and reducing the risk of falls. Enhanced
motor control can lead to greater independence in daily
activities, such as dressing, eating, and personal hygiene,
which significantly impacts the quality of life [7].

However, it's important to note that while DBS
greatly improves motor functions, it does not halt the
progression of PD. Continued medical management and
rehabilitation are essential to maintain and optimize the
benefits of DBS. Physical therapy and exercise programs
tailored to the individual needs of PD patients can further
enhance motor outcomes by promoting strength, flexibility,
and coordination [8].

Quantitative analysis of gait and balance response to
DBS in Parkinson’s disease has shown that optimizing DBS
parameters for gait and balance can be significantly more
challenging than for other PD motor symptoms. Clinical
assessments of gait and balance disturbances using the
Unified Parkinson's Disease Rating Scale (UPDRS) have
demonstrated that DBS can improve kinematic features

associated with these tasks, leading to better gait and
balance control [9].

Research has indicated that the effectiveness
of DBS on gait and balance might depend on specific
stimulation settings, such as the frequency and amplitude of
stimulation. High-frequency stimulation improves tremor
and bradykinesia but may not be as effective for gait and
balance, whereas lower frequency stimulation can yield
better improvements in these areas [10].

Reducing the Risk of Falls and Injuries

Patients with Parkinson's disease (PD) are ata higher
risk of falls and related injuries, which can significantly
impact their quality of life and independence. Deep brain
stimulation (DBS) can improve motor symptoms, but it does
not completely eliminate the risk of falls. Adaptation of the
living space is crucial to mitigate these risks.

Research has shown that specifichome modifications
can substantially reduce the risk of falls. For example,
installing handrails and grab bars in key areas such as
bathrooms and hallways provides additional support and
stability for patients, helping them navigate their living
spaces safely [4]. Enhanced lighting throughout the home,
particularly in stairways and entryways, helps patients
better see and avoid potential hazards [11].

Eliminating trip hazards such as loose rugs,
electrical cords, and clutter is another effective strategy.
Replacing standard furniture with adaptive pieces that are
easier to get in and out of can also help prevent falls. For
instance, using chairs with armrests and higher seat heights
can make standing up easier for individuals with balance
and strength issues [12].

Incorporating technology, such as fall detection
systems and smart home devices, can further enhance
safety. These systems can alert caregivers or medical
personnel in case of a fall, ensuring timely assistance. Smart
lighting systems that automatically illuminate paths when
motion is detected can also reduce the risk of stumbling in
the dark [13].

A systematic review has highlighted the importance
of a comprehensive assessment by healthcare professionals
to identify individual needs and customize home
modifications accordingly. This personalized approach
ensures that the specific challenges faced by each patient
are addressed, maximizing the effectiveness of the
interventions [14].

Research supports that technology-assisted balance
and gait training can significantly reduce the incidence of
falls in patients with PD. In a randomized controlled trial,
technology-assisted training led to fewer fallers and a lower
fall rate compared to conventional strength training [15].
This approach included the use of devices that provided
preparatory cues and augmented feedback, which facilitated
motor learning and improved balance performance.
Moreover, the benefits of such training extended beyond
the training period, demonstrating long-term efficacy in
reducing falls [15].

Another study found that balance training focusing
on postural control and stability, assisted by technological
devices, resulted in significant improvements in postural
response latency and stride length. These improvements
contributed to a reduced fall risk for up to 12 months post-
training [16]. This evidence highlights the critical role
of incorporating both environmental modifications and
technology-assisted training programs to effectively reduce
the risk of falls and related injuries in patients with PD.
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Improving the Quality of Life

Adapting the living space for patients with
Parkinson's disease (PD) who have undergone deep brain
stimulation (DBS) can significantly improve their quality of
life. These adaptations focus on enhancing safety, promoting
independence, and creating a supportive environment that
addresses both physical and cognitive challenges.

A primary aspect of improving quality of life through
home modifications is ensuring accessibility and ease of
movement within the living space. This includes widening
doorways to accommodate mobility aids like walkers or
wheelchairs, installing ramps in place of stairs, and ensuring
that floors are smooth and level to prevent tripping hazards.
Bathrooms are often modified to include walk-in showers,
raised toilet seats, and grab bars, making daily hygiene
activities safer and more manageable [11].

Another critical area is the Kkitchen, where
modifications can facilitate independent meal preparation
and reduce the risk of accidents. Lowering countertops,
using easy-to-open cabinets, and ensuring that frequently
used items are within reach can help patients maintain their
independence. Additionally, implementing touch-sensitive
faucets and appliances with large, easy-to-read controls can
make kitchen tasks more accessible [17].

Cognitive challenges associated with PD, such as
memory problems and difficulty with spatial awareness, can
also be addressed through environmental modifications.
Using contrasting colors for walls and floors can help
patients distinguish different areas and navigate their home
more effectively. Labeling drawers and cabinets with both
words and pictures can assist patients in finding items
easily, reducing frustration and enhancing their ability to
perform daily tasks independently [18].

Incorporating assistive technologies can
further improve the quality of life. For instance, voice-
activated systems can control lighting, temperature,
and entertainment systems, allowing patients to make
adjustments without physical effort. Automated medication
dispensers can ensure that patients take their medications
on time, which is crucial for managing PD symptoms
effectively [13].

Research indicates that these modifications not only
improve safety and functionality but also contribute to a
greater sense of well-being and confidence among patients.
By reducing the physical and cognitive burdens of daily
tasks, these adaptations allow patients to focus more on
their social interactions and personal interests, which are
essential components of a high quality of life [19].

Evidence supports the importance of
neurorehabilitation in improving the quality of life for PD
patients. Tailored neurorehabilitation programs, which may
include visual rehabilitation, cueing via wearable devices,
and telemedicine, have shown promise in addressing both
motor and non-motor symptoms.

For example, visual impairments can be managed
through collaboration with ophthalmologists, improving
patients' overall functionality and safety at home. Wearable
devices that provide real-time cues can help manage
symptoms like freezing of gait, enhancing mobility and
reducing fall risk. Additionally, telemedicine offers a
convenient way to deliver specialized care and rehabilitation
services directly to patients' homes, ensuring continuous
support and intervention [20].

Cognitive  rehabilitation strategies, including
cognitive exercises and behavioral adaptations, play a vital
role in maintaining cognitive health and improving daily

functioning. Non-pharmacological interventions, such
as structured cognitive training and the use of assistive
technology, can help mitigate the impact of cognitive
decline, allowing patients to remain engaged in their daily
activities and maintain their independence [21].

Psychological and Emotional Aspects

Psychological and emotional well-being is a critical
component of quality of life for patients with Parkinson's
disease (PD) who have undergone deep brain stimulation
(DBS). The process of adapting to life post-DBS can be
emotionally challenging, necessitating comprehensive
psychological support alongside physical adjustments in
the living space.

Patients with PD often experience a range of
emotional and psychological issues, including depression,
anxiety, and apathy. The stress of dealing with a chronic
illness, coupled with the side effects of DBS, can exacerbate
these conditions. Therefore, creating a supportive
environment is essential for emotional well-being. This
includes not only physical modifications but also the
presence of a strong social support system and access to
mental health resources [22].

One effective strategy to address psychological
challenges is incorporating elements of environmental
enrichment into the living space. This can include creating
areas for leisure activities, such as reading or listening to
music, which can help reduce stress and promote relaxation.
Having a designated space for hobbies or light physical
activities, like yoga or stretching, can also contribute
positively to mental health [13].

Another crucial aspect is ensuring that the home
environment is conducive to social interactions. Isolation
can be detrimental to mental health, so designing spaces
that encourage family gatherings or visits from friends can
be beneficial. This could involve setting up comfortable
seating areas or creating an inviting outdoor space where
social activities can take place safely [18].

Access to assistive technologies can also play a
significant role in reducing anxiety and promoting a sense
of security. For instance, wearable devices that monitor
vital signs and alert caregivers to potential issues can
provide peace of mind for both patients and their families.
Similarly, home automation systems that manage lighting,
temperature, and security can help patients feel more in
control of their environment, which is crucial for reducing
stress and anxiety [24].

In addition, psychological counseling and support
groups are invaluable resources for patients and their
caregivers. Regular sessions with a psychologist or
counselor can help address ongoing emotional issues, while
support groups provide a platform for sharing experiences
and coping strategies.

These resources can significantly enhance the
emotional resilience of patients, helping them navigate the
complexities of living with PD after DBS [11].

DBS can lead to significant improvements in mood
and anxiety for many PD patients. However, it can also lead
to mood disturbances, including depression and mania,
particularly in the immediate postoperative period. Studies
have reported instances of both transient and chronic
mood disorders post-DBS, highlighting the importance of
monitoring and managing these potential side effects. The
variability in postoperative mood outcomes suggests a
need for personalized approaches in psychological care and
adjustment of DBS settings to optimize patient well-being

2.



Traumatology and Orthopaedics of Kazakhstan, Volume 4. Number 70 (2023)

Limitations and Discussion

While the adaptation of living spaces for patients
with Parkinson's disease (PD) post-deep brain stimulation
(DBS) offers numerous benefits, it is crucial to acknowledge
and discuss the limitations and challenges associated with
these adaptations. Understanding these constraints is vital
for developing more effective strategies and improving the
overall quality of life for patients.

Financial Constraints

One of the significant barriers to implementing
home adaptations is the financial burden. Many patients
and their families may not have the financial resources to
make the necessary modifications to their homes. The cost
of installing handrails, improving lighting, and purchasing
specialized furniture can be prohibitive. Additionally, the
ongoing maintenance and potential upgrades required to
keep the adaptations effective add to the financial strain
[18]. This financial limitation often means that only a subset
of patients can benefit from these adaptations, leaving
others at increased risk of injuries and decreased quality of
life.

Access to Professional Services

Another limitation is the accessibility of professional
services required for effective home adaptation. Not
all patients have access to occupational therapists,
physiotherapists, or home modification experts who can
provide personalized recommendations and oversee the
implementation of adaptations. This gap in professional
support can result in suboptimal modifications that do not
fully address the specific needs of the patient [23]. Moreover,
rural and underserved areas are particularly affected by the
lack of access to these crucial services, exacerbating health
disparities among patients with PD.

Technological and Structural Limitations

Technological advancements, such as smart home
systems and assistive devices, play a significant role in
enhancing the safety and comfort of patients. However, the
implementation of such technologies can be hindered by
existing structural limitations of homes. Older buildings, for
example, may not be compatible with modern technologies,
requiring extensive renovations that are often costly and
impractical. Additionally, the integration of advanced
technologies may require reliable internet connectivity and
electrical infrastructure, which may not be available in all

Conclusion

The adaptation of living spaces for patients with
Parkinson's disease (PD) following deep brain stimulation
(DBS) is a multifaceted approach aimed at enhancing
safety, independence, and overall quality of life. This

Summary of Findings

General Injury and Risk Expectations: Patients with
PD post-DBS are at a higher risk of falls and injuries due to
motor and non-motor symptoms. These risks necessitate
proactive measures to create safer living environments.

Improvement of Motor Functions: Adaptations such
as installing handrails, non-slip flooring, and adequate
lighting significantly improve motor function and mobility,
reducing the risk of falls and enhancing patient confidence
in their daily activities.

Reducing the Risk of Falls and Injuries:
Comprehensive home modifications, including removing
trip hazards and ensuring easy access to essential areas, are
vital in minimizing fall risks. Studies have shown a notable
reduction in fall incidents among patients living in adapted

areas [13].
Ethical and Legal Issues

Adapting living spaces also raises ethical and legal
considerations. Questions regarding the responsibility for
funding and maintaining home adaptations are common.
There are also concerns about the rights of patients to have
their living environments modified without compromising
their autonomy and privacy. Ensuring that adaptations are
made with the patient's consent and involvement is crucial
to maintaining their dignity and independence [22].

Evaluation of Adaptation Effectiveness

Evaluating the effectiveness of home adaptations
presents another challenge. While numerous studies
highlight the benefits of adaptations, there is a need for
standardized evaluation methods to assess their impact
comprehensively. Long-term studies are essential to
understand how these adaptations influence the quality
of life and safety of patients over time. Additionally, the
subjective nature of quality of life and the variability in
individual needs make it challenging to develop universally
applicable recommendations [11].

Psychological and Social Barriers

Psychological resistance and social factors can also
impede the successful implementation of home adaptations.
Patients may resist changes to their living environments
due to attachment to their current settings or a lack of
understanding of the benefits of adaptations. Furthermore,
social stigma associated with the use of assistive devices
and modifications can deter patients from embracing these
changes, leading to underutilization of available resources
[8].

In conclusion, while the adaptation of living spaces
for patients with PD post-DBS is a promising approach to
reducing injury risk and improving quality of life, several
limitations must be addressed. Financial constraints,
access to professional services, technological and structural
barriers, ethical and legal issues, evaluation challenges,
and psychological and social factors all play a role in
the effectiveness of these adaptations. Addressing these
limitations through comprehensive policies, increased
funding, and improved access to professional services can
enhance the impact of home adaptations and support the
well-being of patients with PD.

comprehensive review highlights the critical importance
of addressing both the physical and psychological needs of
patients through well-designed home modifications.

environments [18].

Improving the Quality of Life: Beyond physical safety,
home adaptations positively impact the emotional and
psychological well-being of patients. Improved accessibility
and comfort within the home environment contribute to
greater independence and reduced stress [11].

Psychological and Emotional Aspects: Addressing
the psychological aspects, such as reducing anxiety
about potential falls and increasing feelings of security, is
essential. Psychological support and involving patients
in the adaptation process can significantly enhance their
acceptance and satisfaction with the modifications.

Limitations: Financial constraints, limited access
to professional services, technological and structural
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barriers, and ethical and legal considerations are significant
challenges in the widespread implementation of home
adaptations. Addressing these limitations through policy
changes and increased funding is crucial for broader
adoption [23].

Future Directions

To further enhance the effectiveness of home
adaptations for PD patients post-DBS, future research
should focus on:

@ Developing cost-effective solutions and funding

assess the long-term impact of home adaptations on patient
safety and quality of life.

By addressing these areas, we can ensure that more
patients benefit from safer and more supportive living
environments, ultimately improving their overall well-
being and independence.
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aHaausz gusuyeckux modugdukayuil, mexHoaA02uHecKUX peweHull U 0p2aHu3ayuu NPOCMpPAaHcmMed, Komopble Mo2ym 6bimb UCNO0Ab308AHbI 015
adanmayuu scuaoll cpedst nayuenmos ¢ bII nocsae DBS. Ljenb uccaedosanust — u3y4ums U cucmemamusuposams cyujecmsyroujue Memoowl u
pekomeHIayuu no adanmayuu H#u1020 NPOCMPAHCMBA, C AKYEHMOM Ha Mepbl NO CHUNMCEHUI PUCKA MPAsM U yAyHueHUuro 06ujezo Kayecmaa
HU3HU nayueHmos. Kpome moezo, npedsazaemcsi komnaekcHolll Habop pekomeHdayuli no adanmayuu doma, Komopwlli cnocobcmgyem
He3a8ucuMocmu NayueHmos u nosblweHuro ux 6aazonoay4us nocae DBS. Takace oyeHusaemcs aghgpekmugHocmsb cyujecmayoujux peueHull
u onpedessilomces Hau6o/iee nepcneKmusHble HanpasaeHus daabHeliuezo pazgumus 8 0aHHOU obaacmu.

Karouesswie caosa: 601e3Hb HapKLlHCOHa, 2/ly60K(1ﬂ cmumysnsayust mosea, adanmaulm JHCUNDBA, npogju/lakmuka mpasm, Ka4vecmeo
JHCU3HU.
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Abstract

In 2022, Kazakhstan's Bureau of National Statistics reported 2,449 accidents, with the Karaganda region recording the highest injury
rate at 18.8% or 460 cases. Trauma department focus on emergency and routine care for musculoskeletal injuries and diseases, including
diagnostics, conservative and surgical treatments. Patient-centered care, pivotal for quality health outcomes, and service design, an approach
enhancing health care quality and patient satisfaction by addressing specific needs and preferences, are increasingly employed to improve
service delivery and patient experiences in healthcare settings.

The aim: This study seeks to understand patient needs and expectations to enhance satisfaction within the trauma department.

Methods: This study employed a qualitative design using a service design approach to enhance patient satisfaction and increase service
volume in the traumatology department at the Makazhanov clinic in Karaganda. Incorporating shadowing and semi-structured interviews with
12 patients and 6 nurses, using convenience sampling until data saturation were provided. Data from interviews were analyzed through content
analysis method.

Results. Through interviews and observations involving both patients and staff, we sought insights into patient journeys, focusing
particularly on the trauma care experience. The study revealed a strong patient desire for quick access to care, clear communication, effective
pain management, specialized care, psychological support, and comfortable stay conditions. These findings will guide the development of
targeted improvements in our trauma department’s service design.

Conclusion. Our study identified key improvements for the trauma department's admissions process to enhance patient satisfaction
and optimize hospitalization conditions. Overall, research revealed significant areas needing attention in the emergency trauma department,
including challenges like long wait times, informational gaps, and overall uncertainty during hospital stays. Feedback from patients and staff
highlighted the importance of understanding and meeting patient needs for effective healthcare, emotional backing, and clear communication.
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Introduction

According to the Bureau of National Statistics of the
Agency for Strategic Planning and Reforms of the Republic
of Kazakhstan, 2,449 accidents were registered in 2022 [1].
The highest injury rate remains in the Karaganda region.
In 2022, 460 cases were recorded in this region, which is
18.8% of the total number of cases. In second place is the
Ulytau region, where 307 people were injured at work
(12.5% of the total number of cases) [1].

The trauma department is an essential component
within a clinical institution that provides medical care
to patients suffering from injuries and diseases of the
musculoskeletal system [2]. This is a specialized unit
focused on providing emergency and routine care,
including diagnosis, conservative treatment, and surgical
interventions.

The main tasks of the trauma department
include providing emergency medical care, conducting
comprehensive diagnostics, including clinical examination,
laboratory, and instrumental tests, and providing services
for performing various surgical interventions to treat
injuries and orthopedic problems [3-10]. An important
part of the work of a trauma department is the provision of
patient care. The trauma department provides a full range
of trauma care to patients, including assessment, timely
dressings and procedures, pain control and provision of
necessary medical care in the postoperative period. It is
important to provide optimal conditions for recovery and
prevent possible complications [11, 12].

Patient centered care is important while making

Materials and methods

Employing a qualitative research design, our study
sought to elevate both patient satisfaction and the overall
volume of services rendered. The study was aimed at
implementing a service design approach to improve patient
satisfaction. The methodological framework of Service
Design was applied, utilizing the shadowing method and
semi-structured interviews facilitated by the Service Design
Toolkit (SDT) [16]. Encompassing patients hospitalized in
the traumatology department of the Makazhanov clinic in
Karaganda. Overall, 12 patients and 6 nurses took part in this
study. We used convenience sampling to recruit participants
into the research. All patients undergoing treatment in the
trauma department of the clinic were invited to participate
in the study. Recruitment was stopped when data saturation
was reached. No participants withdrew from the study
during the data collection and analysis.

Department of traumatology have 55 beds. During
2023 there was treated 1134 people by emergency causes
and 209 people by planned

To ensure the ethics and transparency of the study,
we developed an informed consent form in which patients
consented to participate in the study to improve the quality
of services and care provided by the emergency trauma
department. Alist of interview questions was also developed
for both patients and medical staff, aimed at identifying the
basic needs and expectations of both parties from the work
and services of the emergency trauma department.

The interview results were analyzed using content
analysis and grouped into categories.
Results

In the context of our study, the first tool we consider
acts as a defining element in our quest to achieve the goal
and objectives of our development. Through it, we identify

decisions in healthcare, as studying the needs to predict and
create positive emotions shapes service analytics trends.
Moreover, providing health care services that respect and
meet the needs of patients and their caregivers is essential
to achieving positive health outcomes and perceptions of
quality of care, which constitutes patient-centered care
[13].

One of the tools for providing user-oriented medical
services is Service design. Service design is an innovative,
human-centered approach to problem solving [14]. Service
design is used to solve complex and persistent problems in
various medical institutions and among a wide variety of
patient groups to improve the quality of care and patient
outcomes [15].

Service design helps improve the quality of
health care and patient experience. Moreover, it allows
processes and services to be tailored to patient needs
and preferences, which is important for ensuring patient
satisfaction. The introduction of service design promotes
innovative approaches, such as the use of technology and
improved communication, which are important for modern
healthcare. Involving medical staff, administration and
patients in the service design process ensures a more
complete and balanced understanding of all aspects of
health care [14,15].

The purpose of the study is to explore the needs and
expectations of patients and develop recommendations to
improve patient satisfaction in the trauma department.

In this work we will consider the Double Diamond
model. It is a 4 sequential phase (Discover, Define, Develop
and Deliver) Design Service initiated by the British Design
Council in 2005 [15].

The «Discover» stage corresponds to a deep
contextual understanding of problems through empathy for
people. This stage uses divergent thinking and research/
field research methods (e.g. interviews, observations and
focus groups) to gain insight into people's explicit/latent
needs, experiences, and motivations.

The «Define» stage identifies core issues using
convergent thinking by analyzing/synthesizing recurring
patterns in the contextual data collected in the Empathy
stage. At this point, insight maps and affinity diagramming
techniques can be used to help organize, cluster, and
visualize complex data.

The third stage, or «Develop» aims to generate
conceptual ideas and identify new solutions to the problem
statement using a variety of thinking methods (e.g,
brainstorming, storytelling, and co-creation workshops).

Finally, «Deliver» uses convergent thinking and
focuses on adjusting and testing proposed concepts on
a small scale and rejecting those that are not feasible/
promising, using evaluation methods. Despite the linear
illustration of the double diamond model, the process is
most effective after going through four iterative and non-
sequential stages involving divergent and convergent
thinking.

problems associated with the provision of medical care and
direct our efforts to improve the quality of medical services
provided. Our goal is to create a favorable and supportive
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environment for the treatment and rehabilitation of
patients. Hospital staff have a strive to provide a high
standard of medical care, create a comfortable environment
and guarantee safety and security for both our patients and
medical staff.

The study results enable us to provide an overview
of the journey that patients take when presenting to a
healthcare facility, with a particular focus on the experience
of receiving care in trauma department. Our goal is to
identify potential problems and inconveniences that
patients experience and develop measures to improve this
experience, providing a more comfortable and efficient
service.

Planned  hospitalization: =~ Patients  planning
hospitalization go through several steps, beginning with
contacting a primary care physician for consultation and
then being placed on a waiting list for hospitalization. They
face the challenges of long wait times and difficulty fitting

injuries are referred to the emergency department where,
after examination and diagnosis, they are admitted to the
hospital. Here, problems arise related to fear, pain, and the
unexpected nature of events, which can cause anxiety and
worry.

To conduct a study on the service design of a trauma
department, we organized a series of interviews with
patients and medical staff and observed the work of staff
and the reactions of patients. The results of our interviews
with patients allowed us to better understand our clients
and identify additional information that we would like to
receive. During the interviews, we asked certain questions,
but we noticed that our patients, especially the elderly, were
happy to talk about their lives, sharing joys and experiences,
as well as the history of their trauma and fears. They also
described the process of treatment and rehabilitation and
expressed a desire to return home to family and friends as
soon as possible to return to the normal rhythm of life. The

hospitalization into their daily routine.

interview results are presented in Table 1.

Emergency Admission: Patients with emergency

Table 1 - The results of interview with patients

Categories

Codes

Quotes

Chal-
lenges of

Financial issues related to payment for med-
ical services and medications

Patient 1

“Everything is so expensive, if I don’t have time to get tested and come,
tested at clinics for a fee.”

Patient 2

“I'looked at the prices for rehabilitation, I'm afraid [ can’t afford it”

I'll have to get

lack of information about the hospitalization
process

Patient 5

“I don’t know how long to wait for recovery”

Patient 10

“I will be treated for about 10 days, they haven't said for sure yet”
Patient 4

“They said they need surgery, they’ll probably schedule it soon”

lack of information about the treatment plan

Patient 6
“They’re injecting something. My heart is sick, probably from the heart, I told the doctor,
he said he’ll prescribe it.”

discomfort when they cannot satisfy their
basic needs on their own

Patient 5
“It’'s not convenient to constantly ask for help, I have a bad leg, sometimes I can’t get up, I
have to ask a nurse or other people. And it’s not comfortable to ask for a boat.”

For patients undergoing planned hospital-
ization, problems are associated with long
queues on the portal

Patient 1
“I waited until [ was admitted to the hospital, collected and took tests through my local
doctor. This process is long and hassle-free.”

