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Quality of Life and Related Factors in Patients with Ankylosing Spondylitis
in Kazakhstan Population
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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.

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 ankylosing spondylitis at the
Astana City Multidisciplinary Hospital No. 2.

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.
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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
based on the following exclusion criteria:

eage less than 18 or over 62;

esevere mental

illnesses;

concomitant 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.

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

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.

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 data was based on the results
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
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.
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The strength of correlation coefficients was assessed
using the Cheddok scale, where coefficients from 0 to 0.3
were interpreted as a very weak relationship, from 0.3 to

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.

80,00

60,00

Average value

Men

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 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 Physical functioning p=0.941

-Role limitations due to
physical health p=0.881

.Role limitations due to
emotional problems p=0.685

(B Energy/fatigue p=0.768

ClEmotional well-being p=0.385

B Social functioning p=0.506

O Pain p=0.695

[E General heaith p=0.409

[ Health change p=0.504

W ASAS HI p=0.877

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).

Average value of ASAS HI

R? linear =0.125

= -2,8 r=0.3:
¥y=0,28 .':0‘6 59 p=0.

2000

4000 .00 000

The age of debut

Figure 2 - Correlation between age of disease debut and ASAS HI in men

w000

Pain

2000

y=5.7143 * x + 20 r=-0.641 p=0.013

R? linear =0213

The period from the onset to the diagnosis

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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Average value

HLA B27 negative

& Physical functioning p=0.182

m Role limitations due to
physical health p=0.615

] Role limitations due to
emotional problems p=0.724

B Energy/fatigue p=0.884

[l Emotional well-being p=0.217

[ Social functioning p=0.747

[ Pain p=0.648

[ General health p=0.222

[ Health change p=0.823

W ASAS HI p=0.797

HLA B27 positive

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).

RY linear =007

l y:l'l*-?dﬂ-&mﬂm

@

LI111] ..OI L]

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.

Average value of ASAS III

E uw
g .l . L]
R linear =025
0 L) . L] .
e o . . .
y=0,28" x+-2,8 r=0.359 p=0.
. LN 1] L111} L] L
L 0
om0 2% 080 “m PT) w006 ) o FT) [T ET) [T
The age of debut 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
23 patients undergoing biological disease-modifying

80,00

60,00

Average value

20,00

Biological disease-modifying
antirheumatic drugs

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.

B Physical functioning p=0.629
wRole limitations due to physica.
health p=0.747

O2zpanuyie HUALIIZIMOUUOHANE
B yoeoRole limitations due to
emotional problems p=0.661

B Energy/fatigue p=0.960

O Emotional well-being p=0.620
® Social functioning p=0.661
OPain p=0.636

B General health p=0.749

B Health change p=0.890
BASAS HI p=0.674

Conventional disease-modifying
ntirheumatic drugs

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
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(p=-0,543, p=0,013), fatigue

physical functioning

(p=-0,528, p=0,010) and
(p=-0,508, p=0,007). Additionally,
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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 7 - Correlation in the group of patients receiving bDMARDs
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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

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

symptoms first appeared and the quality of life, as measured
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.
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Conclusions

It appears that the diagnosis delay of AS has a drug therapy, ultimately contributing to improving their
significant impact on the quality of life of patients in the quality of life.
Kazakh population. Other factors, such as the age at disease Conflicts of Interest. The authors declare no
onset, also contribute to the overall quality of life and may  .gnflicts of interest.
necessitate the use of more aggressive treatment options in

the future. Funding. This research received no external funding.
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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
condition begins. These factors are correlated with the
clinical activity of the illness, which ultimately decreases the
quality of life.

Thus, timely diagnosis - a factor that can be modified
- plays a significant role in managing patients and selecting
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Tyninaeme

AHKU/1030b1 CNOHOUAOAPMPUM — CO3bIAMA/BI AYMOUMMYHObL Aypy, Hezi3iHeH GiAIKmMIK KaHKa MeH U1e0cakpaabobl GyblHOApFra acep
emedi. bya 20-40 sxcac apaavirbiHdarsl ep adamdapda kebipek kezdecedi, coHdali-ax myzedekmik neH 6ybiHOapOdbly KO3FAAFLIUMbIFbIHbIH
atimapavikmail wekmesyine akeayi MyMKiH. AHKU/030bl cnoHOusoapmpum @HU3UKAAbIK FAHA eMec, COHbIMEH Kamap aJeymemmik,
NCUX0/102USIbIK JICAHE IKOHOMUKAIbIK acep ememiHi MaHbi30bl, COHObIKMAH 6y nayueHmmepdi dcypeizy 6apuicbiHOa eMip cypy canacbl
Heziszi pakmop.rapdbiy 6ipi 60bIN CAHANLIHAOL.

3epmmeydiH makcamul Ka3aKcmaHobIK NONYAIYUAOAFsl AHKU/1030bl cnoHdu10apmpum 6ap nayueHmmepdezi aHamHe30iy apmypi
dakmopapuIHbIH 6MIip canacbimMeH 63apa 6atiaHbICbIH 3epmmey 6010bl.

ddicmepi. Bi3 AcmaHa KaaacviHOaFsl Ne2 Kananwvlk kenbeliHdi aypyXaHaHbly emoey-0uazHoCmuKaiblk Opma/bliFbIHbIH 6a3acbiH0a
sepuukayusaNaHFaH aHKU1030bl cnoHdu0ampum duazHo3bsl 6ap 70 nayueHmke 6Gip Me32isnde 6aKbl1ay AHAAUMUKAAbLIK Ke0eHeH 3epmmey
JHcypeizdik.

Hamuoiceci. 3epmmey nayuenmmepoiy, eMip cypy canacblHa acep ememiH Heziszi pakmopaap aypyodsly 6acmasny i#acslHa HaHe
duazHo3 Kollbl1ydbly kewizyiHe 6atinaHbicmel ekeHiH kepcemmi (p=0.344 p=0,009). Kew duazHo3 KollblAFraH Haykacmapda eMip canacblHblH
Hawap.aywl 6alikanadvel, 6y acipece atiendepde alikbiH Kepinedi (p=-0.641 p=0,013) xcaHe azpeccusmi mepanusiHol, OHblH [wiHde 2eHOIK-
UHdCeHepalk 6U0/102usblK mepanusiibl maraiibiHdaydsl kaxcem emedi. Tanday kepcemkeHdell, 2eHOIK-UHMCEHEPAIK OUON02USAAbIK
mepanusiHbl a1ambvlH nayueHmmep mo6uiHoa duazHo3 KolblaydslH kewiayi ayeipcoity (p=-0.543, p=0,013), wapway (p=-0.508, p=0,007)
JHcaHe Ppusukanslk scymoic (p=-0.508, p=0,007) cuskmul emip canacblHblH KepcemkiwmepimeH batiiaHbicmel. CoHbiMmeH Kamap, oy HLA B27
6ap epsiep MeH nayueHmmepoe aypyostH de6lommik scacsl 0a emip canacbiHa alimapasikmaii acep emedi (p=-0.263 p=0,048).

KopbimbiHobl. KazakcmaHdblk — nonyasayusidarbl aHKU/1030bl cnoHOusioapmpum 6ap nayueHmmepdiy emip cypy canacblHa acep
ememiH Hezi32i pakmopaap duazHo3 KoObIH Kewieyi JcaHe aypydbly de6rom scacbiHa 6atiiaHbicmol. bya gakmopaap aypyobiH KAUHUKAAbIK
6esceHdinizimen 6atinanbicmyl. Epme deblom sicaHe KeliiHipek duazHo3 Koo emip canacbiH Hawapaamaodsl. Ocvlaatiuia, yakmbvliabl dUazHo3 KO
JHaHe emdeydi epme 6acmay aHKU1030bl CNOHOUAUMNEH AyblpamblH HAYKacmapobly eMip cypy canacblH xcakcapmydblH Hezizel hakmopaapbel
60.16(n MabbL1AOLL

TytiiH ce3dep: aHKu1030bl CNOHOU/I0APMPUM, OMIP canacbl, AUazHO3 KoWObIH Kewlizyl, Ka3aKCmaHdoblK NONyAsIYusl.