Psychological
aspects

stress, depression

Patient 11
“It’s hard to lie in bed for days on end, people from the dean’s office are constantly calling,
asking when I'll be leaving”

need psychological support

Patient 12
“after the accident I have a fear of driving a car, I'm afraid”

social isolation

Patient 7
“I'm from a village, I don’t have any friends here, my family can’t come often, I want to go
home soon”

Concerns
during
treatment:

fear of surgery

Patient 4
“I feel afraid of the operation, I hope everything goes well”

recovery from injury

Patient 2

“I'm already old, I'll probably have to recover for a long time, who knows”

Patient 8

“I have a fracture, I'll have to walk in a cast for 2 months, how will I survive this, children
at home, everyday life, it'll probably be hard”

pain

Patient 9
“they said that if it doesn’t heal properly, I'll have to break it again, I don’t know how I can|
tand this pain again”

Concerns after
discharge

fear due to uncertainty in recovery

Patient 7
“The doctor said that it is unknown how my fracture will end, the result of the treatment
will be clear only in a few months”

returning to previous lifestyle

Patient 11
“It took three months for rehabilitation, I'm afraid I'll miss a lot of studying, I don’t know
how I'll catch up with the program”

Needs and
expectations

transparent information from medical staff
about the treatment plan and procedures
performed

Patient 7
“I would like the doctor to explain in more detail and clearly what will happen next”

. . - . Patient 4

receiving highly qualified medical care “I would like to get additional advice from another specialist, a rehabilitation specialist”
Patient 3

ensuring security and confidentiality ’]’)I;rtrilez:lf:zgid of complications after surgery”
“I'm scared to walk on crutches, I'm afraid to fall, the floor in the department is slippery”
E’atient 2 ) o

speedy recovery and discharge Pla\gzﬁt :c)o go home quickly, houses and walls are healing’
“I hope I'll make a full recovery soon, I need to go to work”

comfortable outpatient treatment at your | Patient 3

place of residence

“You will need to go to the clinic, I hope to undergo rehabilitation”
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These aspects require attention and require the
development of individualized approaches to improve the
patient experience in the acute trauma department.

Based on the results of our month-long observation,
carried out to look at the services we provide through
the prism of patient experience. We carefully monitored
patients' behavior and reactions, seeking to understand
their feelings, thoughts, words, and actions, as well as what
they saw and heard.

When interviewing medical staff, we saw how staff,
including nurses, viewed their patients in the acute trauma
unit. Average age of medical personnel is from 25 to 40
years old, have secondary specialized education and are
constantly striving for professional development. The goals
are to relieve pain and suffering for patients and ensure
maximum comfort during treatment and rehabilitation.

Staff are always committed to supporting each
patient, but sometimes face a lack of physical resources,
which may prevent them from providing adequate attention
to each patient. Patients depend on staff, and staff are aware
of their responsibility. Despite fatigue and stress, she tries
to maintain positive communication and empathy with each
patient.

Also recognizes the importance of taking care of
one's own psychological well-being. Therefore, access
to psychological counseling and training to improve the
emotional state of a healthcare worker would be a valuable
resource for professional and personal growth.

Recommendations

Based on our research and understanding of service
design, we have identified potential areas for improvement
in the trauma department's admissions process. The
developed recommendations can create optimal conditions
for patients and ensure a high level of satisfaction during
hospitalization.

Our recommendation includes the following aspects:

Personalized Experience: developing personalized
experiences for patients based on their unique needs and
preferences.

Improved Communication: integrating technology
to improve communication, providing clear information
about the treatment plan and hospitalization processes.

Discussion

In our research, we found that patients worry
about the consequences of an injury or surgery they have
had or feel fear and anxiety about upcoming procedures.
They observe their roommates, their injuries, and the
interventions of medical staff. They also see the joy on
neighbors' faces when they are discharged and recuperated,
and they also see family during visits. Our findings align with
previous studies, which have shown that patients expressed
concern for their future, with pain and fear of falling being
particularly common themes [17]. Another study showed
that patient feel pain and more worried about the future.
Patients' feelings of uncertainty were associated with a lack
of information [18].

Most often, patients talk about their symptoms and
pain, share their feelings, communicate with doctors, and

Conclusion

As aresult of our research in the emergency trauma
department, we identified several important aspects that
require attention and improvement. During both routine
and emergency hospitalizations, patients face a variety of

Duringourresearch, we saw whatour patients expect
and what expectations they associate with hospitalization.
In both planned and emergency hospitalizations, the basic
needs of patients include:

*Quick access to medical care: Patients highly value
prompt provision of medical care and special attention from
medical staff.

eClear and wunderstandable communication:
By understanding the nature of their injury, upcoming
procedures, and treatment plan, patients feel more
confident and more involved in the healing process.

eSpecialized Care: Experienced staff providing
quality support plays an important role in the recovery
process.

ePain Management: Effective pain relief and
education about pain control techniques are key aspects of
patient care.

ePsychological support: The importance of
psychological support during recovery from injury is
essential for patients.

eComfortable stay conditions: Creating a
comfortable environment during your hospital stay
promotes a faster and more effective recovery.

All these aspects can serve as a basis for developing
a program to improve the quality of care in the emergency
trauma department.

Emotional Support: implementation of emotional
support measures, including psychological services and
resources for patients and their families.

Feedback and Patient Participation: creating a
feedback system that allows patients to actively participate
in improving processes and services.

Staff Training: train medical staff in the principles of
service design so that they effectively integrate it into daily
practices.

Applying these recommendations within service
design can significantly improve the interaction between
patients and the healthcare facility, making processes more
efficient.

ask questions. They hear recommendations for a speedy
recovery, as well as the concerns and worries of their
roommates. Despite the restrictions imposed by the hospital
regime, patients find ways to occupy themselves: they read
books, watch movies on their phones or interesting videos.
Those who are allowed can walk along the corridor and talk
with patients from other wards. According to Abrahamsen
et al. (2023) patients require information through a variety
of delivery methods, preferably a combination of text,
graphics, images, animations, and videos. The authors
emphasized the importance of involving representatives of
future users in creating this mHealth solution to meet user
needs [19].

challenges and inconveniences, including long queues, lack
of information and feelings of uncertainty.

After receiving feedback from patients and medical
staff, we realized the significance of their experiences and
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Tyitinaeme

2022 xeviavl KazakemaHHbiH Yammolk cmamucmukaaslk 610pocsl 2 449 xcasamaiiblm oKuraHsl xabapaadsel, xcapakam anyoblH
eH oicorapul kepcemkiwi Kaparandwl obusbicbinda 188% Hemece 460 scardaiiobl Kypadel. Tpasmamosozusi 6eaimi mipek-KO3Faavic
annapamolHblH HapaKammapsl MeH aypyaapblHa, OHblH [wiHde duazHocmuKkara, KOHcepeamuemi jxcaHe Xupyp2usiablk emoey2e WyFbla HaHe
Jcocnap vl KeMek kepcemyee 6arblmmanrad. Haykacka 6arbimmanrax Kymim, 0eHcaynslk cakmayoblH canaabl Homuoiceaepi yuin Maybi30bl
peJl amkKapamblH Kblamem kepcemy ousaliHbl, HaKmMbl Kaxcemmiaikmep MeH kaaayaapobl eckepe omblpbln, deHCay/1blk Cakmay canacs! MeH
nayueHmmepoiy, KAHAFrammaHyblH apmmulpambiH Macia JeHcay/blk cakmay opblHOapblHOa KbldaMem Kepcemyodi dcaHe nayueHmmepoin
madicipubecit xcakcapmy yuin kebipek K010aHb11a0bl.

Magkcameol: Bya 3epmmey sxcapakam 6eaimiHdezi KaHaFammaHydbl apmmblpy YWiH nayueHmmin Kaxcemminikmepi MeH ymimmepiH
myciHyae molpblcadbl.

9ddicmepi: byan sepmmeyde Kaparandbl KasacviHoarubl MakajxcaHog amblHOAFbl eMXAHAHbIH mpagmamosiozusi 6ejimueciHde
nayueHmmepdiy KAHAFAMMAxyblH apmmulpy JaHe Kbl3Mem Kepcemy Ke/eMiH yAralimy ywiH cepsucmik dusatiH maciniH Koa0aHamvlH
canasvl dusatii K0a0aubLadbl. 12 nayuenm neH 6 Med6UKeMeH KeJeHKel JcaHe JHapmbliall KypblablMObiK cyx6ammapdbl Kocy, depekmepoiy
KAHbIKMbIFbLl KAMMAMACbl3 eminzeHze 0eliiH bIHFaliibl ipikmeydi KoadaHy. Cyx6ammaH aAblHFaH MajaiMemmep MasMyHObl maaday adici
apKblabl MaadaHobl.

Hamuoicenep. [layuenmmepdi de, Kbiamemkep/iepdi de KammumulH cyx6ammap MeH 6aKbLAayaap apKblasl 6i3 acipece scapakammul
emdey madicipubecine Hazap aydapa omolpbin, nayueHmmepdiy casxammapsl mypa/avl mycinik izdedik. 3epmmey nayuenmmiy Kemekke
HCLIAOAM KO JHcemKisyee, aHblK KAPbIM-KAMbIHACKA, ayblpCbiHy0bl muiMoi 6ackKapyra, MaMaHOAHOLIPLIAFAH KymiMae, NCUX0/102UsNbIK
K0/10ayFa JcaHe Hcallabl 601y HeardalinapbiHa 0e2eH Kammbul yMMbLAbICLIH AHbIKMAadbl. by Homudicesnep 6i30iH dcapakam 60iMiHIH KbidMem
Kepcemy 0u3atiHbIH MAKCAMMubl dcakcapmyaaposl 0aMblmyra 6arblmmatiobl.

Kopbimuinovul. Bi3diH 3epmmeyimis nayueHmmepdiy KAHAFAMMAHYblH apmmblpy HaHe aypyXaHara Jicamkbl3y KHaroaliapuiH
oymatinandblpy ywin sjcapakam 6esimiHe KabbLiday npoyecindezi Heziszi scakcapmyaapdsl aHbikmadoel. JKaanel asranda, 3epmmeyaep
Jceden scapakam 6esimiHOe Hasap aydapyodsl Kajxcem ememiH MaHbi30bl 6arbimmapdbl, COHbIH [WiHde y3ak Kymy yakblmmapbul,
aknapammulK 0/JKblAbIKMAp JicaHe aypyxaHada 6o0J1y KesiHdezl scaanel 6en2ici3dik cuskmbl KublHObIKMapdsl aHbikmadvl. [layuenmmep
MeH KblamemKep.1epoi nikipaepi muimoi deHcaynvlk cakmay, IMOYuoHa10bl K010ay JHcaHe HAKMbl KApbIM-KAMbIHAC YWiH hayueHmmepoiH
Kasjcemminikmepin myciHy jxcaHe KaHaFrammauoblpy MaHbI30bLAbIFbIH aMan emmi.

Tyiiin ce3dep: KaHarammaty, 20cNUMAAU3ayUs, MpasmMamo.102usi, Kbiamem kepcemy, melipzep.

Mephbl 10 NOBBILIEHUIO YAOBJIETBOPEHHOCTU rOCNUTAIU3ALMSIMU B OTJ,€JIeHUU TPAaBMATOJIOTUU:
CepBuC-AU3aliH-IPOEKT
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Pe3iome

B 2022 200y Biopo HayuoHabHol cmamucmuku Kasaxcmana coobwus1o o 2449 HecuacmHbx cayyasx, npu amom 8 KapazanouHckoli
obsacmu 3agukcuposaH camblili 8bICOKUU yposeHb mpasmamusma - 18,8% uau 460 cayuaes. B mpasmamosozuveckom omadeseHuu
0Ka3bleaemesi HEOMJIONCHAS U NJAAHO8As NOMOWb Npu Mpasmax U 3a60/1e8aHUSX ONOPHO-08U2AMENbHO20 ANNApamd, 6KAHYas
duazHocmuky, KoHcepsamueHoe U Xupypauieckoe JieyeHue. YXo0, opueHmupoeaHHslll Ha nayueHma, umerowull pewaroujee sHa4eHue 0as
KauecmeeHHbIX pe3y/1bimamos 8 0mHoweHUuuU 300pogbsl, U Ou3atiH ycays, no0xod, nosbluaruull Kauecmeo MeoUuyUuHCKO20 00CAYHCUBAHUS U
ydossemgopeHHOCMb NAYUEHMO8 3a cuem ydos1emeopeHusl KOHKpemHblx hompebHocmell u npednoumeHutl, 8ce 4auje Ucnoab3yrmces 045
yayduieHusl npedocmasg/ieHus ycay2 U Kauecmaa 06cayicu8aHusl NayueHmos 8 MeoUyUHCKUX yUpentcoeHUsIX.

Lenw: Ieablo 0aHHO20 UCCAE008AHUS 568/151emCcsi NOHUMAHUe nompe6Hocmel u oxcudaHull nayueHmos 0.5 NoeblUWeHUs: UX
y008/1em8opeHHOCMU 8 MPABMAMO.102UHECKOM OMadeeHUU.

Memodbl: B daHHOM ucc1edo8aHUU NPUMEHSICS KAYECMB8EHHbIU dU3aliH ¢ UCN01b308AHUEM N0OX0DA K NPOEKMUPOBAHUK) YCAY2 015
noswluleHus y008,1emeopeHHOCMU NAYUeHmMos U yseuyeHus 06sema ycayz 8 mpasmamoi02udeckom omadeseHuu KAuHuku MakascaHosa 8
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KapazaHoe. BkatoueHue meHesbIX U N0AyCmpyKkmypuposaHHblX uHmepawlio ¢ 12 nayuenmamu u 6 medcecmpamu ¢ UcnoaAb308aHuem yo0obHoll
8b160pKU 00 meX nop, hoka He 6ydem no.iy4eHo docmamo4Hoe Ko1u4ecmeo daHHbIX. [JaHHble UHMep8bio 6bl1U NPOAHAAUSUPOBAHBI MEMOJOM
KOHMeHmM-aHau3a.

Tonyuennble pesyrsmamsl. [locpedcmaom uHmepssro U HabAdeHUll ¢ yHacmueM Kak nayueHmos, mak U nepcoHaa Mol NONbIMAuch
nosyyums npedcmas/ieHue o noe3dkax nayueHmos, yoeass ocoboe SHUMAHUE ONbIMy OKA3QHUSL homowju npu mpaemax. HccaedosaHue
8bl58U/I0 CU/NbHOE CMpeMJeHue NnayueHmos K Obicmpomy docmyny K MeOUYUHCKOU NOMOWU, 4emkomy obuwjeHuto, 3gpgdexkmusHomy
06e3601UBaAHUI, CNeYUANU3UPOBAHHOU NOMOWU, NCUXO0102UYECKOU Noddepicke U KOMPOPMHbBIM YCA08UAM npebbléaHusl. Imu 8b1800bl 6ydym
CAYHCUMB 0CHOBOU 0151 paspabomku ye/1e6blX y/AyHuleHUll 8 cCmpykmype yc/y2 Haue20 mpasmamo102u4ecko2o omaoeieHusl.

3akaoueHue. Hawe uccnedosanue 6bls8U/0 KAlOYesble Y/AyHUWEHUS 8 npoyecce 20CNUMAAU3AYUU 8 MpasmMamos102U4eckoMm
omdesieHuu, HANpas/ieHHble HA No8bluleHue y008/1eme8opeHHOCMU NAyUueHmos U onmumusayur ycaosull eocnumaausayuu. B yeaom,
uccnedosaHue BblA8UN0 BAXCHblE 00/4acmu, mpebynuwjue SBHUMAHUS 6 omodeseHuUU HeoMm/OXCHOU mpasmamoso2uu, 6K/AK4as makue
npobseMbl, KAk d1umeabHoe 8pemsl 0xcUdaHuUs], npobeabl 8 UHPopmayuu u obwas HeonpedeseHHOCMb 80 8peMsi NpebbleaHUsl 8 60bHUYE.
0Om3bi8bl NAYUEHMOo8 U NepCoHANa NOUEPKHYAU 8A*CHOCMb NOHUMAHUS U ydo8/1emeopeHus: nompebHocmell nayueHmos 8 sgeKkmusHoMm
MeQUYUHCKOM 06CAYHCUBAHUU, IMOYUOHAAbHOU noddepsicke U YeMKOM 00U eHUU.

Karoueswie C/zosa:yaoe/zemsopeHHocmb, cocnumaJusayus, mpasmameosioaus, 06C/ly]l€u8(]Hu€, cecCmpuHckoe deso.
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Tyninaeme

Kipicne. Bysn 3epmmey dicedes maMmbIpAablK HIHE Hapakammuvlk 3akbiMOaHyaapbl 6ap Haykacmapoa aypyosly 6043camoblk MaHI
peminde ommeai 601bIHWA KAHHBIH APMepU08eH030blK alibipMawbLabiFuiH (AVDO2) scaHe MudblH 3aKbIMOAHY HOMUICECIHIH KepcemKiumepiH
3epmmeyze apHAAFAH.

3epmmeydiy makcambl: Kedes MaMbIPALIK JHcIHE Hapakammulk 3aKbIMOAHYAapbl 6ap Haykacmapda ommezi 60lUbIHWA KAHHbIH
apmepuoseHo30bIK atibipmawblabirsl (AVDO2)  enim-xcimimoi 60axcamoblk penin 3epmmey.

ddicmepi. 129 nayueHmmi KammumblH hepcnekmusa/blk koecopmmulk 3epmmey. bakviaay kezenydepinde GCS, JIJI eawkosa, opma
apmepuandblk KaH KbICbIMbl, HCACbI HCIHE NHEBMOHUSI ACKbIHbICHI KOcblica, NSE, apmepusinblK KAHHbIH 2a3 KypaMmbl: Kabbliday ke3iHde, 3-uli,
5-wi scoHe 7-wi kyHOepi peaHumayus 6e1iminde 604FaH nayueHmmep 3epmmenoi.

Hamuoiceci. Koaalicbi3 HomudiceHIH eH MaHbl30bl Kayin pakmopwul Hemece AVDO2> 52% wekmi Hykmeci 6ap mapkep 6016in mabslaadbsl.
Tayesciz atiHbimanblrapst 6ap mayeadi AVDO2> 52% apaceiHoa cmamucmukaablk MaHbl30bl mikesell 6allianbicmap aHbikmaaowst. Tanday
Homuoicenepi 6acka aliHbimanslaapmeH caasicmolpranda AVD02 meH nHe8MOHUS 0Uuaz2HO3bIHbIH (Haykacmanatida 6oaraH xcardatioa) apaceiHda
cmamucmukaablk Maybi3dsl mikesaell 6atiiaHbicmbly 604yblH Kepcemedi: MyMKiHOIK KambiHacwt (OLI) 2,8 (95%CH:1,53-5,11),p=0,0008;
KaHHblH JIAT 206 MMoab/n — mymKiHdik kambiHace! (OL) 2,6 (95%CH:1,41-4,75),p=0,0019; OAK<116 - mymkindik kamviHacw! (OL) 1,4 (95%
CH:10,75-2,66),p=0,2820. IIcesdo R2 - 218,7%, logLikelihood-42,56 anviHFaH modensdiH ceHimOinik eawemi. ModensdiH ey xHcakcvl 60a1camobl
MaHi 83,26%, AuROC-0,753; Se-71,03%; Sp-70,64%; NPV-71,30%; PV-70,37% kecy Hykmeci 60.10b1. AVDOZ2 caHdbik kepcemkiwin 601cay ywin
613 mayedi atinbimanst AVDOZ2 scane mayeaciz JIJL GCS, nakmam, NSE, aaroko3a, pH scane OAK aliHbimaabliapbimeH Kenmik pezpeccusiabl
masdaydel K010aHbLA0bL JcaHe MOJenbOiH canaablk cunammamacsl: R2 = 15,1%, R2 (my3eminzen) = 13,1%; p <0,0001. By modeandi sxceden
yepebpaibdbl namo102usicbl 6ap HaykacmaposlH HOMuUXceciH 601x4cay ywiH Koa0daHyFa 601a0bl.

Tytiin ce3dep: UHCY/AbM, 6AC MUBIHbIH XHcApPaKamvl, ommezi 60lUbIHWA KAHHLIH apmepuo8eHo30blK alibipmawbiabirbl (AVDO2),
JuazHOCMUKAAbIK HCIHE 60AHCAMObIK Kpumepuiiiep.
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Kipicne

Kasipri yakpITTa ’KeJes  TaMbIpJbl  JK9He
TpaBMaTHKAaJIbIK Ilepebpasib bl TATOJIOTHS OPTAJIbIK XKYHKe
KYHeciHiH KUl MyreleKTiKKe 9KeJIeTiH aypy/iapbIHbIH 6ipi
6oJIbINT Kasia Gepefi. OJMHIH eH Kell TapajiFaH cebenTepi
TaMBbIPJIbl CUIIATKA M€ )K9He UHCYJIbT Ka3ipri yaKpITTa 6YKiI
aJieM/ie eJIiMHIH, eKiHIli keTeKii ce6e6i 60JIbIIT Tabblaabl
[1].

JNuJeMUOJIOTUSJIBIK, TajjayFa CoulKec, aJieM/Jie
BMX Tapany KkepceTkimTepi aHTapJ/bIKTall es3repirn,
KblIbiHA 100 MbIH TYpFbIHFA LIAaKKaHJga 95-TeH 783-ke
JleliH, aJ XaJbIKTbIH, 6J1iM-XIiTiM KepceTKilli »*bljibliHA 100
MbIH TYPFbIHFA LIAaKKaHJAa 9,5-TeH 66-Fa AeHiH Kypauabl
[2]. Conpmaii-ak, pecmyGJMKaMbI3/la 3MHIEMHUOJIOTUSIIBIK
KepceTKillTepre Tajajay »xacaiaabl. BMIK-HblH Tapasnybl
100 MbIH TypFbIHFa IaKKaHAa 692 »xargal/ibl Kypajbl,
asn esJiiH opTypJai eHipJsepiHae esiM-xiTiM 100 MbIH
TYpFbIHFa IWaKKaHga 18,5-TeH 49-ra JediH e3repin
oTeIpazbl [3,4]. MuablH >kapakaTTaHybl HOTHXKecCiH/[e,
eH aJIbIMEeH, Xa/JbIKThIH »ac j»aHe eHOeKKe KabijneTTi
GeJliriHiy ekinaepi esefi xKoHe Myre/leKTiKKe YUIbIpan/ibl,
OyJl [aTOJIOTUS  MeJMKO-dJIEyMEeTTiK MNpo6JieMaHbIH,
Yy/aKeHi 6Gosibll TabbLIaZbl. MUJIBIH KapaKaTThIK »KoHe
KaH TaMbIpJapbl 3aKbIMJAHYJapbIHbIH, YJKEH yJiec
caJIMarbl, >KOFaphbl 6JIIM-XKITiM K9He MyreJleKTiKTiH Hauap
6o/DKaMAaphl ZiepeKTepi Kezesn 1epebpasbii MaTOJOTHS
npo6JieMacklH ©3eKTi caHaTKa WbIFapabl [5]. UeMusibIK
’KOHE TeMOPParUsJIbIK HHCYJbTTApP/a, COHJANW-aK MU/IbIH,
ayblp JKapakKaTTapblHAAa (MHUJBIH COFBLIYbl) TaMbIPJIbI
1epebpasib/bl KaH aFbIMbI 3apAal 1eresi

HieMUsNbIK, MHCYJIBT KAH aFbIMbIHBIH, KYPT
TeMeHJleyiMeH HeMece Lepebpasiblbl TaMbIpJapAaFbl
KaH aFbIMbIHBIH TOKTAal KaJybIMEH, MHU/JbIH 6acTamnKpbl
3aKbIM/IaHYbI 60JIBII TaGbLIATHIH KYHKE KacyllalapbIHbIH,
anomnTOo3bIHbIH JaMybIMeH MU TiHiH/Ieri IaTOGHOXUMHUSIIBIK,
MpoLEeCTepiH KacCKaAblHbIH JaMybIMEH CHUIATTaJa/ibl,

COHbIMEH KaTtap iciny, Lepebpanbabl >)KoHe
reMOAMHAMUKaIbIK JUCPYHKLHUSA, IKYHesNiK THUIOKCUS
TYpiHZE MU/ bIH, eKIHILIIiK 3aKbIM/JaHYbIHbIH,
Herisri KepiHicTepiH 6acrayra Heriz 6osagbl [6,7].

[eMopparvsiibl HHCYJbT Ke3iHJe 1epebpanbibl KaH
aFbIMbl MeTaboJIMKa/lbIK CTpPecCTiH JaMyblMeH MU
TiHiHIH TMIOKCHUSIChI — UIIEMUSCbIHA 9KeJIeTIH »KepTiliKTi
aHruocnasM KaJjblnTacaZpl. Ayblp 6ac MM >KapakaTbl
MUJBIH, 6GacTanKbl 3aKbIMAAJybIMEH Oipre »ypeni, 6yna
nepebpasnbAbl KaH aFbIMHBIH ayTOPEry/IsALUSAHbIH >KoHe
KaH alHaJIbIMbI 6y3blIbICTAapbIHA 9Kesesi[8,9].