KayecTBO >KU3HU U CBsI3aHHbIE C HUM (aKTOPhbl y NAMEHTOB C aHKUWJIO3UPYIOIINM CIOHAUI0APTPUTOM
B Ka3zaxcTraHckoi nonyisuuu
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Pe3ome

Ankusnoszupyowuil cnoHOus0apmpum — XpoHU4YecKoe aymouMMyHHoOe 3a60.1e8aHue, NpeumyujeCmeeHHO nopaxcaroujee ocesoll
cKe/lem U U/1e0caKkpa/nvHule coveHeHus. OHO 8 60/1bulell cmeneHu 3ampazusaem MysxcyuH 8 eospacme 20-40 nem u mozxcem npusecmu K
3HAYUMENbHBIM 02DAHUYEHUSAM NOJBUNXCHOCMU U UHBANUOHOCMU. BascHo, Ymo aHKu103upyowull cnoHdus10apmpum okasbleaem He moJ1bko
¢usuueckoe, HO U COYUAIbHOE, NCUX0/102U4eCKoe U IKOHOMUYeckoe so3zdelicmeue, ymo desaem Kavecmeo HCUSHU NAYUEHMO8 0OHUM U3
K/H04e8blX hakmopos npu eedeHuu 3mozo 3a60./1e6aHUS.

”6/!6}0 Hacmosawezo uccnedosaHus: 6uL10 usyveHue szaumocessu pas/auvHbIX gbaKmopoe dHaMHe3d C Ka4ecmeoMm HCU3HU Y
nayueHmos ¢ dHKu/103upyrowum cnom)unoapmpumom 8 Ka3axcmaHcKkol nonyasayuu.

Memodbsl. Hamu 6bl10 npogedeHo 06cepsayuoHHOe aHaAUmMuyecKkoe 00HOMOMeHmMHoe nonepevHoe uccaedosarue 70 nayueHmos
¢ sepuduyupo8aHHbIM OJUAZHO30M AHKU/AO03UpYOWUl CcnoHOusi0ampum Ha 6a3e J/e4ebHO-0uazHOCMmU4Yeckozo YeHmpa 2opodckoll
MHO020npoPuabHOU 60abHUYbI N22 2. AcmaHa.

Pesynbmamul. HccnedosaHue nokazano Haauyue KA4esblx akmopos, eAusoWUX HA Ka4ecmeo HCU3HU nayueHmos. BuisisaeHa
KOppe/silyUoOHHAs1 83auM0cesi3b go3pacma debroma 3a6o0.1eeaHusl u 3adepickoll 8 nocmaHogke duazHosa (p=0.344 p=0,009). ¥ nayuenmos
¢ nosdHell nocmaHogkoll duazHo3a Habawdaemcsl yxyouwleHue Kayecmea HU3HU, Ymo 0CO6EeHHO SIPKO 8blpAMCEHO Y JHCeHWUH. BulsieseHa
KOppe/siyUOHHAS 83AUMOCES13b Medcdy 3adepickoll 8 NnocmaHoske JuazHo3a U nokKasamesieM Kayecmea i u3Hu 8 onpocHuke SF-36 (p=-0.641
p=0,013). AHanu3 makdce nokasas, 4mo 8 epynne nayueHmos, NoAy4arouux 2eHHO-UHMHCEHEPHYI0 6U0/102UYecKyl0 mepanuio, 3adepicka
duazHo3a Koppeaupyem ¢ mMakuMmu nokazameasiMu Kaiecmeda HiU3Hu, kak 6oab (p=-0.543, p=0,013), ycmasocmsb (p=-0.528, p=0,010)
u gpusuyeckoe gyHkyuoHuposaHue (p=-0.508, p=0,007). B mo e 8pems, y MYy*HCHUH U hayueHmos ¢ nosoxcumenvHviM HLA B27 so3pacm
de6loma 3a60/1e8aHUS1 MakKice 3HAHUMENbHO 81Uslem Ha kayecmao xcusHu (p=-0.263, p=0,048).