Mu 3HeprusiHbl KalTa eHJeEy YIUiH IJIFOKO3aHbI
FaHa nal/iasiaHa/ibl )KoHe 9/1eTTe IHEPTUsSHbI CaKTaMai/bl,
COH/BIKTAH Tap LieH6epJe caKTaJaThbIH Y3/iKci3 KaHMeH

3epTTey aaicTepi MeH MaTepuaisapbl

3epTTey KIMHUKAJIBIK TOKiprbe cTaHAapTTapbIHA,
XeJbCUHKU JlexkapanUsiCbIHbIH, MPUHLUIITEpPiHE
»koHe MapaTt OcnaHoB AtbiHzAarbl batbic Kasakcran
MepuiHa YHUBEPCUTETIHIH, ITUKaIbIK KOMUCCUSCBIHBIH,
KaFujaTTapblHa cavikec »kyprisiagi. Ne 12 30.01.2018 x.
[15].

MugeiH rasz anamacyelH 3eprrey INVOS - 5100,
COMAHETHKA, AKI, xabbuizay KoHe JUHAMHKA
anmapaTTapelHAa MU KpIpThichiHA (rSO2) oTTeriHiH
6episy/TyTbIHY apaKaTbIHACBIH aHBIKTA/[bl.

2020 xpuigan 2021 okbara  Jgedinri Kesenpe
AxTebe KanaceiHaarbl (Kasakcran  Pecmy6uiMkachi)
HMHCYJIbT OPTaJIbIKTApPbIHbIH peaHUMalus 6eJiMiiesepinie
eMJle/iTeH KaH TaMbIpjapbl >KoHe TpaBMaTUKaJIbIK MU
aypyJiapbl 6ap 129 nanueHTTe aHbIKTaJ/(bl.

52

KaMTaMacbl3 eTy MH/JbIH KyMbIc icTeyi (90%) xoHe
acymanapaely eMipmenairi (10%) ymin eTe KaxeTr
[10,11]. Bapsblk 3appan mierymijepieH TYCKEH COTTe
9/lebu nepekTepMeH colikec Kesetin II-III  mopexesni
KOMaHBbIH JIaMybIMeH CBIPTKbl TBIHBIC AJYAbIH OY3bLIYbI
Gaiianbichl 6akKanazpl [12,13]. Otreri TacbiManzay
JKyHesiepiHiH  JKeTKijikci3ziri TiHAIK KOMIIOHEHTiHIiH
OY3bILJIybl )KOHE apTEePUOBEHO3/IbIK, albIPMAIIbLIBIK, OTTET]
6otibiHIIa (AVDO2) s)xoFapbliaybIMeH KOpiHic TanTel, 01 63
Ke3eriHJie aTaJjiblll 6TKEH MaTOJIOTUSJIBIK MPOLECCTEPAIH
iCKe KOCBLIBII OTTETiHiH aKTUBTI ¢popMasiapbiH HIBIFAPbIII,
NaTOJIOTHSJIBIK, eH6ep 6acTanazpl. OTTeriHiH XKeTKizinyi
MeH TYTBIHBUIYBIHBIH, HHJAeKkci (AVDO2) runoxcus
JKaFJalblH efayip KepceTTi, Oys ayblp KargalJarsbl
HayKacTapZa MU/JbIH eKiHIIIJIIK 3aKbIM/JJaHYbIHbIH, aJ/iblH
ajyFa MYMKiHAIK 6epeTiH OGipgeH 6ip Mapkep eKeHiH
3epTTeyJsep Aajenfeni. MaprtoiHenkos, B. f., Uypases, 0.
A. xoHe 6ipJiecKeH aBTOpJIAPAbIH 3€PTTey HOTHKeJIepiHeH
aJIFaH MaJIIMEeTTep MHU/BIH KeJlesl 3aKbIMJAaHYbIHbIH epTe
Ke3eHiH/e KaH alHaJIbIMbIHbIH FMIIOJMHAMUKAJIbIK TYPiHiH
JlaMyblHa, OKIle aCKbIHybIHA ’KoHE MUKPOLUPKYIALUAHDIH,
Oy3bplIyblHA  6Gal/aHBICTBI  OTTEriHIH  JKeTKi3iayiHiH
TOMeH/JIeUTiHiH aTanm oTTi. OAebu JepeKTepAi Tanjay
3epTTeylliiepAid MHUABIH  eKIiHIIIIK  3aKbIMJajyblHa
JlereH  KbI3bIFYLIBUIBIFBIHBIE, —~ apTyblHA  KapaMacTaH,
MU/JbIH OTTEri KyWiHiH UHAWKATOpJIapblH MHBA3UBTI eMec
GaraslayFa KaTbICThl aKHmapaT eTe KapaMa KaWLIbLIBbIKTbI
J)KOHe HeHpOpeaHUMaTOJIOTUSJIBIK, Ty3eTy Mep3iMzepiH
OHTAWJIAHABIPY K9He y3aK Mep3iMJi HoTHXesepAi
6oJnKaybIH, KeTKUTIKTiir yuriH api Kapail 3epTTey MeH
HaKThLIAYABI KOKeT eTefi [14].

Anaizia, 6y KpuTepuiaepAiH, HEMPOMOHHUTOPUHT
dJlicTepiHiH KellleHiIH/eri HAKTbl OPHBI, 0JIap/AblH KaiiTaamMa
1epebpanbbl HIIEMUSHBI JIMarHOCTHUKaJIay/JaFbl
MaHbI3bl, aJbIHFAH akKhNapaT Heri3iHJe KapKbIHAbI
TepaluAHbl TY3eTy MYMKIHAIrT KOCbIMIIA 3epTTeyJiepAi
KakeT eTexi. Auaiifia, »XeJleJl HeHMpOMaTOJIOTHACHI 6Gap
HayKacTap/la THUIIOKCMS MeH MIIEMHUs 3MU30TapblH
TipKedl OTBIPBIN, MUJBIH 3aKbIMJAHYJapblH 6GaKblaay
ajici peTiHZe HEHPOMOHUTOPUHITIH, apHaWbl 9AiCTEPIHIH
MYMKIH/IKTEpi TOJIBIK 3epTTeJMereH KyWiHJe KaJazbl.
Ocbl  TYXKbIpbIMJAMaFa CylieHe  OTBIPBIN,  MH/JIbIH
3aKbIM/IaHYJIAPBIHBIH JJaMy MaceJsieci olaH api »KaH-KaKThl
3epTTey/i KOKeT eTejl.

Kenen Heliponartosiorusicel 6ap HayKacTtapza
MU/IbIH, 3aKbIM/IAaHYbIHbIH, 60/KaMbl MeH asAbIH-aIyAbl
3epTTey/ieri 0Chl FhIIBIMU-NPAKTUKABIK MaceJeHi mery
6i3/1iH )KYMBICBIMbI3/IbIH, HETi31H KypaablL.

3epTxaHaJbIK 3epTTeylep [AWUHAMUKaja 1-re
(6actankpl) oxyprizingi. 3-5-7 HayKacTblH aypyxaHaZja
»KaTKaH KyHzepi. Capeicynarbl NSE >xone S100 geHreitnepi
anamubIH MDA xxunars! (DiaMetraSrl, cat. 2Kok.: DKO073, Zi
Paciana, UTanus) aKkysI3 MoJieKyiasiapblH apHAH bl TAHUTBIH
MOHOHYKJIeapJ/ibl aHTHAeHeJepAiH eKi TYpiH KoJiZaHyFa
Heri3ziesireH KaTThbl ¢aszabl dficneH. HaykacTeiH HeMece
TYBICTAPBIHBIH, Ka36alla aknapaTTaHJbIPbUIFAaH KeJliciMi
aJIbIH/IBI. Capeicynarel sakTaTAeruaporenasa (LDH)
JleHrensepi  M303H3MMJEpPAiI  CeJEKTHUBTI  TeXeyAiH
KWHETUKaJ/IBIK ~9JliciMeH aHBbIKTaIAbl. JlakTaT >KoHe
mioko3a  kepcerkimtepi  YIIIH ABS mnapamerpsepi
(KBILIKBLI-HETi3 KyHi) 'XKoHe apTepUsiJIbIK KaH Ta3bIHBIH,
KypaMbl: pH (KaHHBIH, KbIIIKbUIABIK HHAEKC]); pCO2; p02,
6ipereii Cmaprt-Kapra TexHoJsiorusicel (KipicTipinreHn
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GUOCEHCOPJIbIK, YuIIi
aHasusartopsl (Kanaza).

G6ap esmey KapTanapbl) EPOC

3epTTeyre reMopparusiblK MHCYJIbT 6ap HayKacTap
- 80 mauueHT (62,0%), HiIeMUAIBIK UHCYJILT 29 (22,9%)
’)K9He opTallla aybIpJbIKTaFbl KeJes1 KabblK 6ac cyilek -
MU KapakaTTapbl 6ap Haykactap - 20 (15,5%) KaTbICThI.
leMopparusiblK HHCYJbTIEH ayblpaTblH HayKacTap/bl
3epTTeyre Kocy Kpurtepuiljiepi rematoMma kesieMi 30 cm3
- TeH acaTblH MU ilIiJIIK KaH KeTyJep »kaFAaiaapbl 601/ bl
(HeriziHeH xapThl WAP TOPi3/i KaH KETyJiep); HLIEMHUSIIBIK
WHCYJIbTIEH ayblpaTblH HAayKacTap - KJMHUKAJbIK >KoHe

’)K9He ayblp MU KOHTy3usiapbl (1-cyper)). lemaToma
keJsieMi 80 cM3-ZieH acaTblH, ayblp AeKOMIIeHcalua/JaHFaH
COMaTHKa/bIK aypy/napbl 06ap, MH/JbIH, OKINEeHiH XoHe
TepiHiH KaTepci3 >xoHe KaTepJi icikTepi 6ap Mu imigik
KaH KeTyJepi 6ap HayKacTap Herisri TonTaH WbIFapblI/bL.
AypynblH HaTKeci 6GOHMBIHIIA JUarHosfa KapaMacTaH
MalnueHTTep TomnTapfa GeJiiHAi: Tipi KaiaraHgap - 63,5%
(n=82) xoHe KalThIC 6osFanAap — 36,5% (n=47).

MuzblH 3aKbIM/JaHYbIHBIH, aybIpJbIFbIH OaFasay
»K9He NMalMeHTTepAiH aypybIHbIH KJIHMHUKaJIbIK aFbIMbIHbIH
HoTwxKeciH 6ospkay yuwiH GCS (Intasro Koma Ilkasnacsr)

KT pepexTtepiMeH pacTasfaH nepebpasbibl MHGAPKTThIH  HEBPOJIOTUSJIBIK ~ 6aFasay  LIKaJachl  KOJJAHbLIJbI
60J1ybIMEH; ayblp MU 2KapaKaTTapbl 6ap HayKacTap - optawa (1-kecre).
Kecme 1 - Kalimbic 604FaH ycaHe mipi kKaaraH HayKacmapobly KAUHUKA/AbIK CUNAMmamacsl
Koropr, AmaH KaaFaHzaap, Ka¥Teic GosiFranzap, p
Grmenrzne % (N = 129) % (N =82) % (N =47)
Herisri 6as1 GCS . )
Me [Q1; Q3] 11,07 (10,72; 11,43) 12,04 9,66 <0,0001
'vnepravkemMus 110 61 (47,29%) 49 (55,06%) 0,0231!
ApTepuUsiIbIK TUIIepTeH3Ust 50 38(29,46%) 12 (13,48%) 0,0231!
ApTepusIbIK TMIIePTEH3Us + XKYPEKTIH, 27 17 (13,18%) 10 (11,24%) 0,0231°
HIIEMHUSJIBIK aypybl ! , !
A +
Agzggﬁm’"‘ PHIEPTEH3HA + KaHT 21 10 (7,75%) 11 (12,36%) 0,0231!
Backa aypyJiap 10 3(2,33%) 7 (7,87%) 0,0231!
THEeBMOHHS 94 22 (16,92%) 72 (80,90%) <0,0001!
Notes:
1. 1- x2 Pearson
2. 2- U-Mann-Whitney criterion

Cmamucmuka

CanasblK, epekllesiK I[eH KJIWHUKAJIbIK HOTHXKe
apacbIlHAAFbl  CTAaTUCTHUKAJBbIK OalIaHBICTBI  3epTTey
NAPCOH KPUTEPUMIH X2 ecenTeld OTBIPBIN, KOHbIOralUA
KecTeJIepiH TanAay apKblIbl )Kyprisiajgi.

Kputepuiiaiy KosAaHbL1y apThl OpbIHAAIMaFaH

Karganaa x2 Ttangay QPuumepaid eki  KaKThl 1]
KpuTepuiiHe coalikec xynmeH okyprizinai  (2p(F)).
Kenmnosisipsibl KOH'bIOralusl KecTeCiHZe eKi HOMHUHaJ/bl
Genrinepaiy, 6Gai/IaHbICBIHBIH, CTAaTUCTUKAJIBIK

MaHBbI3AbLIbIFbI XKeTKIiJIiKCi3 60oJ/IFaH KarFjalga, MaFrblHAChI
J)KaFbIHAH YKcac OGesrizepAiH 6ipHelle rpajanusiapsl
6ip-6ipine 6ipikTipinai, CogaH KeliH NUPCOH KPpUTEPUHiH
ecenTey X2 CTaTUCTUKaJbIK MaHBI3/AbLIBIKTBIH  KOJI
KeTKisinreHn fgeHredliMmeH (p) >koHe Ko3dULMEHTTEP
ko3ppunueHtimeH HeMece 95% ceHIMATIK MHTEpBa/IbIMEH
(95% CI). CanAbIK 9He callasbIK Oe/risiepAiH apacblHAAFbI
6al/IaHBICTBI 3ePTTEY CTATUCTUKAJbIK MaHbI3/bLIBIKTHIH,

Hoatumxesiep

MusbiH oTTeri TacbIMasazay JKaFJaubIH
CUINIATTAUTBIH KOpCeTKill peTiHJe KaHHBIH OTTeErI
GOMbIHIIA apTEpPHOBEHO3/bIK allpIpMallblIbIFbIHA
3epTTeyJsep JKYprisiagi. AVDO2 KepCeTKIlTepiH

naiiasany MyMKIiHZIrIH aHBIKTAy YIUiH CTATUCTUKaJBIK,
TaJay XKyprisiaai.

AVDO2 kabwuiay Ke3iHZe >KoHe [JUHAMHKazAa
Xa/Ilbl ~ TONTaFbl  6GapJsblK HAyKacTa aHBIKTAJAbI,
MOH/IepiHiH CTaTUCTHUKAJIBIK MaHbI3/|bl aHbIpMALIbLIbIFbIH
aHbIKTAy YUIIH JUCIEepCUAJBIK —Tajjay oKyprisiuim,
(1-cypet) oprama AVDO2 ysiecTipimMiH ycbIHA/bI.

,Z[I/ICHepCI/IHJ'[bIK Tajgay CTaTUCTHUKAJIbIK MaHbI3/1bl

KOJ1 ’KeTKisisireH geHreiiMmeH »xoHe HeMece 95% Cl-men
X2 Wald ctaTucTukacblH ecenTeil oThIpbIN, 6ip GaKTOpJIbI
JIOTUCTHKA/NBIK  pPerpeccusblK — TalJayAbl  KOJJaHy
APKBLJIbI XKYPrisiaai.

ChIpKATTBIH, KeJieJl Ke3eHiH/le es1iMre TayeJ/ji )KkoHe
TAyeJICi3 Kayin GpaKkTopJIapblH aHBIKTAY YIUIIH 6ip eJmeMai
J)KoHe KeIl eJIlleMJi perpeccUssblK, Taljay >Kyprisiigi.
Bospxanapl alHbIMasblIap/Abl aHBIKTAY YIIiH ce3iMTalbIK
MeH epeKUes KT ecenTed OTBIPHIN, KAOGbLIAAFBILITHIH,
»KyMbIc cunatTaManapsiaa (ROC) Tanzgay »xyprisiazi.

AVDO2 kepceTkilTepiHe Tayesici3 6GalJIaHBICTBI
alHbIMa/bLIAPAbl AHBIKTAY YLIIH OipHelle ChI3BIKTBIK
perpeccusiiblK, ~Tajjay oKyprisinzi. bipringen asra
KBIDKY TeXHMKAchbl KOJJaHbUIABL JlepekTep opralia
MOH * CTaHJAAPTThl aybITKy HeMece MeJMaHAJIbIK KoHe
NPOLIEHTUJIbIEP TYpiHAe OepinreH, p-maHzepi 0,05-TeH
TeMeH MOH/lep MaHbI3/[bl 6OJIbIIT CAHAJ/IbI.

weKTi geHreit Hemece (1-cypeT) Kecy HYKTeci pecMu Typze
6e.ty yiin AVD02>52% Kypa/pl.

Bipixmi TOyJIIKTe HaTeXecl KOJIalChI3
HaykacTap ToObIHJa oprama AVDO2 >korapbliayblHbIH,
caspicThipMainbl Toyekesni 9,04-ke ecti (95%CHU: 5,14-
15,91). bBip emmemai Tangaysa AVDO2> 52%-GeH
CTAaTHUCTUKAJIBIK MaHbI3/1bl 6alJIaHbICTBI KOPCETKEH MU/IbIH,
3aKbIM/IaHybIHbIH, alHBIMa/bIIAPbl KOMNTIK JIOUCTHUKAJBIK
perpeccus TajayblHa Ke3eH-Ke3eHiMeH eHri3inail. bipinmi
KaZlaM/ia KJIMHUKAJIBIK >KoHe 3epTXaHaJIbIK KepceTKillTep
(kapamaiiblM MoJesb) eHrisinfgi, Tanzay HaTIXKesepi
(2-kecTe) TeMeH/e KeJITipiareH.
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Cypem 1 - AVDOZ2 akblpFsl Homusce monmapbl 60libiHWa 632epic duazpammacsl

Kecme 2 - AVDO2 xcorapwlaay kaynin 6o1xcay

Ol ywin 95%CH
dakTop AuROC Cir aa : A o1l Pe ;g):-)g)(]c) L ba p
Kar TOMEH JKOFApbI
KoncranTa 0,3432 - - - -1,6461 23,0087 <0,0001
[IHeBMOHHUS, KOCblIca 0,677 0,3081 2,80 1,53 511 1,0280 11,1340 0,0008
JIAT! 2206 0,734 0,3077 2,60 1,42 4,75 0,9552 9,6351 0,0019
l'mokosa 27,5 0,741 0,3053 1,68 0,93 3,06 0,5209 2,9110 0,0880
)Kacbl<46 0,751 0,4898 2,29 0,88 5,97 0,8274 2,8533 0,0912
0AK?*<116 0,753 0,3223 1,41 0,75 2,66 0,3468 1,1576 0,2820
EckepTtysep:
1. JIAT - nakTaTAeruporeHasa, rJio0k03a,MMoJlb /Jt
2. Xacsl, xbla
3. OAK - opTa apTepHanbl KbICbIM, MM.C6.6
Tanpay HoTHXKesnepi 6acka alHbIManbiapMeH KaTblHacel (OII) 2,6 (95%CH:1,41-4,75),p=0,0019;

caybicThlpFanja AVDO2 MeH NHEBMOHHS AMArHO3bIHBIH
(Hnaykacrta madga GoJiFaH  JKaFdaiza) — apacblHAA
CTaTUCTUKAJIbIK MaHbI3/bl TiKesiel 6aiilaHbICThIH GOJIYbIH
KepceTe/i: MyMKiHJIiK KaTbiHackl (OI) 2,8 (95%CH:1,53-
5,11),p=0,0008; kauubiy JIJI' 206 MMOJIb/J1 - MYMKIHAIK

0AK<116 - mymkingik karbinacsl (OLI) 1,4 (95% CH:10,75-
2,66),p=0,2820. [IceBro R2 - 2187,7%, logLikelihood-42,56
aJiblHFAaH MOJeJb/IiH CeHiMAiNiK eJsmeMi. MogeabaiH
JIOTUCTUKAJIBIK, perpeccusiCbiHbIH, TeHJeyl Keseci Typze
60J1a/1bI:

P=1 /(1 + Exp(-(-1,646 + 1,028*[Tneemonus + 0,955*/I]' 2206 + 0,521 * I'ntokoza 27 + 0,827 * xncacet <46 + 0,347 * 0AK<116)))

MyHga P -
BIKTUMaJl/|bIFb;

AVDO2>52 »xofapbuiay KayliHiH

e - Taburu JlorapudmHin Herisi (e=2,72);

- 1,6461 - TypakTbl. MogenbaiH eH »KakKcChbl
6o/mxkamMabl MaHI 83,26%, AuROC-0,753; Se-71,03%; Sp-
70,64%; NPV-71,30%; PV-70,37% kecy HyKTeci 60J17bl.

AVDO2 caHAbIK KepceTKilliH 6oJpkay yuiH 6i3
Tayeaji alHbiMasbl AVDO2 xeHe Tayesciz JIAIL, GCS,
naktaT, NSE, ritokosa, pH koHe OAK aliHbIMasiblIapblMeH
KOITiK perpeccusiJiblK TalAayAbl KOJJAHABIK, (3 - KecTe)
KOpCeTiIreH allHbIMaJTblJIap 0Cbl MAPKEP/AiH CaH/IbIK MOHIH
60JDKa/Ibl.

Kecme 3 - AVDO2 caHdbik MaHIH 6042caydbly KeHeliminzeH pe2peccusiiblk maaoay

R%- dakTopsl 2 . Hpbicanasbl

dakTop (tyserinren) R? - e3repic Koppenauus B-k03d . CraHg. KaTe p
KOHCTaHTa - 6,4044 <0,0001
GCS 10,0% 13,32% -0,32 -2,928 0,2428 0,0013
I'1rokosa 11,6% 3,35% 0,23 1,274 0,2159 0,0720
JIAT 12,0% 1,71% 0,17 0,001 0,0066 0,2683
NSE 12,2% 1,30% 0,15 0,024 0,0401 0,2283
pH 12,3% 1,14% 0,10 0,629 0,1787 0,1754
O0AK 13,1% 1,04% 0,15 0,037 0,0372 0,0921
Eckeprysep:
1. GCS - ['1a3ro KoMa IIKaJIackl, ynan
2. JIJT - naKTaT/AeruporeHasa, oKo3a, MMOJIb /1
3. NSE - HeiipoHapHaMaJibl 3HOJIa3a, ng/ml
4. pH - Tepic oHbIK lorapudM TYypiHzge
YCBIHBLIFaH IJ1a3MaiaFbl CyTeri HOHAAPbI
KOHIIeHTPaLUAChIHbIH JeHreii
5. 0AK - opTa apTepuaabl KaH KbICBIMbI, MM.C6.0
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CaH/JbIK KepceTKilTi 6Gospkay yuiiH 6i3 Toyesni
aiHbiMasibl AVDO2 »xoHe Toyesici3 KecTelle KepceTiireH

allHbIMaJIbLJIAp OChl MapKepAiH CaH/AbIK MOHIH 60JiKafbl
»k9He popMyJIackl OcbLIal KepiHic TanThI:

AVDO02=44.05-0.83*GCS+0.4*I'noko3a+0.01*/I4I'+0.04*NSE+0.23* pH+0.06 *0AK

MyH/a 44,046 - TYpaKThl;

- 0,831 - GCS perpeccust kK0adduLHeHTi;

0,400 - riroK03a perpeccusiCbIHbIH K03pPHUIMeHTi;
0,006 - JIAT perpeccust koadpdunmreHTi;

0,042 - NSE perpeccus koaddunueHTi;

0,229 - pH perpeccus koappuLneHTi;

0,064 - opTa
k03¢ PUIMEHTIH KOPCETTI.

APT.KbICBIM  perpecCHUACbIHbIH

TemeHJile 6GaKblIAaHATBIH MOHJEP/iH 6oJnKaMFa
TOyeJNAIIK rpaduri koHe 1-cypeTTe MaHbBI3JIbLIbIK
MO/IeJIiHIH, canackl KOPCeTIJITeH.

R-kBazpar 15,1%
R-KBazipaT Ty3eTisireH 13,1%
CTaHJapTThIK KaTe Y 8,71
F-craTuctuka 6,27
Epkingik gapexesnepiHiy 212
CaHbI
P nenreii <0,0001
AVDO,
e v=0.1507x +42371 -
= R==10.13507
':' - 2 E []
= =.‘L| 4 I=J —
- .. -
[] - -
. . 1 L}

OOITHAMIETR M JHOEP

a - 6aKbLIaGHaMblH MaHOepdiH 6oaxcamra mayeadinik epaguei; a - modeas canacwl

Cypem 1 - AVDOZ2 caHdblK MaHIH 601%4cay MOdeab canacol

opi kapai 6i3 AVDO2>52 ywin Kamnsan-Meiiep
GoMbIHIIA eMip cypy KabijJeTTi/liri KUCbIKTAPbIH CaJIJbIK,
(2-cypet). AVDO2>52% kepceTkiwi 6ap TomTa Hauap
HOTIKeHIH 6acTaly KaF[alJapblHbIH KyMYJIATUBTIK
KepiHici GaKpLIayAblH ajfallKbl KYHZEpi ekire Tapasa

Gactagpl. Log Rank (Mantel Cox) <0,0001 (x*=83.993);
Breslow (Generalized Wilcoxon) <0,0001 (x*=74.499);
Tarone-Ware<0,0001  (x?=79.419) KpuTepuilnepi
OOMBIHINA KOJI JKETKi3i/ireH MaHbI3AbLIbIK JeHrehin
KOpCeTTi.