Bbi8odbl. OcHo8HbIMU (hakmopamu, 8AUSIOWUM HA KAYecmeo KHCUSHU y NayueHmos ¢ aHKU/A03UPYIWUM CNOHOU0apmpumom
8 KA3aXCMAHCKOU nonyasiyuu  s16/5iemcst 3adepicka 8 nocmaHmoske duazHosa u eospacm debioma 3abosesanusl. JlaHHble akmopel
Koppeaupylom ¢ KAUHUYeckol akmugHocmbulo 3a6osesaHusl. PauHuli de6Glom u 60/ee no30Hss NOCMAaHo8ka OuazHo3a 0ocmogepHo
yxydwarom kavecmeo dicu3Hu. Takum o6pasom, ceoespeMeHHast NOCMAHO8KA duazHO3a U PaHHee Ha4Ya/0 AeYeHUs s8AMCs KAIYe8blMU
dakmopamu 045 yayvuleHUs Ka4ecmaa JHCU3HU NayUeHmMos ¢ AHKU/A03UPYHUWUM CNOHOUI0apmpUumoM.

Katoueswie caosa: ﬂHKLl/lOBLlpy}OU{Hﬁ cmmdwmapmpum, Kayecmeo JCU3HU, 3a6epofc;<a 8 NoCmaHoeke 6uaz;—103a, KasaxcmaHckas
nonyasayus.
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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. It is 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.

The research question is: 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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Figure 1 - Literature Search Strategy

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

Table 1 - Demographic data for clinical case studies

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.

archive for the treatment of bone cancer at various locations
[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 fracture
Okoroha, K. R. 2018 26 1,4,12,18 The medial condyle of the left femur following the destruc-
tion of a previously placed autograph
Eero Huotilain- 2019 22 3,4,12 The lateral condyle of the femoral bone, following an unsuccessful
en, Mika Salmi, Jan surgery for dissecting osteochondritis, using an autograft
Lindahl

Alessandri, Giulia 2022 7 Proximal tibia in varus deformity of both lower extremities
Distal Tibia: Condition after Tumor Resection (2012) and
Osteosynthesis of Allograft Fracture (2014) In 2015, the patient
Yang, Hongsheng 2022 32 44 underwent the removal of the metal fixers following their tibia
condition after tumor resection in 2012 and osteosynthesis 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 group. All four articles presented clinical

Table 2 - Demographic data for cohort studies

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.

N Number of pa- . Observation i
Author Year of publication Type of Study P Age of patients period Coleman’s scale ball
Russo et al 2021 Retrospective study 4 60,5 37,3 87
Steele J.R. etal 2020 Retrospective cohort study 15 54 26,5 33
Wu, Z. G. etal 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 pathologies

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

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
measurementofinstrumental indicatorsin the form ofangles
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.

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 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,
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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 comprehensive

examination in a multicenter study.

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

Table 3 - Clinical and instrumental outcomes

with a low incidence of postoperative complications.

etal.

outcome score
(KOOS), e UCLA
activity
score

operation (p<0.001) Baseline
UCLA activity score was
5.7+2.3,
which increased to
7.6+2.2 at one year (p=0.002)

Authors pu%?fcggifon Chmcilcgﬁfcomes Clinical outcomes Ini:g;}rﬂg’;tal Instrumental outcomes
Di Felice Disabilities of the Good final positioning of the
Ardente, P. 2020 Arm, Shoulder, X-ray, CT allograft and its fixation with
et al and Hand scale, screws 1 year after surgery
At 4 weeks postoperatively,
she had a ROM of 0°-125°,
with mild pain over the medial One-year postoperative
Okoroha, K. R joint line. At 4 months, she radiograph demonstrating
otal 2018 Knee ROM progressed to nonimpact, X-ray excellent incorporation of the
aerobic exercises and then to allograft into the medial femoral
low-impact aerobic exercises at condyle
6 months. Full ROM after 12
months
Three months after surgery on
the X-ray, satisfactory standing
Significant reduction of pain of the graft structure and the
E. Huotilainen ~ engraftment process of the
et al 2019 KOOS syndromeszué’; rr;(;nths after X-ray, MRT allograft were noted. Four months
gery after surgery, MRI scans revealed
a lack of strong vascularization of
the allograft
X-ray (MAD:
mechanical axis ; ;
- N ; There is a good correction (MAD
dlStgnfe;n?T};A' from 100 to 39; a TFA from 45 to 3;
Alessandri, 2022 tibi af ato lca le; FC-TS from 49 to 86) in the right
Giulia 1 ’;Ce_r%‘gra aln.g & tibia and less in the left (MAD
femoral czi)rrfi el'e_ from 100 to 51; aTFA from 44 to
L fonay 15; FC-TS from 55 to 72)
tibial
shaft angle)
X-ray showed a small amount of
callus formation at the fracture
end of the allograft bone and
44 months after the last fibula. While the fracture
operation found the patient to did not heal completely, the
be independent in all activities intramedullary nail had closel
Y. Hongshen Musculoskeletal of daily living, with normal adhered to t%,le surroundin y
: etgal g 2022 Tumor Society weight-bearing and mobility. X-ray, CT bone. A CT scan showed th agt
score However, he did have limited the intramedullary nail system
movement of the ankle joint and matched well with the tibial
had difficulty with squatting bone marrow cavity, and the
MTS score of 24. biomaterials on the surface of the
intramedullary nail were well
integrated with the host bone
X-rays at a 1-year follow-up
didn’t show any resorption signs.
MEPS, DASH, and VAS were 90 X-rays and CT scan at
R. Russo et al 2021 MEPS’\})A%SH and (80-100), 11.8 (0-25), and 1 (0-3) X-Ray, CT 2-year follow-up showed partial
points, respectively peripheric allograft resorption
in all cases, without screw
prominence
The rate of total fused
articulations was significantly
higher ;n the 3D sphere group
92%) than in the femoral ;
o The rate of graft resorption was
head allograft group (62%; p = Lo - ;
Steilf ";1] R. 2020 .018). The number of patients X-ray, CT ileg:éﬁacﬁg %};glgﬁi lr(l5t%l‘i°£e)nt1ﬁ§rlll
achieving successful fusion of - gth 3gD ph e
all 3 articulations was higher in mn the sphere g
the 3D sphere 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
. They had an average functional : joint narrowing, subchondral bone
Wu, Z. G. 2015 Functional score score of 25.7+1.1 points. Xray collapse, limb-length discrepancy,
or screw loosening in any of the
patients
D. Chao et al 2022 MSTS MSTS Score was)24 (range:
: 13-30.
The NRS pain score decreased
. ; from 6.1+1.9 at baseline Beginning to advanced bone graft
Numeric rating to 2.9+2.3 per year. KOOS incorporation was observed three
scale (NRS) e knee
infury and outcome was 31.4+17.6 months after surgery on CT-
W.V. Genechten ost egoagthritis preoperatively and increased scan while all osteotomies were
e 2022 to 70.2+15.0 at one year after X-ray, CT consolidated at one year on plain

radiographs. Five patients had
their implants removed
within the first year (7.8

months+3.6) for 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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Tyiingeme

Opmonedusinblk Xupypausioa cyliekmi Ka/inbiHa Keamipyee apHAaAFraH mamepudaadbl mayoay Maceseci e3ekmi 6o/bin Kaaa 6epedi
JiCaHe MEeXHON02USbIK JcemicmikmepmeH Kamap dambin Keseoi.