ANDOR

duration_tday

Cypem 2 - AVDOZ2 ywin Kanaau-Meliep 6oliviHwa emip cypy Kabisemmiaiei KucblKmapbul
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MuU/IbIH OTTETiH )KeTKi3y/TYThIHY apaKaTbIHACbIHbIH
TeMeHJleyl  asiCblHJ@a  OTTEriHIH  apTepUOBEHO3/bIK
albIpMallbLIBIFBIHBIH JUHaMUKachkl (AVDO2) Tikesel Tepic
6aisianbIcThl KepceTTi. TH-neH ayblpaThlH HayKacTapza
AVDOZ2 aypybIHBIH, 3-wi
KyHiHe 2,44%-ra (95% CHU: 49,42-52,23); UU nen-2,07%-
fa (95% CHU: 44,19-49,16) ecti. JlaMbIFaH THUIOKCEMUS
OTTETIHiH TacbIMaJJaHybIHbIH TOMEH/IeyiHe )KoHe OHbIMEH
6alJIaHBICTBl  TUIOKCHUSJIBIK ~ Ba30KOHCTPUKLUAHBIH,
TUITOKCUSIHBIH, MU/IbIH, €KiHLITIK 3aKbIM/IaHy GaKTOpJIaphl
peringe TexenyiHe okeseni. BMX -meH ayblpaTbiH
HayKacTap ToObIHAA MYHJAAM e3srepicTep 6o0JiFaH KOK,
bacTamKbl MOHJEpAiH  KepceTKimTepi TeMeHJeMeni,
KepiciHlle »KofapblIajbl. bys mnanuMeHTTepAiH aybIp
Xa/lje KypeTiHAIrIMEH »KoHe aypyxaHara >XaTKbI3Y[blH
aJFallKbl CcaraTTapblHJA OKIeHI KacaHJAbl KeJJeTy
TUNEPBEHTU/ISALNSA peXUMiH/e 6acTatajbl.

Koppenauusablk TajajjayMeH JKYprisijireH ras
alMacy KepceTKillTepi MeH HEBPOJIOTHSJIBIK CTaTyC
Ky#iHiH [1a3ro koma wkasnacel (GCS) apacbiHAaFbl e3apa
6allJIaHBICTBl aHBIKTAy VIIIH NalMeHTTepJiH 6apJblk
TonTapbl yuiH GCS xoHe rSO2 (r=0,45, p<0,0001) xoHe

Tankpliay
MuzblH OKCHUreHaUMsIChIHBIH, Oy3blIybl KebiHece
ceben eMec, KemnTereH ¢QakKTopJjapAblH acepiHeH

nepe6pasnbabl MeTab0JU3MHIH HallapJayblHbIH, HOTHXKECI
ekeHi aHbIK. TeMeH ce3iMTaNABIKTBIH Tafbl 6ip MyMKiH

Tycinaipmeci:  Lepe6paibJbl  OKCUMETPUSI  MH/IbIH
KOPTUKaJbJbl GesiMAepiHiH KeprijgikTi 1epeGpanbiabl
OKCUTeHalUsICbIH KepceTezi >KoHe GaraHaJIbI
KYPBIIBbIM/JJApAbIH, OKCUT'eHaLUsIChIHbIH CUNaTbIH
KepceTHnenai.

bBi3 asfaH HoTHXejep KOHe TUIOKCHUAHBIH,
ocbl GoJ/DKaMZApPBIH 3epTTey KeJesJ TaMbIpJbl >KoHe

»KapaKaTTbIK 3aKbIM/IaHy/1apAaFbl XKe/Jies1 Ke3eHAeri MU/IbIH
TUMOKCUSIJIBIK,  3aKbIM/IAHYbIHBIH MaTOreHeTHUKAJIBIK,
npouectepi Typasbl TYCIHIKTEpAl KeHeHTyre MyMKiHZIK
6epei, 6ys1 6erisi 6ip FRIIBIMU KYHABIBIKKA He )KOHE OHbI
1epebpasib/bl 3aKbIM/IAHY GeJirijiepi peTiHe nakgamaHyFa
60J1a/1bI.

bisziH JepekTepiMis KemnTereH 3epTTeylliJiepAiH,
conblH iminge (Takeuchi T, Kasahara E et. al.) nikipsiepimen
COMKec KeJleZli, 0/1ap HayKacTap YILUiH TMIIOKCHUSA arpecCUBTI
’KOHe 3aKbIMJAWUTBIH ¢GaKkTop 6oJbIN TabbLIaAbl, Oy
YHKIMOHAIABIK OY3blIy/IapFa )KoHe MU JKacyllaJapbIHbIH,
3aKbIMJlasybIHA 9Kesiefi. bosamakra OyJ1 KaFgail MUJbIH,
eKIHIIIIK UIIeMUsJIBIK 3aKbIMJAHYbIMEH KypJeJieHe
Tycyi MyMKiH. KaH/ZaFbl OTTeriHiH apTepUOBEHO3/bIK
albIpMallbLIbIFbIH MU/IbIH, OTTET] TachbIMasJay »KaFAalblH
CUIIATTAaNTBbIH KOpCeTKill peTiHAe 3epTTey apKblibl
AVD02>52% cTaTUCTUKa/IbIK MaHbI3Jbl IIEKTi JeHren
HeMece KeCy HyKTeci Tipi KajFaH >XoHe KaWTbIC OOJIFAaH
HayKacTap TOObIHA peCMU TYpAe 66JIiHy YIIiH aHbIKTaIAbL.

bip eJieMi Tajajayaa AVDO2>52%
CTaTUCTUKA/NBIK MaHbI3/lbl GalJIaHbICBIH KOPCETKEH
MU/IbIH, eKiHIIUIIK 3aKbIMJJaHYbIHbIH, aWHbIMAJIbLIAPbI:
JIIr=2206 mmonab / 1, OAK<116 MM.pT.CT, riwKo3az7,5
MMOJIb/Jl K9HE HAyKACTbIH [HEBMOHHUSI JMarHO3blHA

KopbITBIHABI

Bi3 xyprisreH ken esieMJi Tajajay KepceTKeH/ieH,
AVDOZ2, ecyi Hallap H9THXKe KayIliH eki ece apTThIPAbI )KoHe
AVDO2 naTmxenephi ceHiMJi koHe Tayesci3 GoJnkayra
MYMKIiH/iK 6epesi.

Myazgenep KaKTbIFbICBI: ABTOpJlap MyZAzesep
KaKTBIFBICHI XKOK, ZIell MaJliM/leMeH .

GCS »xaHe AVDO2 (r=-0,45, p<0,0001) apaceiHAaFbl Tepic
GalyiaHbIC aHbIKTaAAbL. OcbIFaH yKcac e3srepictep rSO2
(42,72 (95%CH: 41,18-44,26), p<0,0001) >xone AVDO2
(54,75 (95%CH: 53,24-56,26), p<0,0001) aypybIHBIH
HOTH KeCi 60HbIHIIA Zja GalKaI/bl.

ROC-tangaynael  3epTTey  GOWBIHLIA  aypyAbl
60JnKay KpUTepuiaepi peTiHAe Lepebpasb/bl ra3 ajamMacy
KepceTKiwTepiniH TuiMAinirin 6arasay rSO2 xkoHe
AVDO2 ROC xuceirbiHblH, actbiga (0,91) »xone (0,88)
Kecy HykTesepimMeH (<45-48, p<0,0001) »xone (>54-
52,p<0.0001) eH yskeH ayzaHfbl kepceTTi. Ce3iMTanAbIK,
93,9 xoHe 95,12%, apHaManblIbIFbl THiciHIIE 86,05 xKoHe
86,82% Kypaabl. Ce3iMTasizblK IeH apHaMaJblIbIKThIH,
J)KOFapbl MoHAepiHiH kepceTkimTepi 80-meH 100%-fa
JelliH aybITKU/IbI IeTeH XaJ/lbl KaObLIJaHFaH TyCiHikTepAi
ecKepe OTBIPBIN, >KaJIbl TeKCcepiireH MNalUeHTTeP/iH
6apJiblK ipikTeMeciHze aTan eTyre 6osazpl. bakbliayblH,
1-3 kyHiHZe FaHa Lepe6pa/ibAbl OKCHUMETPHUSl >KOFapbl
apHaMasblIbIK K0He TeMeH ce3iMTa/AblKKa He 6O0JI/bl
67,42% (x2-73,2528). TemeH ce3iMTa/ABIKTbIH MYMKiH
TyciHAipMeci - 6y Ke3eHJepJe eH ayblp HayKacTapja
KOJIaMChI3 HOTHKE Maija 60J1ybl MYMKiH.

KOCblIybl. bBacka aWHbIMaJbLIapMeH —CaJbICThIpFaH/a
AVDO2 MeH MHeBMOHMS JMArHO3BIHBIH (HayKacTa maizga
60JIFaH aFAaia) apacblHaFbl CTATUCTUKAJIBIK MaHbI3/1bl
Tikesel 6aisanbic aHbiKTangs: OII 2,8 (95% CH:1,53-
5,11),p=0,0008 kypazsbl; KauHbIH JIAT 206MMoub /a1 - OL
2,6 (95% CH:1,41-4,75), p=0,0019; OAK TtemeHzaereH
ke3ge<l16mm.pr.cT- Ol 1,4 (95% CH:0,75-2,66),p=0,2820.
[ITHeBMOHMS mnauueHTTepAiH 42,92%-bIiHAAQ OPBIH as/ibl
»koHe 1 KYHHeH 6acTan TepeH CaHAaHbIH JeNpecCUsIChIMEH,
OpTa/bIK TBHIHBIC ay, XYTY J>X9He TeMOJUHAMHKAJIbIK
esrepicTepMeH GalJaHBICTBI 60JiAbl. [IHEBMOHMSIHBIH
nan/ia 60J1ybIHBIH, KOChIMIIA GaKTOPJIaphl MalUeHTTePiH
)eJiesl Lepebpassbl Oy3bIbICTAp MEH OKIeHi jKacaH[bl
XKeJIZETY GOJIBL.

Mojenb/iiH, eH, »akcbl 6o/pkaMabl MaHi 83,26%
kecy HYKTeci 6os1b1, AUROC KUCBIFBIHBIH ayaaHbl-0,753;
Se-71,03%; Sp-70,64%; NPV-71,30%; PPV-70,37%. AVDO2
CaH/BIK KOPCeTKILIiH 60/Kay YIIiH Toyesici3 alHbIMaJIblIap
a"bikTanabl (JIAL, GCS, NSE, pH »xxone OAK) skoHe aJibIHFaH
Moze bliH canackl: R2 =15,1%; R2 (ty3etinren.) = 13,1%;
p<0,0001. 3epTTey HaTHXKeJiepi KepCeTKeHJeH, opTalia
AVDO02>52% MoHi Ke3iHAe HayKacTapAarel aypyAblH 1-mi
TyJIiriHZe KoJsalichi3 HaTwxke Kaymi (OP) - 2,42-re(95%
CH:1,77-3,31), p<0,0001-re apTazbl. OTTeriHiH, *KeTKi3inyi
MeH TYTBIHBUIYBIHBIH, HHJeKci (AVDO2) rUNOKCHUSIHBIH
JKaFJalblH  efyip KepceTTi, Oy ayblp KaFgalJarsel
HayKacTapZa MUJbIH eKiHIIJIK 3aKbIMJAHYbIHbIH aJ/J{bIH
aJlyFa MYMKIHZIK 6epzi.

Bi3 anran masimerTep R.S Pereira , M.R Ramalho
J)K9He 6ipJiecKeH aBTOpJIAP/AbIH 3epTTey HOTHXKeJsepiHe
coWiKec KeJsieZi, OyJ MUJBIH KeJeJ 3aKbIMJAHYbIHbIH,
epTe Ke3eHiHJe KaH aWHa/JbIMbIHBIH THIIOJUHAMHKAJIbIK
TYpPiHiH ~ JaMyblHa, ©KIeJeri ACKbIHYbIHa JK9He
MUKPOLHUPKYJISIUSIHbIH, 6y3blIybIHA 6alIaHbICThI
OTTETiHiH eTKi3inyiHiH TeMeHaeyi 6aiiKaaagbl

Kapxbuianabipy. Kapxblianablpy 601Maabl.
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normal pressure hydrocephalus presenting with dementia and brain atrophy (atypical idiopathic normal pressure hydrocephalus).

Neurologia medico-chirurgica, 40(1), 38-47. https://doi.org/10.2176 /nmc.40.38
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Pe3wome

Beedenue. /[lanHnas uccaedosaHus 045 uyyeHue apmepuoseHo3Hol pasHuysl 8 okcueeHayuu kposu (AVD02) u nokazameseli ucxodos
uepenHo-M032080l MpasMbl KAK NPOZHOCMU1ECK020 3HAYeHUS! 3a60.1e8aHUSl Y NAYUEHMO8 C OCMPbIMU COCYOUCMbIMU U MPABMAMUYECKUMU
nospesicoeHusMu.

Leav uccaedosanus: HsyveHue npozHocmu4eckoll poau apmepuogeHo3Hol pasHuybl okcuzeHayuu kposu (AVDO2) y 60abHbIX €
ocmpuIMU cOCyOUCMbIMU U MPABMAMUYECKUMU NOBPEHCOeHUSMU.

Memodebl. [IpocnekmugHoe ko2opmHoe uccaedosaHue ¢ yyacmuem 129 nayueumos. B cpoku Habaiodenus dobasasaucs I'KC, JIAL
2/110K03a, cpedHee apmepuabHoe das/eHue, 803pacm u nHesMoHu4eckue ocaoxcHeHust, HCE, 2a308b1ii cocmas apmepuanbHoll Kposu: 601bHbIX
8 omoe/ieHUU UHMEeHCUBHOU mepanuu uccs1e008aau npu nocmynjaeHuu, Ha 3, 5 u 7-e cymku.

Pe3yabmamel. Haubosee 8asicHbIM hakmopom pucka HebaazonpusimHozo ucxoda uau AVDOZ2 sieasiemcsi mapkep ¢ nopo2080tl moukoll
>52%. Cmamucmu4ecku 3HayuMble npsimble C8513U OblAU 06HapydiceHbl mexcdy 3asucumbimu AVDO2>52% c HezagucuMbiMU nepemMeHHbIMU.
Pe3yabmamel aHau3a hokasblearom Haauyue cmamucmuvecku 3Ha4uMoll npsmoli cessu mexcdy AVDO2 u duazHozom nHeemoHuU (8 cayvae
nayueHma) no cpagHeHuo ¢ dpy2umu nepemeHHvIMU: omHoweHue warcos (OL) 2,8 (95% JH: 1,53-5,11), p=0,0008; JIAI" 8 kposu 206 MmoAb/1
- omHoweHue waHcos (OL) 2,6 (95% [I1: 1,41-4,75), p=0,0019; COAC<116 - omHoweHue waHcos (OLl) 1,4 (95% JH: 10,75-2,66), p=0,2820.
Ilcesdo R2 cocmasasiem 218,7%, logLikelihood-42,56 sieasiemcsa mepoil HadescHocmu nosyveHHol modeau. Hauayvwwas npoeHocmuyeckas
yeHHocmb Modeau cocmasasiem 83,26%, AuROC-0,753; Ce-71,03%; Cn-70,64%; UIIC-71,30%,; Toukoli omceuenuss cmaaa PV-70,37%. [ias
npozHo3uposaHus koauvecmeeHHol oyeHku AVDO2 Mbl ucno1v308a1uU MHO}CECMBEHHbIU pe2pecCUOHHbIU aHAU3 ¢ 3a8UCUMOU hepeMeHHOU
AVDOZ2 u He3zasucumbimu nepemeHHbiMu LDH, GCS, nakmamom, NSE, a2atoko3ot, pH u OAC, a kauecmeeHHble Xapakmepucmuku Modeau 6bulau
caedyroujumu: R2 = 15,1%, R2 (ckoppekmuposanhblil) = 13,1%; p <0,0001.9my mo0desb MOX#HO UCNO0Ab308aMb 015 NPO2HO3UPOBAHUS UCX00a
JleveHus nayueHmos ¢ ocmpoltl yepebpasabHoll namoiozuell.

Katouesblie ca108a: uHCy16m, YepenHo-M03208as1 mpasma, apmepuo8eH03Has pasHuya okcueeHayuu kposu (AVD02), duaenHocmuueckue
U npozHocmuyeckue kpumepuu.

Predictor of expression of cerebral blood gas composition in patients with acute vascular and traumatic
brain injuries

Zhanslu Sarkulova ', Ainur Tokshilykova 2, Marat Sarkulov 3, Marat Zhankulov *, Ainagul Sarbaeva ®,
Botagoz Kalieva ¢, Ruslan Zhienalin 7, Camila Daniyarova  Sholpan Kosmuratova °

! Head of the Department of Anesthesiology and Reanimatology, West Kazakhstan Marat Ospanov Medical University,
Aktobe, Kazakhstan. E-mail: Slu2008@mail.ru

2 Associate Professor of the Department of Anesthesiology and Reanimatology, West Kazakhstan Marat Ospanov Medical University,
Aktobe, Kazakhstan. E-mail: ainur.t_83@mail.ru

3 Head of the Department of Urology and Andrology, including pediatrics, West Kazakhstan Marat Ospanov Medical University, Aktobe,
Kazakhstan. E-mail: tair.sark@mail.ru

* Assistant of the Department of Anesthesiology and Reanimatology, West Kazakhstan Marat Ospanov Medical University,
Aktobe, Kazakhstan. E-mail: zhankulov_marat@mail.ru

58


https://doi.org/10.2176/nmc.40.38
https://orcid.org/0000-0001-6669-1244
https://orcid.org/0000-0003-4416-0180
https://orcid.org/0000-0003-1165-9049
https://orcid.org/0000-0002-9184-7316
http://Сарбаева А.М.
https://orcid.org/0000-0001-7343-0528
https://orcid.org/0009-0007-6193-5773
http://Даниярова К.Р.
https://orcid.org/0000-0002-4886-2713
https://orcid.org/0000-0001-6669-1244
https://orcid.org/0000-0003-4416-0180
https://orcid.org/0000-0003-1165-9049
https://orcid.org/0000-0002-9184-7316
https://orcid.org/0000-0003-3410-0299
https://orcid.org/0000-0001-7343-0528
https://orcid.org/0009-0007-6193-5773
https://orcid.org/0000-0002-6145-1839
https://orcid.org/0000-0002-4886-2713

Traumatology and Orthopaedics of Kazakhstan, Volume 4. Number 70 (2023)

5 Assistant of the Department of Anesthesiology and Reanimatology, West Kazakhstan Marat Ospanov Medical University,
Aktobe, Kazakhstan. E-mail: sarbaeva75@mail.ru

¢ Assistant of the Department of Anesthesiology and Reanimatology, West Kazakhstan Marat Ospanov Medical University,

Aktobe, Kazakhstan. E-mail: k.botagoz_1981@mail.ru

7 Assistant of the Department of Anesthesiology and Reanimatology, West Kazakhstan Marat Ospanov Medical University,
Aktobe, Kazakhstan. E-mail: rzhienalin@mail.ru

8 Assistant of the Department of Anesthesiology and Reanimatology, West Kazakhstan Marat Ospanov Medical University,

Aktobe, Kazakhstan. E-mail: Raull4@list.ru
? Associated professor of the normal physiology department, West Kazakhstan Marat Ospanov Medical University,
Aktobe, Kazakhstan. E-mail: sholpan.arenova.87 @mail.ru

Abstract

Introduction.This study aimed to investigate the arteriovenous difference in blood oxygenation (AVDOZ2) and outcome indicators of
traumatic brain injury as a prognostic value of the disease in patients with acute vascular and traumatic injuries.

Objective: To study the prognostic role of arteriovenous difference in blood oxygenation (AVD02) in patients with acute vascular and
traumatic injuries.

Methods. A prospective cohort study involving 129 patients. The observation periods included GCS, LDH, glucose, mean arterial pressure,
age and pneumonic complications, NSE, arterial blood gas composition: patients in the intensive care unit were examined upon admission, on
the 3rd, 5th and 7th days.

Results. The most important risk factor for adverse outcome or AVDO2 was a marker with a threshold >52%. Statistically significant
direct relationships were found between dependent AVD02>52% with independent variables. The results of the analysis show a statistically
significant direct association between AVDOZ2 and diagnosis of pneumonia (in patient case) compared to other variables: odds ratio (OR) 2.8
(95% CI: 1.53-5.11), p=0.0008; LDH in blood 206 mmol/L - odds ratio (OR) 2.6 (95% CI: 1.41-4.75), p=0.0019; COAS<116 - odds ratio (OR) 1.4
(95% CI: 10.75-2.66), p=0.2820. The pseudo R2 is 218.7%, logLikelihood-42.56 is a measure of the reliability of the obtained model. The best
predictive value of the model is 83.26%, AuROC-0.753; Se-71.03%; Cp-70.64%; NPS-71.30%; PV-70.37% was the cut-off point. We used multiple
regression analysis with the dependent variable AVDOZ2 and independent variables LDH, GCS, lactate, NSE, glucose, pH, and OAC to predict the
quantification of AVDOZ2, and the qualitative characteristics of the model were as follows: R2 = 15.1%, R2 (adjusted) = 13.1%; p < 0.0001.This
model can be used to predict the outcome of patients with acute cerebral pathology.

Keywords: Stroke, brain injury, arteriovenous blood oxygenation difference (AVDO0Z2), diagnostic and prognostic criteria.




Traumatology and Orthopaedics of Kazakhstan, Volume 4. Number 70 (2023)

https://doi.org/10.52889/1684-9280-2025-2-76-60-67

HecoBepuieHHbIN ocTeoreHes Tun XV: KlimHu4YecKui ciay4au

Ypym6aepa K.K. ', Abunbraes A.M. ?, Kazanranos P.C. 3, XKycynos C.M. *

! Unmepn 7 kypca, llasaodapckuii puauan Meduyunckuii ynueepcumem Cemeli, Ilaeaodap, Kasaxcman.
E-mail: zhaina279@gmail.com
2 PhD, ucnoansawowull 0693aHHOCMU AccoyuupoeaHHozo npogeccopa kagedpul xupypauu, Illasaodapckuii puruan MeduyuHckuii
yHugepcumem Cemetl, [lasnodap, Kazaxcman. E-mail: askar.abiltayev@smu.edu.kz
3 PhD kagpedput xupypzuu, llaeaodapckuil uauan Meduyurckuil ynueepcumem Cemetl, [lasnodap, Kazaxcman.
E-mail: rustem.kazangapov@smu.edu.kz
* Kandudam meduyuHckux Hayk kagedpul xupypauu, [lasaodapckuil guauas Meduyunckuii ynusepcumem Cemell,
Iasaodap, Kazaxcman. E-mail: sabit.zhusupov@smu.edu.kz

Pe3ome

B cmamve npedcmasseH KauHudeckull cayyaill pedkoll ¢opmbl HecosepuleHHO20 ocmeozeHe3a (mun XV), 8blsi8/1eHHO20 Y
HO080pOAeHHOU desouKu. ONUCAHbI KAKYe8ble KAUHUYeCKUe NPOsi8AeHUSs], 2eHemuYecKue achekmbsl 3a60.1e8aHusl U h00X0dbl K UAzHOCMUKe.
IlpusedeHbl  pe3ysbmambl  AA60PAMOPHbLIX U UHCMPYMEHMAAbHbIX —uccaedogaHull, nodmeepxcdarouwjue oduazHo3. PaccmompeHbl
mepanesmuyeckue cmpamezuu, 8Ka04as 6ucochoHamHyo mepanur U nepchekmuebl NpuMeHeHUs: mapeemHbslx npenapamos. Paboma
noduepkusaem 8axcHOCMb paHHel dUAzHOCMUKU U MeXCOUCYUNJAUHAPHO20 NodXoda 051 ONMuMu3ayuu Je4eHusi NayueHmos ¢ OaHHbIM
3a60s1e6aHUeM.