Bya wony opmonedusiHblH caavicmeipmaasl mypde xaxa acnekmiaepiniy 6ipiH, aman alimkanoa cylek mpaHcnAaHmayusicblH
3D mexHosozusicbiMeH 6ipze K0.10aHydbl maJjadayra 6arsimmanraH. ddebuemmepdi i3dey Kasipei 3amaHFbl e3ekmi Eyponasavik scaHe
AmepukaHOblK MeduyuHaablk depekmep 6a3aaapbiH nNalidanaHa omelpbin Jicyp2izindi. bapavik i30ey Hamuoceaepi min scaHe 2014-2024
Jcbladap KeseHi 6otibiHwa cysindi. Codaw keliin myliH ce3dep 6otibiHwa 10000-HaH acmam makaaa 6010bl, a1 AAblN MACMAFAHHAH KeUiH
10 makana Kaadel. Kozopmmuik 3epmmeynepdi masaoay yuwin 6i3 demozpagusiivl depekmepoi, KAUHUKAAGIK HCIHE PAOUOI0SUSAbIK
Hamuoiceaepdi maaday ywiH ap6ip 3epmmey ywin Coleman adicHamacbiHblY MacwmabblH HcaHe KecmeHi Kapaydbl K010aHObIK. 3epmmeydiH
apmypi mypsepi 60410bl, COHbIH [WiHJe KAUHUKAAbIK dHcardalidbl sepmmey, pempocneKkmuemi Ko2opmmul 3epmmey #caHe Nepcnekmueansi
Kozopmmbl 3epmmey. Kapacmulpblarax 6ap/avlk mMakKaaaa1apdd peHmaeHo102usAblK Hamudcesaep JcaHe emoeydeH KelilHel 4 KAUHUKA/AbIK
Homusicesep KeAmipiizeH.

3epmmey Homudiceaepi mayoanraH macindiy aseyemin kepcemmi. [leeeHmeH, Kasipei yakbimma muicmi makbipbin 60UbIHWA,
minmi KAUHUKAABIK H#ardaiiaapobly cunammamanapsii Koca aAFaHoa, cabiCmuIpMaabl mypde as #apusAaHFraH xcymeicmap 6ap. OpuHe,
addumuemi mexHoso02usaapdbl cyliekmepdi asnompaHcnaaHmayusaaymel 6ipikmipy Kypoeai opmonedusiivlK xcardainapoa yJaKeH
a/1eyemKe ue JcaHe OHbl 9/1eMOiK maxcipubede KeHiHeH eH2i3y YUliH YCbIHYFa 601amblHbl pac.

Tytlin ce3dep: cyliek kucmacwl, 3D 6acsin wwirapy, cyliek akayul, cyliek asi0epagul, ariozpagm, adoumusmi mexHoa02usl.
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A6cTpakT

Bonpoc evibopa mamepuaaa 0451 peKOHCMpPYKyuu KOCMHOU MKAHU 8 opmoneduyeckol Xupypauu ocmaemcsi aKkmya/abHbIM U
npodo/izcaem pasgueamusCsi 8 COOMEEMCMaUU C MeXHO102UHeCKUMU 00CMUIMCEHUSMU.

Lle/lb daHHo20 0630[)(1 — npoaHa/ausuposambv 00UH OMHOCUMENbHO HOBbILU acnekm opmoneduu, a UMEeHHO KOM6HHllpOBGHHO€
UucnoJ/ib3o8aHue KOCMHbIX mpaHcn/iaHmamaos ¢ 3D-mexHosn02usMu.

Bbis1 npogedeH nouck aumepamypbl € UCN01b308AHUEM COBPEMEHHbIX e8PONeliCKUX U AMePUKAHCKUX 6a3 MeUyuHCKUX 0aHHbIX. Bce
pe3ysbmamsl NOUCKA 6blAU 0M@PuUAbMPO8AHbI N0 A3bIKY U nepuody ¢ 2014 no 2024 200. [lo kaouesbiM €108aM 6bl10 HatideHo 6osee 10
000 cmametl, u nocse muameavHol 8bI60pKU ocmasiocs 10 cmametl. /51 aHAAU3a KO20PMHbBIX UCCACO08AHUL Mbl UCNOb308AAU WKAAY
Memodosozuu Koyamawa u npocmomp mabauy 045 Kaxcdozo uccaed08aHusl ¢ Yeablo aHaauda demozpaguyeckux 0aHHLIX, KAUHUYECKUX
u paduosiozuyeckux pesyabmamog. Bviiu npedcmassieHvl pasauvHbie munwl uccaedo8aHutl, 8 mom vucae KJAUHU4ecKoe uccaedogaHue
c/y4as, pempocneKmugHoe Ko2opmHuoe uccaedoganue u NnpocnekmueHoe KozopmHoe ucciedosaHue. Bo ecex paccmompenHbix cmambsix
npedcmas.ieHvl paduo02udeckue pe3yabmamsl, d 8 Yemvlpex — KAUHUYECKUe pe3y/ibmamsl N0C/1e 1e4eHUs..