Kawuesble cnosa: HecosepuieHHblll ocmeozeHe3 XV muna, pedkue 2eHemuveckue 3abosegaHusi, mymayus zeHa WNTI,
bucgocdonamuas mepanus, mapaemHast mepanusi, 0UazHOCMuUKa pedkux 60/1e3Hell, namo.102us KOCMHO MKAHU, 0Cmeoz2eHe3 Heco8epuleHHbL.
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BBeaenue

HecoBepiieHHbIN ocTeoreHes (HO) —
HacJe[CTBEHHOe 3a60JieBaHMe COeJUHUTEJNbHOH TKaHH,
XapaKTepusyloleecss XPYNKOCTbIO KOCTEH M YaCTbIMU
nepesoMamMu. Berpedaemocts HO cocTaBisieT mpuMepHO
0,3-0,7 ma 10 000 HOBOpOxAEHHBIX [9]. B 2023 roxy B
KasaxctaHe 3apeructpupoBaHo 70,6 ciiydyaeB BpOKAEHHbBIX
aHoMasui, fedopManui U XPOMOCOMHBIX HapylleHUH Ha
1000 myazieHLeB IEPBOrO roJia »KU3HHU, YTO IKBUBAJIEHTHO
26 279 cnydasm [10]. HecoBepuieHHBIH ocTeoreHes
nsy4vaetcs c XVII Beka, korza 60/1€3Hb BliepBble MPUBJIEKJIA
BHMMaHHe Bpayel U ydeHblX. [lepBoe omnucanue HO
NPUHAJIEKUT QPaHIy3CKOMY CBALIEHHUKY Mase6paHury,
KOTOpbIN B 1674 rozsy onucaJ caydail 20-71eTHEro My>K41HbI
C MHO)XeCTBEHHBIMHU ITepeIOMaMH U UHTeJJIEKTYaTIbHbIMU
HapylweHnusaMu. B 1788 romy wmBenckuii xupypr Osayc
fAxo6 dxMaH BnepBble faj HayyHoe omucaHue HO, xoTa
JIMaTHOCTHpOBaJ 3aboJieBaHHME KaK OCTeoMassnuio. B
1831 romy 3aMOHA AKCMaH BBIJI€JIUJ YeThipe KJIIOYeBbIX
npusHaka HO: XpynmKoOCTb TeJIOC/IOXKEHHs, MOBBIIIEHHYIO
JIOMKOCTB KOCTeH, THIEePMOGHUIBHOCTD CYCTAaBOB U TOJTyObIe
ckiepsl. B 1833 roxay Moramn JloGmTe#H ompegesin
HacJIeICTBEHHYIO TPUPO/Y 60JIe3HH, 2 TEPMUH «OCTEOTeHe3
HeCOBEPIIEHHbIM» OblI BIepBble BBeJeH B 1849 roay
roJIaHCKUM npodeccopom Busiemom Bpostkom. B 1979
roay Cunsenc, CeHH 1 JlaHKC TpeI/I03KUIIN KJIacCUPUKALHI0
HO, cTaBiyro 0CHOBOM /11 COBPEMEHHOW AUAarHOCTUKU U
vccaeoBaHuu [6].

Bosie3snp CONPOBOX/1AETCA KJIMHUYECKHUMU
MMPOABJIECHUAMU, TaKUMHU KaK 4acTble nepesioMal,
CUHUE CKJIEPBI, OTepsl C/ayXa, AedopMalnuell KOCTeH U

MaTepI/IaJIbI M METOo/Jbl

[IpoBeJileH pETPOCHEKTUBHBIM aHaIU3  CJydast
HECOBEPIIEHHOTO0 oOcCTeoreHesa Tuma XV Ha OCHOBe
aMOyJIaTOPHOrO HaOGJIIOJEHUsT W JIaHHBIX M3 HCTOPUHU
00JIe3HW TNalMeHTa, IMOJyYUBLIEr0 KOHCYJIbTALUU U
o6ciiejoBaHMe B MOJIMKJIMHUKE, a TAKXKE CTALlMOHAPHOI'O

Habuwogenuss B 2024 ropy. /luarHoCTUYecKUe U
TepaneBTUYECKHE MepOonpUATUS MPOBOJUINCH
B COOTBETCTBUM C  KJIMHHUYECKHUM  INPOTOKOJIOM
"HesaBepiieHHbii octeoreHe3 (Q78.0)", ofo6peHHbIM

O6GbeJMHEHHON KOMMCCHEH IO KayeCTBY MeJULUHCKUX
ycayr MuUHHCTepCTBa  3/ipaBooXpaHeHUs PecnyGJuuku

KinimHuyeckuii cayyam
AHaMHe3 KU3HH, 66peMeHHOCTI/I " pogoB.

PeGenokx or 4 OGepeMeHHOCTH, 3  pPOJOB.
PenpoayKTHBHBIM aHaMHe3 MaTepd BKJIIOYAeT 4YeThbipe
6epemeHHocTH. [lepBas B 2017 roay 3aBepluuaach
MeJUIIMHCKMUM abopToM Ha cpoke 3-4 Hepesab, 06e3
ocsoxkHeHUH. Btopass B 2018 romy — cpouHble pojbl,
pebeHOK c BecoM 3636 T, 6e3 ocobeHHOCTel. TpeTbsi B 2021
roJly — CpO4YHbIe poJibl, pe6eHOK BecoM 4160 1, TeueHHUe
OCJIOXKHSIJIOCh aHeMHeW | cTemeHM M TrecTallMOHHBIM
caxapHbIM Zi1abeToM, KOpPEKTHPOBAHHbBIM JAUETOM.

YerBépTasgs  GepemeHHocTb B 2023  roay
CONMpOBOXJaJacb aHeMHed | cTemeHM, KOJIBIIUTOM,
HecaxapHbIM  guabetom Il cremeHn U pesyc-
oTpullaTeJbHbIM (GaKTOPOM KpOBU (TUTP aHTUTeJ
1:32). Bo BTOpod MOJIOBUHE BO3HUK TeCTALMOHHBIN
caxapHbIi fuabeT, CKOppeKTHPOBaHHbIN AueTo!. BpegHble
NPUBBIYKY, Hac/leICTBEHHbIe 3a60/1eBaHUS U XpOHUYECKHe
NaToJIOTMM TalMeHTKa oTpuunaeT. Ha mnpoTsxeHuu
recTaliiy NpoBOAUINCh Y 3U-CKpUHUHTIU:

e[lepBbiil Y3U ckpuHUHT (12 Hezesb): NATOJOrUN
He BbISIBJIEHO.

3aZiep’kkoil pocta. OCHOBHbIE THUIBI MYTalMi BKJIIOYAIOT
KaK JIOMUHAHTHblEe, TaK M pelecCHBHble (GOPMBbI, NpHU
3TOM peleccCHBHble GOpPMBI MOTYT 3aTparuBaTb TeHBI,
Takue kak SERPINF1, CRTAP u LEPRE1. B HekoTopbix
CIydasiX CIOHTaHHbIE («Je HOBO») MyTallid BO3HHUKAIOT
mocse 3a4aTusd. McciaemoBaHUs TakkKe MNPeAIOJIaraior,
YTO BHeNIHHWEe (aKTOpbl, TaKHe KaK BO3/elcTBUe
TOKCUHOB, UHQEKIUHN W NMHUTAaHWe MaTepH, MOTYT BJIHUATH
Ha MposiBJieHHe 3a60JieBaHUs B IepHOJ 3MOpHOreHesa,
XOTSl TOYHbIe MEXaHW3MbI NOKA H3y4eHbl HEJO0CTATOYHO
[6]. Oxoso 90% ciy4yaeB 06yc/10BJIEHBl JOMUHAHTHBIMU
myTauusaMu B reHax COL1A1 u COL1A2, orBevawouux
3a cuHTe3 KosutareHa | Tuma, a 5-10% ciay4aeB —
pelecCUBHBIMU My TalUSIMH, BJUSIOIMMH HA CBOpauyBaHUe
Y1 MUHepasiu3aluo KosutareHa [3]. OcHoBo# matoreHesa HO
SIBJIETCS HeJJOCTATOK WM JileGeKTHBIA CUHTEe3 KOoJIJIareHa,
YTO NPHUBOAMUT K HapylleHHI0 GOPMHUPOBAHHUS KOCTHOU
TKaHU Y TIOBBIIIEHHON pe30p6uuu KocTel [1].

Cnenuduryeckre JaHHbIE IO PACIPOCTPAHEHHOCTH
HO oTcyTcTBylOT, 4YTO NOAYEPKHUBAET  BaXKHOCTb
JleTaJIbHOTO MOHMTOPHUHTA peJKUX 3abosieBaHUM [Jis
yJydlleHUsl AUArHOCTUKU U JiedeHUs. B JaHHOHN cTaTbe
NpejcTaBJeH KJWHUYECKUH Cay4all [AeBOYKH, KOTOPOU
B CKOPOM BpPE€MEHU MCHOJIHUTCS I'0Jl, C peAKUM Tunom XV
HeCOBEpIIeHHOI'0 OCTeoreHesa.

Llens uccnedosanus: OnucaHue KJIMHAYECKOTO
caydast HO XV Tuna c akLieHTOM Ha reHeTUYeCKHe acleKThl
Y TepaleBTHUYeCKHe CTpaTeruu.

Kazaxctan ot 30 wurona 2021 roga (Ilporokosn
Ne145), pa3pabGoTaHHBIMU JJi1 BeJeHUs MalUueHTOB C
HeCcOBepIlIeHHbIM ocTeoreHe3oM. JleueHue HPOBOAUJIOCH
aMby/aTOPHO, M Ha MOMEHT TOATOTOBKM JaHHOU
paboThl MallMeHTy He GbLIM BBINOJHEHbl XUPyprudeckue
BMeLlaTeabCTBa U UHGY3uu 61nodpocdHoHaTOB.

UcTopusi GosesaHW U aMOysaTOpHble KapThl
NalnMeHTa MCIO0Jb30BaIUCh B KauyeCTBe HCTOYHUKOB
JUIA  aHajau3a JUHAaMUKM  3a6osieBaHusA.  [losyyeHo

l/IHq)OpMI/lpOBaHHOE coryracue pO,C[HTeJIeﬁ NnagyeHTa Ha
HCII0JIb30BaHHE JaHHbIX OJIA Haquoﬁ ny611141<au1414.

eBropoii Y3U ckpunuHr (19 Hepenb): miaox B
r0JIOBHOM Ipe/JIeXKaHWH, TAaTOJIOTMY He 0GHAPYKEHBI.

eTpetuit Y3 ckpununr (31 Hepess): rojoBHOe
npejsiexaHue, 6e3 OTKJIOHEHUH.

*Y3U c pomsepoMeTpueil Ha 38-i1 Hezese: pesyc-
KOHQJIMKT He MpUBeJ K reMOJIMTUYECKO 60JIe3HU IJI0/a,
0/IHaKO OTMeYeHO Ta30Boe Npe/eKaHue.

HeonamaswvHblil nepuod.

Pogpl 6bL1M MHAynMpoBaHbl B 38 Hexesnb 3 [HS.
JleBouka pozausiach ¢ BecoM 4150 T, pocToM 57 cM U o1jeHKOH
no mkase Amnrap 9/10. M3-3a TazoBoro mnpezsiexaHus
OblJI IPUMEHeH aKyLIepCKUH mpueM (IIOBOPOT 3a PYUKY),
YTO NPUBEJO K POJOBOH TpaBMe — II€peJOMy INpaBoOH
KJIIOUMIbL. KM3-3a TSKECTH COCTOSHHS HOBOPOXZEHHYIO
NepeBesiv B OTZeJIeHHe MAaTOJOIMH HOBOPOXZEHHBIX s
HaO6JII0IeHUSI.

Paunuil  HeoHamasbHblil

cumnmomaul

nepuod u nepebsle

Ha BTOpol JeHb XKU3HU HOBODPOXKJEHHYIO, B
CBA3M C IIepeJioOMOM, IlepeBesIM B OT/eJIeHHWe MaTOJIOTUH
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HOBOPOXK/JEHHbIX Toro ke [laBjojapckoro 06J1acTHOTO
NepUHaTaIbHOTO IieHTpa [Jisl Aa/bHelIIero HabJIro/[eHus.
[Ipu nocTyn/ieHUu B OTAeJeHUN COCTOsIHUE peGeHKa 6bLI0
cpefiHeH TSDKECTH, OTMeYa/lMChb NPU3HAKU MbILIEYHON
JIUCTOHUH, NTepHOPaIbHBIN I[IMAaHO3, TPEMOP KOHEYHOCTeH

W AuUCTOHMSA Mblml. /Jiisg  yTOYHEHUST COCTOSIHUSA
LeHTPaJIbHOM HepBHOM cHUCTeMbl OblJa IpOBeJeHa
HelipocoHorpadusi, KoTopass BbIABMJA  IOBbILIEHHE

3XOI'€HHOCTH B IEPUBEHTPUKY/ISPHOHN 061aCTH.

Ha 22-i1 neHb ku3HU poauTesnu obpaTtuanck B KI'TI
Ha [1XB «[10/]b» TpaBMaTo/JI0ru4yecKui MyHKT C Kaj06aMu
Ha OTCYTCTBUE [BW)XEHHM B MNpaBod pyke peGeHKa.
PentreHorpadus mnokasasna nepesoM cpegHed TpeTH
MpaBoH MjieyeBOM KOCTHU (puc. 1). B cBsI3U C BbISIBJIEHHBIMU
NaTOJIOTUAMHU JleBOYKAa 3KCTPEHHO TOCIHUTaJM3UpOBaHa
B TpaBMaTOJIOTUYECKOe OT/eJleHHe, T[Jie MpoBeJeHa
3aKpbITas PeNno3ULUsA KOCTHBIX OTJIOMKOB C HaJlOXKeHHeM
TUIICOBOM JIOHTEThI.

OZHAaKO ¢ Te4YeHHEM BpEMEHH B CTalMOHape
HayaJld NPOSIBJIATHCS HOBble IepesoMbl U JedopMaluy,
YTO HACTOPOXKUJIO Bpayed. PeHTreHorpamMMa Iokasasa
3aKpbITBI  TepesioM  JIeBOM  IJIe4eBOM KOCTU U
cpacTawlyecs nepesoMmbl 06eux kiarouul (puc. 3). Yepes
JiBa IHA GbLJI JMarHOCTHPOBAH NepesjoM CpefHed TpeTu
npaBoH 6e/JpeHHON KOCTH CO cMellleHueM (puc. 2,4).

Ha ¢oHe MHOrouMc/eHHBIX IEpPeJOMOB HayasH
BBISIBJATBCA W [[pyTHe  XapaKTepHble  IPU3HAKH:
TUIIOTOHUYHBIE, CJ1aG0Pa3BUTble MBIIIIb], 3HAYUTEIbHOE
yMeHbllleHHe UX 06'beMa, CJJab0oCThb U MIepP3JIacCTUYHOCTD

CBSI30YHOT'0 amnmapaTa cycTaBoB. ['0ly6oBaThIil OTTEHOK
CKJIep, BbIpa)KeHHble JledopMaluy JJIMHHBIX TPyG4YaThIX
KoCTeH KOHeYHOCTeH M BasbrycHas JedopManus CTOI
TaKXXe YCUJWJIM TO/A03peHus. ACHMMeTpHUsl uepena cC
NpU3HaKaMM Iarvonedalvy AOMOJHANA KIMHHUYECKYIo
KapTHHY.

0O6sekmueHble daHHble npu ocmompe:

e KokHbIe IMMOKPOBBLI: (1)1/13I/IOJ'IOI‘I/I‘-I€CKaH OKpacka,
CKJIephbI FOJ'Iy6OBaTOl"O OTTEHKa.

» KocTHO-cycTaBHast cucTeMa: BbIpa)KeHHbIe
nebopMaluy JJIMHHBIX TPyGUYaThIX KOCTeH, BasbrycHas
nebopmManus  CTON,  aCUMMETPHUYHBIA  dYepenm ¢
naruonedanuei.

e Cepaeuno-cocyaucras cucrema: YCC 110 yza./MuH.,
sICHbIe U pPUTMUYHbBIE TOHBI CEPATIA.

e /lbIxaTe/JIbHAsA CUCTeMa: Be3UKYJ/IADHOe JibIxaHue,
XPHUIOB HET.

e /IBUraTebHBIE dYHKIMU: BbIpaXKeHHas!
MblIlleYyHass AUCTOHUS, cJabas omopa Ha KOHEYHOCTH,
roJI0Ba He y/lep>KUBAETCsl.

C y4yeToM KJIMHUYECKOHN KapTUHbI, MHOXECTBEHHbIX
nepejioMOB M XapaKTEPHBbIX CHUCTEMHBIX HpOﬂBJ’IeHI/Iﬁ
Bpa4X HavdaJid 10403peBaThb HaC/IeJICTBEHHOE 3ab60JieBaHUE
KOCTHOU TKaHH, YTO IIOCJIY?>KHUJIO OCHOBaHUEM [Jid 6oJsiee
I‘J'Iy60K01"O O6CJ'Ie,£LOBaHPIﬂ C LeJIibl0 [NOATBEPXKAEHHA

AHWArHo3a HeCOBEepILUIEeHHOr'o ocTeoreHesa.

PucyHok 1 - Penmezenozpamma kocmell naeua PucyHok 2, 4 - PeHmeeHo2pamMma HUJICHUX KOHeuHocmel

PucyHok 3 - Penmeenoepamma OI'K, uepena

JluazHocmuyueckue uccsiedosaHus

[[J'IH Bepnd)mcauuu JAHWarHosa BbIIIOJIHEHbI
06Cﬂe,CLOBaHI/IH COIVIAaCHO NPOTOKOJIY:

Km—lcyﬂbmauuu cneyuasaucmos

KOHCY]’IbTaHI/IH reHeTHUKa: Beun BbICTaBJIEH
HpeﬂBapHTeJ’[beIﬁ AWardHos «HeCOBepLHeHHbIﬁ

62

ocTeoreHes» C H606XOAI/IMOCTb}O reHeTU4YeCcKoW MaHeu
AJId YTOYHEeHUdA TUIIaA.

KOHCy./lbmaLﬂ,lﬂ 2acmpo3HmepoJioza:
AWarHo3s

BbICTaBJIEH

«a.I'II/IMeHTaprIﬁ anneprnqecxm‘/i JHTEPOKOJIUT»,
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BbIfABJICHA HEIIEPEHOCUMOCTb 6eJiKa KOpPOBBLEro MOJIOKA.

KoHcynbmayus Heeposioza: BbisiBJeHa JiehopMalius
yeperna C CKOLIEHHOCTbI B 3aTbJIOYHOW 06JIACTH,
OKPYKHOCTb roJioBbl 40 cM, 6osblIol poaHudok 1,5 x 1,5
cM. OTMeYaeTcsd HENOCTOSHHOE CXOAsAIeecs KOCOIIa3ue,
HUCTarMa HeT. MbIlIeYHbIH TOHYC [JUCTOHHUYEH, C
TeHJEeHIMe K CHHXKEHMI0, O0OCOOEHHO B HIDKHUX
KOHe4YHOCTsiX. OrpaHUY€eHHbI€ IBUKEHUS B Ta306€e/[pEHHbIX

KUJIKOU MHUIIH.

IHOokpuHo02U1ecKoe o6caedosaHue:
MOATBEPK/EHbI JeGUIIUT NapaTropMOHa U NOBbILIEHHbIH
YPOBEHb I1le104HOU pocdaTasbl, YTO TAKKE MOJIEPKHUBAIO
MO0/I03p€eHUsI HAa HAC/IeICTBEHHOE 3a60JIeBaHUE KOCTEMH.

Jla6opamopHo-uHcmpymMeHmaJbHule ucc/1ed08aHusl

Jlsl MOATBepXZeHUs JuarHo3a W olpejesieHus

TAXeCTHU COCTOAHHUA pe6eH}<a ObLIH BBITNTOJIHEHbI
CycTaBax OOYC/JIOBJIEHbl YacTbIMU IepesioMaMu. Takxke
ciaeayroniyue uccjieoBaHuAd:
Hab6J/1I0/1aeTCs IePUOUIEeCKOoe MoNepXUBaHKe pU MpueMe
Tabauya 1 - Pezynabmambl 1a60pamopHbIX Uccaedo8aHull
IMapameTp Pesynbrar Hopma KomMeHTapui
I'emorsio6uH (r/n1) 104 130-160 (my».) 120-150 (»xeH.) Huxe HOpMBbI
JletikouuTsl (x1079 /1) 15,5 4,0-10,0 [ToBbIIIEHBI
CO3 (Mm/4) 24 0-20 [loBbIIIEHBI
docdop (MMoJIb/ 1) 2,14 0,87-1,45 IoBbILLIEHbI
llesrounas pocdarasa (ME/x) 466 40-150 [ToBbIIIEHBI
06Kt KaabLHii (MMOJIb /1) 2,48 2,2-2,7 B HOpMe
WoHu3upoBaHHbIH Ka/IbLUi 141 1,1-1,35 B nopme
(MMosib/ 1)
Burtamun D (Hr/ma) 78,33 30-100 B HopMe
[TapatropmoH (mr/mJr) 9,12 15-65 Hurke HOpMBbI (BeduiuT)
leHemuyeckuill aHa/au3 BBIIBWJI MyTalMio B NaHeJb  "3abosieBaHWsl  COEIMHUTEJbHOM  TKaHU":

reHe WNT1, koTopasi NOATBEpKJaeT HeCOBepIIeHHbIN
ocreoreHes XV Tuma.

HHcmpymeHmaﬂbele uccaedo08aHus

IXO0-KT: 3aksarouenne: OU  -61%. OTkpbiTOE
OBaJIbHOE OKHO IeMO/JJMHAMH4YeCKH He3HauuMoe. Kamepsl
cepAla He pacidpeHsl. CUcToNMYecKas U AUacToInYecKas
¢oyukuun  JXK  ygoBieTBopuTesnbHBIE.  YCKOpeHHe
KPOBOTOKA Ha HUCXO/SAIEM OT/eJsIe A0PThI.

Y3U nouek 3aksoyeHre: CTPYKTYpPHOH MATOJIOTUU
He BBISIBJIEHO.

PentreHorpadusi KocTed Iuieda, MpeAIieybs,
[JIEeYeBOTO CyCTaBa, OPraHOB TPYAHOW KJIETKH, KOCTed
Tasa W Ta300eJpeHHBbIX CyCTaBOB, 6eJpPEeHHOU KOCTH,
KOCTeW TO0JIeHH, T'OJIEHOCTOMHOIr0 CyCTaBa 3aKJloYeHHUe:
PeHTreH-IpU3HaKu 3a He3aBeplIeHHbId OCTeoreHes.
MHOXeCTBEHHbIe KOHCOJIUAMPOBAHHLIE MEPEIOMbl 00euX
BEPXHUX M HIDKHUX KOHEYHOCTeH c JedopManusmMu (puc.
1-4).

JleueHue u HabawOdeHuUe

[Tocne ycTaHOB/IEHUSA IPEBAPUTENBHOTO JHAarHo3a
pebeHka HampaBuiad B KJMHHKY University Medical
Center (UMC) psis JONOJIHUTENBHOTO 06GCAeZ0BaHUA U
pa3paboTKH MaHa JedeHus. Bpaun UMC mnpensioxunu
6ucpochoHaTHYI0O Tepamuio [JJisd YKpeIlsieHUs KOCTeH,
O[JHAKO POJUTEJM OTJIOKH/IM Hadaso JIeYeHHUs, OXKuZas
pe3yJIbTaTOB reHeTUYEeCKOro aHaIn3a.

OKoOHYaTe/JIbHOE KJUHUYECKOE CEeKBEHHPpOBAHUE,

Tabauya 2 - Pe3ysbmambl 1a60pamopHbIX Ucc1edo8aHull

OGHapyxeHa TOMO3UroTHass MyTanus B reHe WNTI1:
chr12:48980564T>TG, Ttpanckpunt ENST00000293549,
k JJHK - c.506dupG, AK 3ameHna - p.Cys170fs (riay6uHa
npouTeHus - 63x). [IpM3HaKM NMAaTOreHHOCTH BapHaHTA:
NPUBOJAUT K CABUTY PpaMKHU CYMUTBIBaHUA. [lpyras
uHdopmanus: I[lpucyTcTByeT B NOMyJIsALMOHHBIX B/l B
retepo3uroTHoM coctossHuu (GNOMAD V2:0.000094749;
GNOMAD V3:0.000006576). Knaccupukanus CLONVAR:
Pathogenic. 3a6osieBaHus, accOLMUpPOBAHHblE C TEHOM:
HecoBepIIeHHbIH ocTeoreHe3, tun XV (OMIM: 615220,
AR) u ocTeonopos, paHee HayaJslo, IPeipacro0KeHHOCTb,
ayTOCOMHO-AOMUHAHTHBIN TUI (OMIM: 615221).

Ha ,C[aHHbII‘;I MOMEHT A€BOYKa rOTOBHUTCA K JIEHEHHUIO
3a FpaHI/ILlef;I, rze njylaHupyeTcd BBeleHue SOHGHﬂpOHOBOﬁ
KHCJIOTHL. B 5 MecCALleB OHAa TaKXe IIpoxoauJia 06CJ'I€LLOBaHI/Ie
B TprU/ll/I, rAe paccMaTpuBasiaCb BOSMOXHOCTb QJIJIOTEHHOH
TpaHCIJIAHTAlMKU KOCTHOro MO3ra, HO ollepanud Obl1a
OTMEHEHa U3-3a He,[LOCTaTO‘iHOFI MacCcChbI TeJia.

Ha MoMmeHT mnocienHero ocMoTpa JeBo4yKa He
yAEepKUBaeT T0JIOBy U MMeeT BbIpa)KeHHbIe JedopMmanuu
TpyO4yaThIX KOCTeH KoHeuHocTed. Ee Bec cocraBisier
8200 r, poct — 67,5 cM, OKpPY)KHOCTb T'0JIOBBI — 36
cM. Yepen pedopMupoBaH, OTMedaeTCs IO3UIMOHHAS
miaruonedanus. losyGoBaTble CKJepbl W MbIIIeYHAs
JHUCTOHUS JIOIIOJIHSIIOT KJIMHAYECKYIO KapTHUHY
HECOBEpPIIeHHOr0 ocTeoreHe3a. HegaBHHe pe3ysbTaThl
J1abOpaTOPHBIX UCCAEJOBAHUH NaljMeHTa:

[TapameTp Pesynbrar Hopma KommeHTapuit
Docdop (Mmoab/ ) 2.26 0.81-1.45 Bbile HOPMBI
OGIuUi KanbLHi (MMOJIb /1) 2.67 2.15-2.55 [ToBbIlIEHO
Butamuu D (Hr/mi) 103.26 30-150 B HOpMe
AJIaT (En/m) 14.88 0.00 - 33.00
ACaT (Egn/n) 36.89 0.00 - 32.00 [ToBbIIEHO
Busnpy6uH (0611, MKMOJIb /1) 1.6 3.4-20.5 [ToHwxeHO
Kpeatunus (MMoJib/ 1) 23.2 45.0-97.0 [TonmxeHo
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[laneHTKa MNpoJo/KAeT IMoJy4aTb BUTAaMUH
D3 B gose 1500 ME B cyTku M mnpemnapaThbl >KeJe3a.
PexkomeHiyeTcs AUHaMu4eckoe HabJlofleHUe y MeAuaTpa,
opToneJja W 3HJOKPUHOJOra, a TaKXe peryJspHble
Kypcbl 6uchocoHATHOU Tepanmuu A NPOPUIAKTUKU
JlaJIbHEeHIINX epeIOMOB.

Hmoz kauHu4eckozo cayvas

[IpescTaB/eHHBIN CIy4ail JeMOHCTPUPYET PEJKYIO
rOMO3UTroTHyl0 MyTanuio c¢.506dupG B reHe WNTI,
aCCOLIMMPOBAHHYI0 C HECOBEPIIEHHBIM OCTEOTeHEe30M

XV Tuna. Y mnanuMeHTKH C pOXKAEHUS HaAGJII0AAINCh
MHOXKECTBEHHble  IepesioMbl, JedopManuu  KOCTeH,
06cyxaeHue

JlaHHBIH cy1ydal M03BOJISIET 06CYAUTH 0COGEHHOCTH
JUArHOCTUKH W JieueHHsl HeCOBEPUIEHHOr0 OCTeoreHesa
XV Tuna, cBalaHHble ¢ MyTtauuern WNT1, a Takxke
paccMoTpeTh MepCHeKTUBbI JaJbHEUIINX HCCIel0BaHUI
u TepaneBTHYECKHE MO/IXO/IbI. HecoBepiieHHbIN
octeoreHe3 XV Tuna sB/isieTcs KpaiiHe penkod ¢dopmoi
MaTOJIOTUH, YTO MOJAYEPKUBAET YHUKAJbHOCTb JAAaHHOTO
cayyas. /JlmarHos ObLI  yCTAaHOBJIEH HA OCHOBAaHHUU
XapaKTepPHbIX KJUHUYECKUX U PEHTreHOJIOTHYECKUX
NMPU3HAKOB, BKJIIOYAasl MHOXXECTBEHHbIE TMEepeJioMbl, a
TaKXe C KCIO0JIb30BAaHUEM MOJIEKY/ISIPHO-T€HETUYECKOTO
HCCIeJOBaHUS U JJAG0PATOPHBIX aHATTHU30B.

[l onvcaHys 1 KJacCUPUKaIMK HECOBEPIIEHHOTO
ocreoreHesa (HO) gacto ucnosb3yercs cucrema Sillence,
jJonosHeHHasds M. Ramachandran. 3ta xsaccudukanus
OCHOBBIBAETCSl Ha KJIMHUYECKHX U PEHTreHOJOrH4ecKUX
JIaHHBIX, @ TaK)Ke YUUTBhIBAeT reHeTUYeCKHe 0COGeHHOCTH
nanueHTa [1]. B Hell BbIJIe/ISIIOT YeThlpe OCHOBHBIX THUIIA:

eTun I — msrkass ¢opMa ¢ XpynKoCTbIO KOCTEH U
CUHHUMH CKJIEPAMH.

o Tun Il — nepuHaTanbHO seTanbHas popma.

eTun III —
cKeJsleTa.

nporpeccupymoomas  Aedpopmarnus

eTun IV — ymMepeHHas Ts»KeCTb C HOPMaJbHBIMU
CKJlepaMM, HHU3KHUM pPOCTOM U  HECOBepIIEeHHBIM
JIeHTUHOTEHEe30M.

JlomosiHUTENIBHO, B KJIaccudukanuu Ramachandran
pas/avyalT NOoATUIBI A U B B 3aBUCHUMOCTU OT COCTOSIHUSA
JleHTUHOTeHe3a. Pexxe BcTpeuyaloTcss GopMbl, BbI3BaHHbIE
peneccMBHbIMU MyTauusiMy, TakuMud kak HO Ttuma XV,
BrepBble onucaHHasd Keymnmowm, cBf3aHa ¢ MyTauUAaMHU
B reHe WNT1. 3ToT TuUn BbIJe/sIeTCS He TOJbKO CBOeH
peIKOCTbIO, HO U CJIOXKHOCTBIO JUArHOCTUKU U3-3a
CX0XKeCTH KJIMHUYECKUX MPU3HAKOB C APYyruMu popmamu
HO. /laHHBI# reH UrpaeT KJII04YEBYIO POJIb B Tposindepariy,
nuddepeHupoBKe U BBDKMBAHUM OCTE00JAaCTOB —
KJIeTOK, (opMHUpyOIIUX KOCTHYI TKaHb. HapyuieHue
¢yukuun WNT1 npuBOAUT K CHHXKEHHOW MHHepaJbHOU
IIJIOTHOCTH KOCTEM, MHOXKECTBEHHBIM IlepeJIoMaM, HU3KOMY
pOCTy U CUHUM cKJiepaM. TakuM o6pa3oM, MyTalliy B 3TOM
reHe OKa3bIBalOT CUCTEMHOe BO3JleHMCTBHe, Hapyllasd Kak
KOCTHYIO, TaK U HEPBHYIO CUCTeMbl. HeKOTOpble NalueHThl
¢ MyTtapuaMu WNT1 HCOBITBIBAIOT HEBPOJIOTHUYECKHEe
HapylLleHusl, BKJI0Yas 3a/lep>Ky pa3BUTHA U NMPo6JeMbl
LleHTPaJIbHOM HEPBHOM CHUCTEMBI, YTO IOJYEPKUBAET
ksatoueByto posib WNT1 B KoCTHOM 1 HepBHOM cucTeMax [3].

B npejicTaB/eHHOM KJIMHUYECKOM Cjlydae MallueHT
HeceT TOMO3UrOTHYI MyTauuio c.506dupG B reHe
WNT1, koTopass NpUBOAUT K CABUTY PaMKH CUUTbIBAHUSA
U o6pa3oBaHUI0 yKopodyeHHoro 6Genka (p.Cysl70fs).
JdTta MyTauus KiaaccuGULUUpPYyeTCsl KaK MNaTOreHHas U
accouUUpyeTcss C HeCcOBepUIeHHbIM ocTeoreHesoM XV
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roJiy6oBaThle CKJIepbl M MbIILIEYHAs JUCTOHUS. 3a60/1eBaH1e
XapaKTepU3yeTcsl GbICTPbIM  NPOTPECCUPOBAHMEM U
MHOKeCTBEHHBIMHU OCJIOKHEHUSIMU.

JluarHo3 6bLI  HOATBEPXKJEH  TeHEeTUYECKUM
aHaJU30M u nojJepxaH KJMHUYECKUMHU u
PEHTTEeHOJIOTUYECKUMHU  JaHHBIMU. JlaHHBIA  Cciy4ait
NOJYEPKUBAET  BaAXKHOCTb  paHHEro  TeHEeTUYeCKOro
TECTUPOBAHHUsI U KOMILJIEKCHOTO MOJX0/la K JIEYEHUIO JJIs
npeZoTBpalleHNs AalbHEUIIUX TepPeOMOB U YIy4IlIeHUs
KayecTBa »KU3HHM MalKMeHTa.

tuna (OMIM: 615220) u panHuM ocrteonopo3zoM (OMIM:
615221). CoracHo 6a3aM JJaHHBIX, Takux kak ClinVar
1 GNOMAD, paHHBIM BapuaHT BCTpedyaeTcsa KpalHe
peiko W TOATBEPXKJAET TDKeNAYI (EeHOTHUIINYECKYIO
KapTHUHY 3a6osieBaHMs. BaKHO NMOAYEepKHYTb, YTO 3TOT
reHeTUYeCKUH BapHaHT XapaKTepHU3yeTCsl  BBICOKOH
NEeHETPAHTHOCTBIO, YTO OOBSCHAET BBIPAKEHHOCTH
KJITMHUYECKUX POSIBJIEHUM.

CpasHeHue gheHomunos.

l'en WNT1 kopupyeT 6es10K, yyacTBytouuii B WNT-
CUTHAJIbHOM IIYyTH, KOTOPBIA PEryJupyeT npoJudepanuio
U auddepeHIUPOBKY 0CTe061acTOB. MyTanuss NpUBOAUT
K HEeJIOCTaTOYHOM aKTHUBAallMM KJIIOYEBBIX DELENTOPOB
Frizzled u LRP5/6, 4To HapywaeT ¢opMUpOBaHUE
KOCTHOT'O MaTPUKCA U TPUBO/IUT K MOBBIIIEHHOH JIOMKOCTH
KocTeil. KpoMe Toro, uccieoBaHHE Ha MBILIMHBIX MOJIEJISAX
NPO/IEMOHCTPUPOBao, 4To HapyueHue WNT-curHasibHOro
NYTH BEJIET HE TOJIBKO K OCTEONOPO3Y, HO U K HapyIlIEeHHIO
HelpoJiereHepaTHBHbIX MPOLECCOB, noJuepKUBas
CUCTEeMHBIN XapaKTep JaHHOU maTosoruu [7].

B nTepaType onucaHbl pasJMYHble MyTalUu
renHa WNT1, kaxzgasd W3 KOTOPbIX CONPOBOXKJAETCH
YHUKaJbHBIMUA KJWHUYECKUMH MposiBJIeHUsMU. Tak,
Cavdartepe u Ipek npejcTaBusiu JBa ciydas CMGJMHIOB
¢ wMyrtapuedt  Cys315Leufs*78, compoBox/jaBluelics
TSXKeJIBIMA KOCTHBIMHU JlepOpMaLUAMU U BbIPa)K€HHBIMU
HEeBPOJIOTUYECKUMH HapylleHUSMH, BKJIIOYasl 3MUJIENCUI0
U 3ajepkKy pa3BuTus [3]. Zhu u coaBTOpbl omucanu
NalMeHTKy C KOMIJIEKCHOM reTepo3UroTHOM MyTanuei
c.620G>A (p.R207H) u c.677C>T (p.S226L), y koTopoi
6blya BbIsIBJIeHA AedopMaliis BHYTPeHHEro yxa U Jpyrue
BHEKOCTHbIE CUMIITOMBI [9].Y Hallero naiyeHTa, HAIPOTHUB,
Hab6.110/1a/INCb MHOXKeCTBEeHHbIe ITlepesIoMbl U JINLIb JIeTKHe
HeBpPOJIOTHUYeCKHe CHMITOMbI, TaKHe KaK Mbllle4yHas
JUCTOHHUA U CXOAslleecs Kocorslasve. IJTHU JlaHHbIe
JleMOHCTPUPYIOT LIUPOKUK JHana3oH (eHOTUNHYeCKUX
nposiBjeHud MyTtauuit WNT1, 4YTo mnojgyepKuBaeT
Heo6X0AMMOCTb WH/JMBUAYaJbHOTO NMOAXOAA K KaXKJOMY
c/yyaro.

JleueHue u ezo O02paHuU4vYeHusl.

Ha paHHBIE MOMEHT OCHOBHOHW Tepanueu s
nanueHToB ¢ HO sgBasieTcs 6uchochoHaTHas Tepanwusl.
Bucdocdonatel — 3ITO CHUHTETHYECKHMEe  aHAJIOTH
nupodocdarta, KOTOpble 06/aZAI0T BBICOKUM CpPOJICTBOM
K KOCTHOM TKaHU W JeWCTBYIOT NMyTeM WHTHOUPOBAHUSA
AKTUBHOCTH OCTEOKJIACTOB, YTO 3aMeJJisieT KOCTHYIO
pe3op6iyo. OCHOBHOH  MexaHHW3M HUX  JIeHUCTBUS
3aKJ/II0YAeTCs B [I0JaBJIeHNHU pa3pylLIeHUsT KOCTHON TKaHU
3a CYeT MHTUOWPOBAHUS (PEPMEHTOB OCTEOKJIACTOB WJIU
MHJYKIOUAHA UX aloITo3a. JTO CIOCOGCTBYeT yBeJUYEHHIO
MHHepaJbHOH MJIOTHOCTH KOCTH U HEKOTOPOMY CHIDKEHHIO
pucka mnepesoMoB [5]. OfHAKO BaXHO OTMETUTb, 4TO
3pdeKTUBHOCTL 6UCHOCHOHATOB OTpAaHUYHUBAETCS HUX
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HEeCITOCOGHOCThIO
3a00JIeBaHMsI.

BOBAeﬁCTBOBaTb Ha IIepBOIPUYNHY

TeM He MeHee, Kak 0TMe4deHO B063ope Cochrane, xoTs
6ucdochoHaThl U MOBBILIAIOT MHUHEPAJIbHYIO IJIOTHOCTH
KOCTH, UX BJIMAHHUE HaA YAaCTOTY MepeJIOMOB U yay4dlleHHe
Ka4yeCTBa »WU3HHU OCTAeTCAd OrpaHU4YEHHbIM. OcHoBHas
OpUYMHA 3TOTO KpoeTcs B TOM, 4To GuchochoHaThI
He BO3/JeWCTBYIOT Ha KJIl0YeBble IaTOTeHeTHYecKue
MeXaHU3Mbl, CBfI3aHHble € MyTauussMu B reHe WNTI,
KoTopble JiexxaT B ocHoBe XV Tuma HO. HeobGxogumbl
HOBbI€E TepaneBTU4YeCKue moaxoahnl, HaIlpaBJIEeHHbIE
He TOJIbKO Ha YBeJIMYeHHue MHHepaJIbHOﬁ IIJIOTHOCTH,
HO M Ha YCTpaHeHHe IepBONPUYUHBI Matojoruu [5].
Takum 06pas3oM, JiedeHHe J0/HKHO ObITh HalpaBJeHO Ha
BOCCTaHOBJIEHHEe HOpMaJbHOU pa6oTel WNT-curHaapHoro
MyTH.

C y4EeTOM BbIIIECKAa3aHHOTO, nanueHTKe

PEeKOMeH/I0BaHbl pery/sipHble Kypcbl O6uchocPoHATHOMN
Tepamnuy, B TOM YUCJIE C UCIIO0JIb30BAaHUEM 30JIEHJPOHOBON

KHCJIOTBI —  GoJiee  MOIJHOTO  BHYTPHUBEHHOI'O
o6ucdocdonara, 006J/1a1AI0LIETO MPOAOIKUTETBHBIM
3¢dekToM. 30JIeHAPOHOBAs  KHUCJIOTA  CBSI3bIBAETCH

C THU/JPOKCHANATUTOM KOCTHOH TKaHW U MOJABJsSET
aKTUBHOCTb OCTEOKJIACTOB, YTO NPHUBOAMUT K CHHXKEHUIO
KOCTHOM  pe3op6uuud. OHa  TakXke  CHOCOGCTBYET
HOBBIIIEHUIO NMPOYHOCTH KOCTEH, YTO OCOGEHHO BaXKHO
JUI TAlUEeHTOB C BbIPAXXEHHBIMH JedopMalUsiMU U
4yacTbIMU NepesoMaMu [4]. HecMoTps Ha 3TO, AJIUTENbHOE
vcnosb3oBaHue 6uchocPoHaTOB TpeGyeT OCTOPOIKHOCTH,
YUUTBIBasi BO3MOXKHbIe MOG0YHbIe 3QPEKTHI, TaKHe Kak
OCTEOHEKPO3 YeJIOCTH U aTUIIMYHbIE IEPETOMBI.

Hosvlie mepanesmuvecKue nooxodwl.

UccnenoBanne Campopiano et al. moguyepkuBaer
3¢ deKTUBHOCTD TepunapaTuza, aHaJsiora
napaTHpPeoUHOrO FOPMOHA, B YBeJMYeHUN MUHePaIbHOU
IJIOTHOCTU KOCTEeH U CHUXKEHUU pUCKa HOBBIX II€peIOMOB
y nayuMeHTOB ¢ MyTauusMu B reHe WNT1, npuBoasamumMu
K paHHeMy ocTeonopo3y. TepumapaTuf, CTUMYJUPYeT
aKTUBHOCTb OCTE06J1aCTOB, CIIOCO6CTBYSI GOPMHUPOBAHUIO
HOBOM KOCTHOM TKaHH, 4YTO [eJlaeT ero IeHHbIM
WHCTPYMEHTOM B JIeU€HUH NOJJOGHBIX COCTOSHUH [2].

B nomnosiHeHue k atomy, Vollersen et al. o6¢cyxgatoT
NepCcrHeKTUBHOCTb MCII0JIb30BaHUS TapreTHOM Teparuy,
BKJIIOYasl pOMOCO3yMab — MOHOKJIOHAJbHOE aHTHTEJIO,
KOTOpOe GJIOKMpPYyeT AeicTBHe CKJIEPOCTHHA, TeM CaMbIM
akTuBUpys curHaibHbelil nyTe WNT. HccnemoBaHus Ha
mblimax ¢ mytanued WNT1 mokasanu, 94To pomMoco3ymab
yJy4llaeT KayeCcTBO KOCTHOH TKaHH M TIOBBbIILAET eé
IPOYHOCTb, YTO OCOGEHHO BAaXHO JJI INALUEHTOB C
ocTeoreHe3oM HecoBepuleHHbIM XV Tuma. JTH JAaHHbIe
HOZYepPKHUBAIOT 3HAYUMOCTb ocTeoaHab01MYecKon
Tepalmuu Kak MepCleKTUBHOTO HalpaBJieHUs B JIeYeHUHU
JIAaHHOTO 3a6oJieBaHMA, NpeaJsarasd 6osiee KOMIJIEKCHBIH
NOAXOJA K BOCCTAHOBJIEHMIO KOCTHOHW CTPYKTYypbl U
CHWKEHUIO pUCKa epesioMoB [8].

OHaKo MepCrneKTUBbI Tepanuu He
OTPaHUYHBAKOTCS TOJIbKO HCIOJIb30BaHUEM
6ucochoHAaTOB U pomMoco3yMaba. IKCIepUMeHTa/lbHbIe
WCC/elOBaHUSl TOKa3blBAlOT, 4YTO cTuMynsanusa WNT-

JlutepaTtypa

CUTHaJIbHOTO MYTH Yepe3 aKTHUBalKI0 perenTopoB Frizzled
u LRP5/6 wiu ctabuinsanyio -KaTeHuHa MOXKET 0Ka3aTh
GoJiee TIy6OKOe BJIMSIHME HAa BOCCTAHOBJIEHHE KOCTHOH
TKaHU. Takue mpenapaTbl, KaKk poMoco3ymMab, KOTOpble
HaleJieHbl Ha HWHrubupoBaHue ckJyepocTuHa (SOST),
JIEMOHCTPUPYIOT BbICOKYH0 3 PEeKTUBHOCTb B CTUMYJISIIUU
KOCTeOOpa30BaHUs UM, KPOMe TOro, NOTeHI[MaJbHO MOTYT
MOJIOXKUTEJIbHO BJIUSITh HA HEPBHYI CUCTEMY. ITH HAXOAKH
paclIupsIOT FOPU30HTHI JiedeHUs1 He Tosibko HO XV Tuna,
HO U APYTHUX GOPM OCTeoTeHesa.

B 6yayieM oco60e BHUMaHUE MOXET ObITh yleJIeHO
reHeTUYeCKUM MeTofaM JiedeHus1, TakuM kak CRISPR/
Cas9, koTopble npejaaralT NepCclneKTUBY A0JIT0CPOYHOI0
pelleHUs Yepe3 Koppekyuio MyTanyil Ha ypoBHe JIHK niaun
PHK. 3Ty mHHOBaLMOHHBIE MOJAX0Jbl MOTYT CTaTh OCHOBOM
J1J1s1 IepCOHAJIM3UPOBAHHOM MeIM|MHbI, HAallpaBJeHHOW Ha
yCTpaHeHHe NepBONPUYMHBI 3a60JIeBaHUA U Y/IydlIeHHe
KauyecTBa >KU3HU MALHEHTOB [6].

Jlis ycmewmrHoro  BeJleHMsl  NALUEHTOB  C
OCTeoreHe30M HecoBeplleHHbIM XV THMA, CBSI3aHHBIM
¢ wmytauueir WNT1, Heo6XogWMO MpUEPNKUBATHCS
MYJIbTUAUCLHUILIMHAPHOTO MOAXOAA. BaxkHO perynspHo
MPOBOJJUTb MOHUTOPHUHI COCTOSIHUSI KOCTeH € NMOMOIbIO
COBpPeMEeHHBbIX MeTOJOB BH3yalM3allu¥, TaKUX Kak
AeHcuToMeTpuss U MPT, 4To6bI CBOEBpEMEHHO BbISIBJSTH
HM3MeHeHHUs B CTPYKType KOCTHOM TKaHMU.

[IpaKTHUKYIOIMM BpayaM CJeAyeT pacCMaTpUBaThb
BO3MOXXHOCTb IPUMEHEHUS TapreTHOH Tepaluy, BKIHYas
ocTeoaHabo/IMYECKHE TpenapaThl, TAKMEe Kak poM0oCco3yMab
WJIM  TepulapaTHsi, oOco6eHHO B  CayyasxX, Korza
CTaHZApTHOe JieyeHUe OuchocPoHaTaMU OKa3bIBAETCS
HEeJI0OCTaTOYHO 3QPEKTUBHBIM. ITH METO/bI CIOCOGHBI He
TOJIBKO YJIYYLIUTh KaueCTBO KOCTHON TKaHH, HO U CHU3UTD
PHUCK IePeJIOMOB, YTO CYLIECTBEHHO MOBBILIAET KaYeCTBO
YKU3HU NALlUEHTOB.

[IporHos pJsia mnapueHToB ¢ MyTapuamMu WNT1
MOJKET 3HAUUTEJIbHO YAYYLIUTHCSA Garofapsi BHELPEHUIO
NepCOHaJIN3UPOBAHHBIX 10JX0/I0B KJIeYeHUI0, 0CHOBaHHbIX
Ha TreHeTHYeCcKOM Tmpoduse. JlaHHBIA KIMHUYECKUU
clyyald NoA4YépKHBaeT BaXXHOCTb paHHEW JUarHOCTHUKU

U pa3paboTKH HOBBIX TepaneBTUYECKUX CTpaTeruy,
YTO OTKpBbIBAeT JIOMOJIHUTEJNbHble MepCHeKTUBbl JJIs
ONTHMHU3ALMHU YX0/1a 32 TAKUMH MallueHTaMH.

KoHdukT HHTEPEeCoB. He 3asBJIEH.

JlaHHBIIMaTepras paHee He OblI TpeJCTaBJeH Ha
paccMoTpeHHUe B IpyrHe U3/IaHUS.

dunaHcupoBaHue. [Ipy npoBejeHUM JAHHOU
pa6oTel GUHAHCUPOBAHHE CTOPOHHUX OpraHU3aLUM U
MeJULMHCKUX NPeJICTaBUTENbCTB He OCYILLeCTBJISIOCh.
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Tylinaeme

Makanada xaqa myelaraH Kbl30a aHblkmasaraH ocmeozeHe3diH cupek kezdecemiH mypiniy (XV mun) KauHukaawlk scardalivl
keamipineeH. Hezizeli KauHukaawlk KepiHicmep, aypydblH eeHemukaablk acnekmiepi sxcaHe duazHocmukaaslk macindep. [uazHocmukara
60/1amblH 3epMXAHAIbIK JHCoHe acnanmolk 3epmmeysnepdiy Homudwenepi. Tepaneemik cmpamezusinap, coMblH iwiHde 6ucgocdhonam
mepanusicbl JcaHe Makcammol npenapammapdsbl K0A0aHy nepcnekmueanapbl Kapacmolpbliadsl XKymbic ocbl aypyMmeH ayblpamuiH
Haykacmapdbl emdeydi oHmatinandblpy ywiH epme duazHOCMuKa MeH NdHApaablK MacinoiH MAHbI30bIAbIFbIH MOAbIKMbIPAObL.

Tytiin ce3zdep: XV munmi xceminmezeH ocmeozeHe3, cupek KezdecemiH zeHemukasvlk aypyaap, WNT1 zewiumiy mymayuscol,
bucgocdhonam mepanuscel, mMakcammoul mepanus, cupek KesdecemiH aypyaapoblH OUudeHOCMUKACLL, CylieK Namo/02usichbl, 0cmeozeHes
JHemiiMezeH.

Osteogenesis imperfecta type XV: A clinical case

Zhaina Urumbayeva *, Askar Abiltayev %, Rustem Kazangapov 3, Sabit Zhusupov *

1 7th-year intern of general medical practice, Pavlodar Branch Semey Medical University, Pavlodar, Kazakhstan.
E-mail: zhaina279@gmail.com
2 PhD, Acting Associate Professor, Pavlodar Branch Semey Medical University, Pavlodar, Kazakhstan.
E-mail: askar.abiltayev@smu.edu.kz
3 PhD, Pavlodar Branch Semey Medical University, Pavlodar, Kazakhstan. E-mail: rustem.kazangapov@smu.edu.kz
*Candidate of Medical Sciences, Pavlodar Branch Semey Medical University, Pavlodar, Kazakhstan.
E-mail: sabit.zhusupov@smu.edu.kz

Abstract

The article presents a clinical case of a rare form of osteogenesis imperfecta (type XV) identified in a newborn girl. Key clinical
manifestations, genetic aspects of the disease, and diagnostic approaches are described. The results of laboratory and instrumental studies
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confirming the diagnosis are provided. Therapeutic strategies, including bisphosphonate therapy and the prospects for targeted drug use, are
discussed. The work emphasizes the importance of early diagnosis and a multidisciplinary approach to optimize the treatment of patients with

this condition.
Keywords: osteogenesis imperfecta type XV, rare genetic disorders, WNT1 gene mutation, bisphosphonate therapy, targeted therapy,
rare disease diagnostics, bone tissue pathology, osteogenesis imperfecta.
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Hecneuml)nquKue nosicCHU4YHbIe 60/11. HoBble nmoAaxoAbl K AHATHOCTUKE U
JICHEHHUI0

»kasnuaos A.P.

HayuHblll pykosodumesab omdeaa opmoneduu, HayuHo-uccaedosamenbckuil uHcmumym mpagmamoi02uu U opmoneouu
MuHucmepcmea 30pagooxpanenus Asepb6atiosxcana, baky, Asep6aiioxcan. E-mail:

Pe3ome

HoscHuuHble 60au - s181eHue MHO20pakmopHoe u nomomy Ha MPT, KT u dpysux uccsedosaHusix KpatiHe 8ajcHO yCmMaHo8UMb UX
npuvuHy, Ymobsl 8bI6pAMb IMuUOnamozeHemu4eckoe se4eHue. B nodasasiowem 60abwuHcmae cayvaes KoHcepeamusHo-opmonedu1eckoe
sieveHue daem noJoxcumenvHulll a@Pexkm. OnepamusHoe seveHue OOANCHO OblMb NPeonpuHsmMo mo/abkKo npu HeapdekmusHocmu
opmonedu4eckozo se4eHust, ¢ N0CAedyIowuUM NPoooadHceHUeM Mep N0 HOPMAAU3AYUU U3MEHEHUTl 8 KOCMHbIX CMPYKMYypax.

B daHHoli pykonucu npedcmag/ieH aHA/AU3 OCHOBHbIX NPUYUH 803HUKHOBEHUSI NOSICHUYHLIX 60ell no pedyabmamam MPT u KT
00c1e008aHUs1 U 1eveHUs1 536 601bHbIX ¢ NOSICHUYHBIMU 601MU 8 HayyHo-uccaedosamenbckom UHCmumyme mpagmamosio2uu u opmoneouu
MuHucmepcmsa 30pasooxpaHerus AsepbatioxcaHa.

Katouesnie caosa: NpU4UHbl NOACHUYHbIX 60ﬂ€ﬁ, ocmeonopos, KoHcepeamueHoe Js1ie4eHue, Xupypau4veckoe sieyeHue.
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BBeaeHue

B coBpeMeHHOH  KJMHUYECKOH  MeAMLMHE
NpeJJIaralTcsl pasjMyHble K1acCHUKALMU MOSCHUYHBIX
GoJsiell. B GOJIBIIMHCTBEe M3 HUX BblJeJEeHbl 2 KaTeropuu
Goseli B cnuHe: Boiu B chnuHe nNpu crnenudpuYecKUX
3a60JieBaHUSIX ~ [O3BOHOYHMKA,  CIMHHOIO  MO3ra
W BHYTPEHHUX OpraHOB MPPAJUUPYIOLIETO  THIA,
Hecnenuduyeckue nosicHUIHbIe 6o [1-3].

Cpe,zm NMPpUIUH HeCl'leLU/Id)I/I‘-IeCKI/IX MOACHHUYHBIX

Gosieit B JMTepaType  dalle BCEro  Ha3bIBAIOT
JlereHepaTUBHbIN OCTEOXOH/IPO3, CIOH/MI0aPTPO3,
JnebopMUpyOLi CIIOH/INJIES, CMIOH/IUJIOJIHCTESBI.

OJHaKo B Halled NpaKTUKe Mbl 4acTO BCTpedaeMcsi C
OOJIbHBIMH, Y KOTOPBIX NMPUYMHY YIOPHOW MOSICHUYHOU
60JIM YCTAaHOBUTD He y/laeTcsl. BhIsiB/IsieMble Y HUX JJaHHbIE
KJIMHUYECKUX HEeBPOJIOTUYECKHUX, JJabopaTopHbIXx U MPT-
KT uccinenoBaHuil He AAIOT OCHOBAHUM [J1s1 onpejie/iIeHus
3THONAaTOreHe3a 60JIeBOr0 CHH/poMa (MOSICHUYHbIE (GOJIU
HesICHOW-HeoNpe/ieIeHHOU 3THOoruH) [4].

NOSICHUYHBIX ~ 6oJied  sIBJIsieTCs
ans Aszep6aiimkana.  McciemoBaHus
no nmnpo6seMam AuddepeHIMANbHOR  JAUACHOCTUKH,
KOMIIJIEKCHOTO ~ OpPTONEJUYECKOr0 ©  XUPYPrHYECKOTro
Jle4eHust 60JIbHBIX c MOSICHUYHBIMU 60/1sIMU
OpraHU30BaHbl U NPOBOJATCS B K/IMHHMKe OpTomneauu U
XUPYpPryUM NMO3BOHOYHMKA  Hay4yHo-HMcC/ie[0BaTeNbCKOM
WHCTUTYTE TPaBMaTOJIOTHU U OpToNejud MHUHHCTEpPCTBA
3/lpaBOOXpAaHEHHUA Azepb6aiimxaHa (Hayunsrit
pykoBoauTenb A.M.H. S.P. [bxanusoB). 3a mnociaefgHue
JleCSITUJIETHSI Mbl HABJII0/JaeM YBeJIMYeHUe YU CIa GOIbHBIX
c 6osAMH JIOMOA/JIBTUYECKOTO M PaAMKYJISPHOrO THIA

[Ipo6ema
aKTyaJlbHOH U

OCHOBHBIE TPOLECCHI,
NMOACHUYHBIX 00JIeH

OnucaHue mamepuasios u Memodos. Mpl

npeaocraBsdgdeM HH¢OpMaLlPIlO 00 O6CJ'IE,£LOB3HPII/I HNJI€eYEHU U

536 60sbHBIX U3 60Jiee yeM 2000 6GOIBHBIX, CTPAJAIOLIUX
60JIIMM B NMO3BOHOYHHKe, KOTOPBIM MNpousBefeHbl MPT

Pas/JIMYHOM 3THUOJIOTMM He TOJIbKO Y JIIoJlel cpeiHero u
CTapllero BO3pacToB, HO U y GOJIbHBIX 60Jiee MOJIOZLOTO
Bo3pacra [5-8].

B nocJie/{HUe HECKOJIbKO JleCATUIETUH
XUpPYpruvdecKkde BMeIIAaTeJIbCTBA TPHU  BBIMIYUBAHUAX
MEXXI03BOHOYHBIX JIICKOB MOJIyYUJIO GoJibLIOE
pacnpocTpaHeHHe, OCOGEHHO Cpefi HeUpOXUPYPTOB.
[lpepsiaraeTcsi  MHOro  pa3HOBUAHOCTEM  omlepalui,
oTMedaeTcsl 0GOJbIIoe CTpeMJIeHHe K 3KOHOMHBIM
JIOCTyIIaM, paHHe! aKTUBU3aluU 60JIbHBIX. CKIaibIBaeTCS
OlLIylleHHe, YTO 4YacThb aBTOPOB BHUAAT BCIO NPOGIEMY
B HAJMYUH KAKOTO-TO BBINSYMBAHHUS [HMCKA, KOTOPLIH
KOMIIDUMHUpPYeT CIMHHOMO3TOBble KOpEeHmKH U ecJd
ero yCTpaHUTb, TO 4Yepe3 IMapy HeJAesJb 4YeJOBEK MOXET
BO3BPATHUTLCS K IPEXKHEH )KU3HU 6€3 BCAKUX OrpaHUYeHUH.
OnHAKO >KM3Hb II0KAa3bIBAeT, YTO TAKOW YIpPOLIeHHbIN
MOJIX0J] SBJSETCS OMMOOYHBIM UM B GOJBIIMHCTBE
clydyaeB TOsSICHUYHAss 0OJb He OTCTyHmaeT C TaKoH
snerkoctbio. E.V.Spangfort mpoananusupoBasn pe3yabTaThl
XUPYPrudeckoro yedyeHus 2504 60JIbHBIX IIOCIe OTIepali
3KCIJIOPALMH AVCKOB U 0GHAPYXKHJI, UTO YKe B BJIKaNIIeM
nocsjeonepauoHHoM nepuozie y 30% 13 HUX OTMeyaroTcs
MOBTOPHBIE MOSICHUYHbIE 60JH [9].

Mpb1 npeJicTaBJsieM pe3yJabTaThbl aHasM3a
OCHOBHBIX le/I‘-[l/IH BO3HUKHOBEHUA Hecneuncl)w{ecxmx
MOSICHUYHBIX 6osied 1o pe3dyabratam MPT, KT, JEXA-
JIeHCUTOMETPHUYECKUX O00CJeJOBaHUM U  pa3paboTKa
HOBBIX, OIITUMAJIbBHBIX le/IHL[I/II]OB JiedeHUud 60}1bHBIX.

hHrpawmue poJjb B BO3HUKHOBEHHHU Hecneunqmqecxnx

u KT o6cnesnoBanusa. 383 4esioBeK cpefu 3THUX GOJIbHBIX
MOJYYUJIIU  KOHCepBaTHUBHO-opTomeaudeckoe W 153
XUPYpruyeckoe JieyeHue.

Ta6auya 1 - PacnpedeseHue 601bHbIX NO 803pacmy u Memoduke Ae4eHust

Yucsio 601bHBIX Bo3spacT 60/1bHBIX
110 METOAMKE JeqeHH 18-30 et 31-50 et >50 seT Bcero
Xupyprudeckoe jgedeHue 36 72 45 153 (28,54%)
KoHcepBaTHBHO-OpTONE UYECKOE 109 138 136 (71322%)
Bcero 145 (27,05%) 210 (39,17%) 181 (33,76%) (1%%%/0)

Mbl pasgenuan 536 6OJBHBIX B 3aBUCHMOCTH
or mosa (215 myxunH u 321 >KeHLIMH), Bo3pacTa U
MPUMEHEHHOTO MeTo/a JiedeHusl. Kak BUJHO U3 Ta6JIUIIbI,
39,17% 60JIbHBIX HAaXOJUJIHCh B CAMOM TPYAOCIOCOGHOM
Bo3pacte 31-50 set. 27,05% nanueHTOB GbLIA BO3pacTe
meHee 30 JieT, a B Bo3pacTe cBbimie 51 roga -33,76%.

Jlisi TOYHOM JMArHoCTUKU 3a6oJieBaHUSI BCEM
006paTUBLIMMCSI IPOBOJUTCS CIIOHAUIOTPadUs BUPPOBBIM
PEeHTTeHOBCKMM anlapaToM, 4YTO JaeT BO3MOXXHOCTb
Gosiee yriay6JeHHO H3y4aTb CTPYKTYpHble H3MeHEeHUs
M03BOHKOB, a Takke MPT, KT, K1MHUMKO-HEBpOJIOTUYECKHUE,
a takxke peHTreH (DEXA) u coHO- AeHCUTOMETpUUYECKUE
HccieJ0BaHUs.

MPT u KT o6cienoBaHHe MpoBeleHO BceM 536
6OJIbHBIM. Y CYLIeCTBEHHOM 4YacTH M3 3TUX OOJIbHBIX
Ha MPT cHuUMKax OGHapyXWJIM BbINAYUBAHUS JUCKOB.
[Ipy moJsiMcerMeHTapHOM XapaKTepe Ipolecca HUMesauch
nopaxkeHusi 2-3-x JUCKOB, HO BCTpeYaJUCb W CJIy4yau
nopaxkeHus 4-X JUCKOB B pa3HOU CTeN€HU BbIPA>KEHHOCTH.

Bcero 45 (8,39%) 6GosibHbIX U3 536 06paTUIKCh
C TIOCTOSIHHBIMH 6OJIIMH B TOSCHUYHOM OTJeJse
MO3BOHOYHHKA, KOTOPbIA TMEPUOAUYECKH HPPATUUPYET
B 06J1aCTh SAATOAMI, WJU B OeZpa, KOTOpble, OJJHAKO, He
HOCAT WUHTEHCUBHBIN, OCTpbIA xapakTep. Uppaguupyiiue
60JIM Y 3THUX GOJIbHBIX JJITCS HEJ0JITO U MPOXOAAT MOC/e
npuMeHeHus HBIIC B Te4eHUH HECKOJIBKUX JIHEU.

Michael Modic B 1988 roay BrepBbie Ha OCHOBaHUH
uccaenoBanusa MPT gaHHBIX MalMeHTOB C MOSICHUYHBIMU

60J1IMU OomnMrcaJa HU3MEHEHHUA B MOrpaHHUYHbIX C
3aMblKaTeJIbHbBIMH IJIaCTUHKaMH y4acCTKax TeJ
JIIOMOA/JIbHBIX  T03BOHKOB mo THUIIy aAcCenTHYeCKOro

CIOHAMINTA. 3HAau€HHE 3TUX HM3MEHEHUH OCTaeTcs [0
CHUX MOp JUCKyTabebHbIM. [IpefcTaBieHHble U3MEHEHUS
3aMbIKaTeJbHbIX IVIACTUHOK U CTPYKTYPbl KOCTHOTO MO3Ta
B IOTPAaHUYHBIX Yy4acTKaxX TeJ II03BOHKOB, BO3MOXHO,
CBSI3aHbI C JlereHepaTUBHBIMU IPOLleCCaMHU B JIIOM6GATbHOM
OTJesle TNO3BOHOYHMKA. OJJHAKO 3THUONATOreHe3 3THX
M3MeHeHUH ocTaeTcs HescHbIM. M. Modic et al. (1988)
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BbIJIeJIMJIA TPU THUINA HW3MEHEHUH N0 XapaKTepHCTHKaM
curHasioB Ha MPT [10]. B nociefyrouire rogpl BbisiBJIeHHbIE
W3MeHeHUs] OblIM MNPUHATHI Kak KJjaccupukanus u
Ha3BaHbI B UeCcTb aBTOpa - Modic changes - Mch:

- Modic changes | - ©MeeTcs 0TeK KOCTHOTO MO3ra U
NpU3HAKU BOCIa/IeHUs;

- Modic changes Il - oTMeuaeTcs nepepoxaeHue
KPaCHOT0 KOCTHOTO MO3ra B »KeJITOBaTyI0 *KUPOBYIO TKaHb
(>kMpOBOM MO3TI') KaK pe3yJIbTaT UIIEMHUYECKUX NPOLIECCOB;

- Modic changes III - ckiepoTrHyeckrue U3MeHeHUs
3aMbIKaTe/JbHbIX IVIACTUH U CyOXOHJpasbHBIX Y4acTKOB
KOCTHOM TKaHH TeJl TO3BOHKOB.

BrigBiennble Michael Modic wu3smMeHeHus B
MOTPAaHUYHBIX C  3aMbIKaTeJbHBIMH  IJIACTUHKAMU
y4aCcTKax TeJ JIIOMOAJbHBIX MO3BOHKOB 10  THIY

acenTUYeCKOTO CIOH/JUJINTA, BO3MOXKHO, MPOUCXOJAT B
pe3y/bTaTe HapylleHH!sI CETMEHTapHOT0 KPOBOOGpaIeH st
B [IOSICHUYHOM OT/ieJie T0O3BOHOYHHUKA.

Kak Obl1o ckasaHo Hamu Bblile, 72 (13,43%)
GOJIbHBIX ~ OOPAaTWJIMCh  TOCTOSIHHBIMH ~ 0OJIIMU B
JIIOMOAJIBHOM oTAese MM03BOHOYHMUKA, KOTOpPBIH
MepUOJUYeCKH HPPAAUUPOBAT B 00JIACTh SITOJUI, WU B
6eapa. OHM He HOCAT WHTEHCHUBHBIM, OCTPBIA XapakTep,
JJISITCA HeJ0JT0 U NpoxofdT nocje npuMmeHeHus HBIIC B
TeyeHHWe HEeCKOJIbKUX JAHel. K/JMHUKO-HeBpoJioruyeckoe
o6cJie/JloBaHKE BhISBJISET:

- cumnToM Jlacera oTpuliaTeseH UIH, PEJKO, C1abo
M0JIOXKKTeJIeH 1oz yriioMm 60-70°;

- YYBCTBUTEJIbHbIX U ABUTATEJIbHbIX paCCTpOﬁCTB
HEeT.

Ha MPT u KT ucciejoBaHUsIX Y BCeX GOJbHBIX ITON
IPYIIBI BbISIBJEHBl H3MEHEeHHUs NM03BOHKOB 1o Tuny Modic
I, I1, IIl. Usmenenus no tuny Modic (Mch) I npeo6sasanu
Hajy Mch II-III. Jlumb y He6GOJNBIIOW YacTH ITHUX
GOJIbHBIX aHAaMHECTUYECKH OTMedeHa cy6debpuibHas
TeMIepaTypa, K KOTOPOH OHM KaK Obl «IPUBBLIKJIHU»
U OHO HX O0cobeHHO He OecnokouT. [logaBisiomee
GOJIBIIMHCTBO 3TUX GOJIBHBIX KaJIYIOTCA Ha XPOHHUYECKYIO
60/JIb B TOSICHUIIE C NEPUOAMYECKUMH HpPpaJUalUsiMU
B Arojuupl. BceM G6OJIBHBIM 3TOH TIpynnbl IpoBeJEeHa
pPEHTreH/IeHCUTOMETPHS, KOTOpas BbIIBUJIA YMEHbIIEHHe
MUHEPa/JIbHOHN MJIOTHOCTH IT03BOHKOB.

CymmapHo peHcutoMetrpuss (DEXA- wu  coHo-)
MMO3BOHOYHHUKA NpoBefieHa 467 u3 536 GosbHbIX. DEXA-
JIeHCUTOMETPHSI MO3BOJIAET ONpe/eNATh MHUHEPAIbHYIO
IOTHOCTh KocTH (BMD-bone mineral density) B
rpaMMax Ha KBaIpaTHbIA CaHTUMETP. [Ipu 3TOM
HCC/IeIOBAaHUH OIPeJesIsIIoTC He TOJIbKO yCpeJHEeHHbIe
JlaHHble MHHEpaJbHON IJIOTHOCTH TOSICHUYHOTO OT/eJa
MO03BOHOYHHKA, HO U KOHKPETHbIe JaHHbIE 10 KaXKIOMY
(L1-L4) no3Bonky. [losydeHHble [JaHHBIE NOKAa3bIBAIOT,
YTO Haubosiee BbIpQKEHHble H3MEeHEHHs MHUHepaJbHOU

IJIOTHOCTH OTMEYaloTCsl B HUXKHEMOSICHUYHBIX MT03BOHKaX
(vyame Bcero B L4). XoTesocb 6bl OTMETUTb W APYroi
baKT, KOTOpbIA OTMeyarT O6OJIbHbIe C BbIpaXKEHHbIM
yMeHbllleHHeM MHUHepPaJbHOU MJIOTHOCTH MO3BOHKOB IPHU
cbope aHaMHe3a: 3TO coyeTaHue 60Jielt UPPAAUNPYIOIIHX B
KOHEYHOCTH (pafiuKyJIspHble 60JI1) C 60JISIMH B MOSICHHUL[E
[IpH MOBOPOTAX TY/JOBUILA B TOPU30HTAIBHOM MOJIOXKEHU U
(HEeCTaGUIBHOCTDb CETMEHTOB N03BOHOYHHUKA). [Io MHeHUIO

vccaefoBaTesie, 3TO TMpOsIBJIeHHUs TaK Ha3blBaeMoOu
«TOPMOHAJIbHOU  CHOHAWJONATHH», TNPUBOASAILEH K
HapylleHUsIM aHAaTOMHYECKUX COOTHOIIEHUH MEXAy

HEpPpBHBIMH KOpEIIKaMHU U KOCTHBIMH 06p330BaHI/IHMI/I,
C nocjeayrumunuMm BO3HHMKHOBEHHEM HEeCTabUJILHOCTH
CEerMeHTOB BCJIeACTBHE YMEHbIIEHUA IJIOTHOCTHU KOCTHU
TeJla O3BOHKA U €/1a60OCTH CBSA3049HOro0 annaparta [11].

B cBoux Hcce0BaHUSAX N0 pEeHTTeHOAMArHOCTUKe
JlereHepaTUBHBIX 3a6oJieBaHUU [I03BOHOYHUKa,
NpOBeJIeHHbIX C HW3BECTHBIM peHTreHosioroM lleHTpa
TpaBMaTOJIOTUHU U opTolieanu uMmenu H.H. [Ipuoposa (P®),
npodeccopom O. JI. HeuBosomoBoi, Awmap P./Jxanuios
(1987) opgHMM U3 NEepBbIX B 3TOM HaMpaBJIEHUH,
nokasajJl  MHPOPMATUBHOCTb  pEeHTreHOMeTPUYeCKHUX
M3MepeHUH BbICOThI MEKIIO3BOHKOBBIX AUCKOB U IIMPUHbI
CIIMHHOMO3rOBOr0 KaHaja [7]. 3TU MeToAbl MO3BOJSIOT
ONpefie/iITh HaJlW4yue CyKeHUH B NO3BOHOYHOM KaHalle
KaK LleHTPaJIbHOI0, TaK U JlaTepaJbHOI'0 THUIIOB.

AnHanuz pesyabraToB MPT, geHcuToMeTpuy,
cnoHAuaorpaduu u KJIMHUKO-HEBPOJIOTUYECKUX
UCC/IeJOBAaHUN T03BOJIIeT HaM INPUUTH K MHEHHIOo,
YTO B MeXaHH3Me BO3HUKHOBEHHUSl HecrnenupUuIecKux
MOSICHUYHBIX 60JIel UTPAIOT POJIb B OCHOBHOM CJIe/lylolye
MpOLeCChI:

1. /[lecrabunusupymooue - JereHepaTHBHbIE
poLecChl BBLI3BIBAIOT HApYyIIeHWs CTAOUJIBHOCTH B
[I03BOHOYHOM CerMeHTe, B pe3ysbTaTe 4ero BO3HUKaeT
naToJioruyeckass IMOABMXXHOCTb B  TOPU3OHTAJIbHOU
IJIOCKOCTH C TIOsBJIEHWEeM 0oJied HpeuMyLieCTBEHHO
JoMbanarddyeckoro Tuma. OOBIYHO 3TO HabJOJaeTcs
B HayaJbHBIX CTaJuAX JereHepaTUBHbIX IPOLLECCOB
[M03BOHOYHMKA. B 3Tux cay4yasax Ha MPT aBHOro cy>keHus
[pocBeTa M03BOHOYHOTO KaHajla HU B LEeHTPaJbHOM,
HU B JlaTepaJbHbIX €ro ydacTKax He Hab6JroaeTcs.
OpHako HabJIofaeTcss CHUXKeHHe BBICOThI 1-ro WM 2-X
MeXXII03BOHKOBBIX JIUCKOB, KOTOPO€E He BCer/a 3aMevyaeTcs
pajMosioraMyd U IOTOMY OcCTaeTcsl 6e3 BHMMaHMs. Mbl B
3TUX CJy4yasX IOPOU3BOAUM pEHTIeHOMETPUIO BBICOTHI
JMCKa TI0 COOCTBEHHOMY MeTOJY, 4YTO TI03BOJISIET

06'beKTUBU3UPOBATL 3TOT HaKT. CHIXKEHHe BBICOTHI JUCKA
TOBOPUT O HayaJle ero paspylieHus U oTepe CTabUIbHOCTH
B TI03BOHOYHOM CerMeHTe. Y JaHHOW Tpynnbl 6OJIbHBIX
XOPOIIMH pe3ysbTaT JaeT KOMILJIEKCHBIH KOHCepBAaTHBHO-
opTonejUYecKMi MeToJ (KopceThl, 06e36oJsMBaKOLINeE -
HBIIC, nokoii Ha 1-2 HeJenu U Ap.).

SRS

PucyHok - 1 a,b,c - l[layuenm A., 51 200. Ocmp

ble 601U 8 nosicHUye (nocse nodsema msixcecmu 8 6blimy), yCuauBaWUEcs npu

deusceHusix. Ha MPT He6obwoe cHuxceHue 8bicomol ducka L5-S1 u ee npompy3susi do 2-3 mm. Komnpeccuu kopewkos Hem. Yepes 2 Hedeau
KOHcepgamueHozo sieveHusi (kopcem, obezboauearowjue - HBIIC, nokotl u dp.) 8bi3doposeHue
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2. CreHo3upywllMe - JereHepaTUBHbIE
MpoIecChl B BepTeOpaIbHBIX CErMeHTaX, BbI3bIBAOLIHeE
Cy’>KEeHHsI IPOCBeTa [I03BOHOYHOI0 KaHas1a (B LieHTPaIbHbIX
WJIM JIaTepPaJIbHBIX ee 4acTsaX) C KOMIPeCcCHel 3/1eMeHTOB
NypaJiIbHOTO MellKa U CIMHHOMO3IOBBIX KOPEIIKOB.
B a3rtux cayvasax Hab6uswogaeTcss 60JEeBOW  CUHAPOM

06cyxaeHune

ConocrtaBsisis pesyabraTel MPT, neHcuToMeTpuy,
cnoHuaorpadpuu U KJIMHUKO-HEBPOJIOTUYECKUX
UCC/IeJOBAaHUN MOXHO NPUHTH K MHEHMIO, YTO B 4acCTHU
c/lydyaeB y HalIMX GOJIbHBIX B MeXaHHW3Me BO3HHKHOBEHMUS
601 CyLleCTBEHHYI0  pOJb  WUrpaeT  H3MeHeHUs
MUHepaJbHOU IJIOTHOCTH KOCTeH, NPUBOASALINE
K yBeJUYeHUI0 (U3MYeCKOM Harpyskd Ha [AUCKH C
nocjaeAyomuMu MaToJIOTHYeCKUMU M3MeHeHUsIMU
QHAaTOMMYECKUX  COOTHOLIEHHWH  MeXJy  HepBHbIMU
KOpellKaM{ U KOCTHBIMU 06pa3oBaHUAMU. Bo3aM0OXHO, 3TO
ABJIIETCA OAHOM M3 OCHOBHBIX HNPUYMH IOC/EeAYIOIEro
BO3HUKHOBEHHUS HeCTaOMJIbHOCTHM CerMeHTOB  HM3-3a
yMeHblIEeHUs] MUHepaJbHOHW IJIOTHOCTH TeJla NO3BOHKA
U c1aboCTH CBA30YHOro anmnapata. Ha6sromaemble HaMu
y 4YacTH NalUUeHTOB C YMeHbIIeHHWeM MHHepaJbHOU
IJIOTHOCTA MO3BOHKOB Ka/bLMHALMA XpsALIEBbIX U
COeJJMHUTEJIbHbIX CTPYKTYP B IMO3BOHOYHBIX CerMeHTax
ABJISIETC ~ OTBETHOM  KOMIIEHCAaTOPHOM  peakuuei
OpraHMu3sMa, HalnpaBJIeHHOU Ha cTabuIM3aLuIo
N03BOHOYHMUKA. McciefoBaHMsl OKa3bIBalOT, UYTO y
3HAYUTEJNbHOW Tpynnbl GOJIbHBIX NMpPHU JlereHepaTUBHbIX
MOBPEX/AEeHUAX N03BOHOYHBIX CErMEHTOB NMPOUCXOAUT He
KOMIIpeccHsl KOPelIKOB, a UX UuppuTauus. MppuraTuBHble
IpoLecchbl NPOABJSIOTCA HapylleHueM MUKPOLUPKYAALUU
KPOBM B HEPBHOM KOpelliKe, BEHO3HbIM 3aCTOEM, OTeKaMH
u $ubpo3oM coeJUHUTEJbHON TKaHU. B BOSHMKHOBeHUU
60J1I1 POJIb WIrpalOT pasjpaxkeHue peleNTOpOB 3ajHei
NpOAOJbHOM CBA3KM M HeCTabMJIbHOCTb, KOrga B
[I0O3BOHOYHOM CerMeHTe BO3HMKAIOT INaToJIorM4ecKue
poTaunuoHHble ABMKeHUd [12,13].

BJleyeHHH JaHHOU TPy NIIbI 60JIBHBIX IPEIOYTEHHE
JIOJDKHO OBITb  OTJJAHO XUPYPrUYecKoMy MeToAy. B
3aBUCUMOCTH OT JaHHBIX 00CJeZ0OBaHHUA GOJIBHBIX Mbl
BbIJIEJIMJIN CJIeJIyIOIHe CUTYALUH, TPeOYyIoLe Pa3IMYHbIX
XUPYPrUYECKUX MOJXO0/0B:

1. OHOCTOPOHHMH (MOHOJIaTepabHbBIN) 60J€BOM
CUH/JPOM. BbINAYMBaHHWE OJHOTO HJM JBYX [AHCKOB, C

JIIOM6GAJIr14eCcKOro W JIIOMGOUIINAITHIECKOTO
xapakTepa. CTEHO3UPYWLMA MOpOIECC MOXEeT ObITh
MOHOCEIrMEHTapHbIM (Yalle BCEro y OTHOCHUTENbHO
MOJIOABIX TMAIlUEHTOB) CTPOTO [AUCKOTEHHBIM (TPBDKU
JIMCKa), UJIM )Ke BepTe6Po-AUCKOTeHHBIM (CIIOHUJIONNCTES,
JlereHepaTUBHbIE YTOJIILEHUS CBA30K, 0CCUPUKATHI U AP.).

OJJHOM CTOpPOHBI CYXAIOUIMH NPOCBET MO3BOHOYHOI'O
KaHaJla, KOMIPUMHUPYIOIMX KOPELIKH U JIpyTHe 31eMeHTbl
JypajbHOrO MellKa. Y OGOJIbHbIX C JaHHOM cuUTyaluen
npou3BeJieHa:- pacliMpeHHass HHTEpPJaMHHIKTOMHUS
B /BYX CerMeHTax (mopcaspHasi JeKoMIpeccus),
peBH3Usl NO3BOHOYHOrO KaHala M 3KCIJIOpaLUsl JHCKOB
(BeHTpasbHAsA JEKOMIIpECCHUsl), CErMEHTapHbIM apapone3
JyroTpocTyaThIX cycTaBoB (junctura zygapophysealis).

2. /JIBycTopoHHUH (6uyaTepasbHbIM) GoJieBOH
CUHJPOM, 0GYCJIOBJIEHHBIH BBINAYMBAHUAMHU 2-X COCEHUX
JIMCKOB, KOMIPHMUPYIOIUX COOTBETCTBYIOIHE KOPELIKH
C pasHbIX CTOPOH C SIBJEHUSIMH HeCTaGUJIbHOCTH
CerMeHTOB. B aTHX ciydasx MPOU3BOAUTbLCS pacliipeHHast
HMHTEPJaMUHIKTOMHUS Ha 2-X YPOBHSIX C COOTBETCTBYIOIINX
CTOPOH /ISl OPCATbHON M BEHTPAJbHON JEeKOMIIPECCHH.
[Ipy HaIMYUK HECTAGUILHOCTH Ollepalysl 3aKaHYMBAETCs
CerMeHTapHbIM apTPOAE30M Ha 2-X YPOBHSAX U PpUKcanue
KoHCTpyKIMel [xanunosa (JPS) uiv TpaHcne JUKYISIpHOM
cucrtemoii (Pucynku 2 u 3).

Pa6oramu MosmoBudya H.A. u Ilotemop LI
(1979) [14] ObLIO J0Ka3aHO, YTO HECTAOWJIBbHOCTH
MM03BOHOYHMKA XapaKTepU3yeTcs IOsIBJEHHNEM B ee
cerMeHTax B OCHOBHOM IIaTOJIOTUYECKUX POTALMOHHBIX
ABKeHUH. C 3TOM TOYKM 3peHust [ JIMKBUAALUHU
Wi OpoQUIAKTHUKM ITUX [JBIKEHUH M0 HauleMy
MHEHHI0 B GOJIBIIMHCTBE CJy4aeB B INPUMeHEHUU
MEXTEJIOBbIX TPACHeAUKYJSIPHBIX KOHCTPYKUMH  HET
Heo6X0AMMOCTH. MHOrouyucjeHHble coo6LeHUs 06
YCIEITHOM TPUMEHEHUH MEXOCTUCTBIX KOHCTPYKIUN
Tuna DIAM (Ilatent CIIA) Take NOJTBEpPXK/JAeT, 4YTO
JUIS JIMKBUZAIMM HECTAaOWJIBbHOCTH CerMeHTa (QUKCaIus
yepe3 OCTHUCTbIe OTPOCTKH OOGecCleyrBaeT JOCTATOYHYIO
CcTabUIM3anyi0 I03BOHOYHHMKA UM He HapyLlaeT ee
6uoMexaHuky. [loutu 30-7eTHUH ONBIT HPUMEHEHUS
MoAupUKanUK KOHCTpyknuu /lxanunosa [6,8] mokasan
ee BBICOKYI0 3O PEKTUBHOCTD B JIeUeHUH HeCTAOUIbHOCTH
MM03BOHOYHBIX CETMEHTOB.
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PucyHok - 2 a,b,c - [layuenm B., 65 1em. MPT- cHumKu 601bHOU ¢ 08YCMOPOHHUM (6u1amepanbHbIM) 601€8blM CUHOPOMOM NPU
CmeHo3upyrujeM NoAUcCezMeHmMapHoM npoyecce 8 NOSCHUYHOM omade/ie n038oHo4HuKa (2a,b). HnmpaonnepayuonHas gpomoepagusi: -
pacwupeHHas uHmepAaMuHIKmomusi Ha L3-4 ¢ o0uoti u L5-S1 ¢ npomugono10xcHoti cmopoH, 00pcanbHAs U 6eHMPAIbHASL deKoMnpeccus U
debpummeHm no380Ho4H020 kaHaAda (3 c). [loaHoe npekpaueHue 6016020 CUHOPOMA C 06EUX CMOPOH

JnsanpoduiakTHKUHMIe4eHUATIOCIe0NIePallMOHHON
HeCTabUJIbHOCTH Mbl 10JIr0€e BpeMs (3a/10J1T0 10 NOSIBJIEHUS
DIAM) ucnosb3oBanu paspaboranHyto f.P. xkannnoBbiM
IJIACTUHYATYI0 KOHCTPYKIHUIO (ABTOPCKOE CBUAETEIBCTBO
CCCP Ne1326161, 1987 rox) [6]. MomudunupoBaHHas

KOHCTPYKIIUA B OTJIMYHME OT CBOEro mnpoToTHIlla HUMeeT
MeHblIne FaGapl/lTbI " paCCYrUTAHA Ha (I)PIKCEILU/I}O OoHOro
WJIN ABYX IIO3BOHOYHBIX CE'MEHTOB, B KOTOPOM HUMeEETCA
HeCTaOUJIbHOCT.

PucyHok 3 - MPT u penmeeH-cHumku [Tayuenma C. c npoaancamu dgyx duckos: a) MPT-cHUMOK hosicHU4HO20 omdesa do ohepayuu;
b) peHmaeH-CHUMOK NOSICHUYHO20 omdesaa noc/e onepayuu ¢ umnaaHmamonm (JPS) 8 60kogoti npoekyuu,; c) peHmaeH-CHUMOK NOSICHUYHO20
omdesa nocsae onepayuu ¢ umnaaHmamonm (JPS) e npsimoli npoekyuu

3. CnoHpuionaThyeckue - y GOJIBIIMHCTBA
GOJIbHBIX 3TOW TpyNNbl Ha CHOHAWJIOTpamMMax U MPT
HCC/Ie/JOBAaHUAX SIBHBIX [PU3HAKOB JlereHepaTHBHBIX
W3MeHEeHUH I03BOHOYHBIX CErMEHTOB He BbISBJISETCS.
OaHako, 4YeTKO BHUAHO YMeHblleHUe MHHepaJbHOU
IJIOTHOCTH TeJl U 3a/JHUX KOCTHBIX 3J1eMeHTOB [103BOHKOB
JIOKQJIbHOTO WJIM PacIpoCTPaHEHHOTro THUMa (0ocTeoneHUs -
0CTeoNnopo3) M NpPU3HAKUM HEKOTOPOro BbINSAYMBAHUA
JIUCKOB (rOpMOHaJIbHasA CIOH/AUI0NaTHA). [leHCUTOMeTpus

KaK MPaBUJIO NMOJTBEPXK/AAeT U3MEHEHUSI B MUHEPaTIbHOU
IUIOTHOCTH KOCTeH. B 3Ty »Ke rpynmy Mbl BKJIOYMIA
U OOJIbHBIX C HW3MEHEHWSIMH MO03BOHKOB N0 MOAUKY
(«CHOHAMIOAUCIUTBI» HesiCHOM 3Tuosioruu) (PucyHok
4). DTOT TUN MOSCHUYHBIX 6OJIEd HEKOTOpblE ABTOPBI
Ha3bIBAlOT «HEONpeJeJIeHHbIMU» MOCKOJIbKY €JUHOr0
MHEHUS 00 UX ITUONATOTEeHe3e MOKa HET U JUCKYCCUH Ha
3Ty TEMY IPO/0JIKAIOTCS.

PucyHok 4 - [layuenm /], 29 nem, c atombouwuaszuveckumu 60asamu. MPT- uccaedosaHue: usmeHeHus no38oHko8 no muny Moduk 2
(nepeposcdeHue kpacHozo KOCMHO20 M032d 8 HCe/IMOBAMYIO HCUPOBYH MKAHb)

JleyeHne GOJIBHBIX JJAHHOM I'PYNIIbI ITPOBOAMJIOCH

c npUMeHeHHeM JIATENbHBIX KOHCEePBAaTHUBHO-
OpTONEJUYECKUX MEPONPHUATHH, KOTOpble OKa3aJHCh
BecbMa  3QQEKTUBHBIMM U JaJd  YCTOHYMBBIA
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HOJIOXKUTEbHBINA pesyJbTaT (xopceToTeparnus,
o6e36o0sMBalOLIMe, TepAIKs Ha OBbILIEHHE MUHEPaTbHON
IJIOTHOCTH KOCTEH).
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BbIBOAbI

AHann3 pe3ysnbTaTOB HCCIeA0BaHUA 536 GOJIBHBIX
C HecrnelMPUUYECKUMHU TMOSCHUYHBIMHU OOJIIMH, KOTOPBIM
cpesado MPT u KT nokasbIBarT, YTO MOSICHUYHBIE 60JIU He
TOJIBKO MY/ITUITHJIOTUYHBI HO U MyJIbTUIIATOr€HETUYHBI. B
MOSIBJIEHUH CHH/IPOMA UT'PAIOT POJIb HECKOJIBKO GAKTOPOB.
MBI BBIZENTWIN TPU TPYNIBI NPOIECCOB, MPUBOJALUX K
MOSIBJIEHUIO HecnelUPpUIeCKUX MOSICHUYHBIX O0JIei:

1. Jlectabunnsupyoiue - HapyLleHus
CTaGUJIBHOCTH B M03BOHOYHOM CErMeHTe, c
BO3HMKHOBEHHWEM MAaTOJIOTMYECKOW MOABMXXKHOCTH B

rOPHU30HTAJbHON MJIOCKOCTH U GOJIIMU JIIOMGAITM4€eCKOro
Tuna. OObIYHO 3TO HAOJIOJAEeTCs B HadaJbHBIX CTafUsIX
JleTeHEPATUBHBIX MPOIECCOB TMO3BOHOYHHMKA. B 3THX
cIy4asixX yallle BCEro HabJIojaeTcsl CHUXKEHUE BbICOTHI 1-T0
(oyeHb peJiKo 2-X) MEXIT03BOHKOBOI'O JIMCKA, YTO TOBOPUT
0 HayaJle ero pa3pyuleHHs] U TMOTepe CTAOUIBHOCTH B
MM03BOHOYHOM CETMEHTE.

2. CTeHO3UpyOlIMe - JereHepaTUBHbIE NPOLECCHI
B BepTeOpa/IbHbIX CerMeHTaX, BbI3bIBAKOLMe CY)KeHUs
MpoCBeTaI03BOHOYHOTr0 KaHa/la C KOMIIpeccHel 371eMeHTOB
JlypaJibHOTO Melllka M CHMHHOMO3TOBBIX KOpelKoB. B
3TUX CJy4yasX HabJ/wAaeTcs 060JieBOW CHUHAPOM yalle
JIIOMOOUIIMAITUYECKOTO  XapakTepa. CTeHO3UpYHOIIUI
mpouecc  MOXeT  ObITb ~ MOHOCErMeHTapHbIM  (y
OTHOCHUTEJBHO MOJIOABIX MalMeHTOB), JAMCKOTeHHbIM
(rppka JucKa), WM IKe BepTeOpPO-AUCKOeHHBIM
(cmoHAMIONKCTES, JlereHepaTUBHble YTOJIIEHUs] CBS30K,
occudUKaThI U Ap.);

3. CHOH,C[I/IJ'IOHEITI/I‘-IGCKI/IS = 3TO rpynmna 60JIbHBIX
Ha CIIOHAUWJIOTpaMMax U MPT HCCIeJOBAHUAX, KOTOPbIX
ABHBIX MMPU3HAKOB AereHepaTUuBHbIX H3MeHeHUH
IIO3BOHOYHBIX CEerMeHTOB He€ BbIABJAETCA. O,C[HaKO,
BHJHO yMEHblIeHue MI/IHepaJ'II:HOI‘/JI IIJIOTHOCTU TeJ H
3alHUX KOCTHBIX 3JIEMEHTOB II03BOHKOB JIOKaJIbHOI'O

JleHCUTOMETpHS KaK MPaBUJIO MOATBEPKAAeT U3MEHEeHHUs
B MHUHEpPaJbHOU IJIOTHOCTH KOCTeH. B 3Ty ke rpynmny Mbl
BKJIIOUMJIM U OOJIbHBIX C W3MEHEHHUSMH IO3BOHKOB I10
Moauky («CHOHAMIOAUCLUTEI» HEICHONW 3THOJIOTHH).

Y 383 (71.45%) yesioBek 60J1€BOM CHH/IPOM YAAJI0Ch
JIMKBUJIUPOBATH KOHCEepBAaTUBHO- opTonegu4eCKUuM
JieYeHUueM, BaXXHbIM KOMIIOHEHTOM KOTOPOr'o ABJIAETCA
[pYMeHeHUue NpenapaToB JJid yJydlleHUs MHUHepaJbHOU
mIoTHOcTH  Kocted. 153 (28.54%) OGoJbHBIM  U3-
32  He3)PEeKTUBHOCTH  KOHCEPBATHBHOTO  JieueHHUs
MpOU3BEJIEHO XUPYPruiecKoe BMelaTe/bCTBO. BbisiB/IeHbI

CUTyallUy, TpebyoLiMe pasJUYHbIX XUPYPrudecKux
pelieHui:

1. O HOCTOPOHHUH (MoHOJMIATEpAIBHBIN)
60JIeBOM  CHHAPOM C MPOJANCOM  OJHOr0  JHUCKA
(ocTppllf MOHOCETMEHTApHbIA CTEHO03), BbI3bIBAKILIUM

JUCKOPAJUKYJISPHBIA KOHGQJIUKT 06e3 HecTaOUJIbHOCTH
CerMeHTa.

2. [JlBycTopoHHUN (6usaTepasjbHbIi) 6GoJeBOU
CUH/IPOM, 06YC/I0BJIEHHBIH BBIIIAYUBAHUAMMU 2-X WU 6oJiee
JIUCKOB (IOJIMCErMEHTapHBIN CTEHO3), KOMIIPEMHUPYIOLINX
COOTBETCTBYIOLINE KOPEIIKH C OJJHOW UJIM Pa3HbIX CTOPOH
C IBJIECHUSIMU HECTAGUJIBHOCTH CErMEHTOB.

B kax[oW M3 3TUX CHUTyalUdl NpPOU3BOAMJIACH
WHTEPJIaMUHIKTOMMUSA (4allle paclidpeHHas) Ha 1-oM win
2-X YPOBHSIX COOTBETCTBYIOIUX CTOPOH, /JIS JOPCabHON
U BEHTPAJIbHOH JIeKOMIIPECCUH KOPELIKOB M 3JIEMEHTOB
JypaJbHOro MelKa. [Ipy HaJM4YMM HecTabUJIbBHOCTH
oneparnys 3aKaHYMBAETCs CErMEHTAapHbIM apTPO/Je30M Ha
COOTBETCTBYIOLIUX YPOBHAX WX PUKCcAllMed UMIIJIaHTaMH.

KoHQIMKT uHTepecoB. ABTOp 3asBJsAeT 06
OTCYTCTBHH KOHPIMKTA HHTEPECOB.

dunancuposanue. Het.

WX PACIPOCTPAHEHHOI'0 THIla U NMPU3HAKHW HEKOTOPOro
BbIIIAYMBAHUA JHCKOB (I‘OpMOHaJ’leaﬂ CHOHAI/IJ'IOHHTPIH).
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Tyitinaeme

Ben atimarbiHOaFbl ayblpcblHy Ken ¢oakmopibl Ky6blablC 601biN Ma6bL1adbl, COHObIKMAH 3muonamozeHemuKablk emoeyoi mayoay
ywin MPT, KT scaHe 6acka 3epmmeynepdi Ko10aHa omblpbin, OHblH cebebiH aHblkmay eme MaHbI30bL. 2Kardatinapdsly 6aceim kenwinieinde
KoHcepsamuemi opmonedusiiblk emoey oy Homudice 6epedi. Xupypausiielk emoeydi opmonedusiavlk emoey muimcis 6oaraH sxcardaiida FaHa
Jcypaidy kepek, cooaH KelliH cyliek KypblablMOapblHOaFsl 632epicmepdi Kaablnka keamipy 60libiHwa wapaaapobl HasFacmolpy Kepek.

Bya Koascazbada O9sipbaiican [leHcayavlk cakmay muHucmp.ieiniy Tpasmamosozusi dcaHe opmonedusi FblablMU-3epmmey
uHcmumymstHoa 6ea aypybiMeH aysipambsiH 536 Haykacmbsl MPT scane KT 3epmmey dcaHe emoey Hamudiceaepi 60libiHWa 6ea aypyblHblH
Hezizel cebenmepiHe masday 6epinzeH.

TytiiH ce3dep: 6es1 aypybiHbIH cebenmepi, 0CMeonopos, KOHCepeamusemi em, Xupypausiiblk eMoey.

Non-specific lumbar pain. New approaches to diagnosis and treatment

Yashar Jalilov

Scientific supervisor of the Department of Orthopedics, Research Institute of Traumatology and Orthopedics of the Ministry of Health
of Azerbaijan, Baku, Azerbaijan. E-mail:

Abstract

Lumbar pain is a multifactorial phenomenon, and therefore it is extremely important to establish their cause on MRI, CT and other
studies in order to choose etiopathogenetic treatment. In the vast majority of cases, conservative orthopedic treatment has a positive effect.
Surgical treatment should be undertaken only after failure of orthopedic treatment, followed by a continuation of conservative measures to
normalize the mineral density of bone structures.

This article provides an analysis of the main causes of lumbar pain according to the results of MRI and CT examination and treatment
of 536 patients with lumbar pain in the department of orthopedics of adults Azerbaijan Scientific-Research Institute of Traumatology and
Orthopedics.

Keywords: lumbar pain, osteoporosis, orthopedic treatment, surgical treatment.
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