Pesynbmamul uccse008aHus NpooeMOHCMpUposa U NOMeHyuaa 8blopaHHo20 nodxoda. OdHako 8 Hacmosiuwee 8pemst 0ny6AUKO8AHO
O0mHocUumMeIbHO He60.1bWoe Kou4ecmso pabom no amoil meme, 8KA04asl dadxce ONUCAHUS KAUHUYECKUX cay4aes. besycnioeHo, uHmezpayus
adoumusHblx mexHo102ull ¢ a110mpaHcnaaHmayuell KOCMHoU mKaHu umeem 6016w ol NomeHYyuas 051 CI0HCHLIX Opmonedu4eckux cay4aes
u Moxcem 6blmb peKOMeHA08AHA 0151 WUPOKO20 NPUMEHEHUS 8 MUPOBOU NpaKmuke.

Katouesvle cnoea: kocmuas kucma, 3D neuams, kocmHulil dedpekm, kocmuulil arno0epagm, arnozpagm, adoumugHsle mexHoA02UU.
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OnucaHue KAUHUYeCcKoz20 cay4yas

OnepaTuBHOE JieYeHHE OCT0KHEHHOT0 nepeioMa NO3BOHOYHHKA HAa poHe
AHKWI03MPYWILIEero CioHAWI0apTpuTa: KIIMHu4YecKui ciiyyaid M3 MpaKTUKH
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Pe3wome

AHKun03upyowuii cnoHous10apmpum 56431emcsi Cepbe3HbIM XPOHUHECKUM B0CNAAUMEAbHbIM 3A601e8AHUCM, BbI3bIBAIOWUM
3HA4YUMenbHble U3MEHEeHUS 8 GUOMeXAHUKe NO3BOHOYHUKA U yMeHbUWeHUe e2o0 conpomusasiemocmu. [lamosaozudeckull npoyecc ekawo4aem
8 cebsi OKocmeHeHue C8530K, aHKU/03 NO3BOHOYHbIX CYCMAgos, pasgumue ocmeonopo3a u nocaedyowyio degopmayuro no36OHOYHUKA.
OyeHusaemcsi, 4¥Mo OMHOCUMEbHbIU PUCK NEePesoMO8 NO3BOHOMHUKA NPU AHKU/AO3UpylouwjeM cnoHousioapmpume 6 3 pasa evlule, YeM 8
cpedHem no mupy. Okos0 14% nayueHmos ucnbimvl8aom nepesoMbl Ha NPOMsAXCEHUU ceoell HusHuU. B cayuasx, koeda medukameHmosHas
mepanusi okasbieaemcsi Hedocmamo4Ho 3gPekmugHoll uau kozda dehopmayuu 8bi3bI8AOM cyuwecmaeHHbvle YYHKYUOHAIbHbIE HAPYUIEHUS.
u yxydwieHue Kaiecmea JHCU3HU, Moxcem nompe608ambuCsi Xupypauveckoe emeuamenbcmeso. XpoHuveckoe socnaseHue U gopmuposaHue
KOCMHbIX CNOHOUI08 MeXCAY NO36OHKAMU CHUMCAIOM 2U6KOCMb NO380HOYHUKA, YMO 8 8010 o4epeds, Nogbiuiaem puck nepesaomos dadxce npu
MUHUMANbHBIX Mpasmax. [lepesombl acmo okasbi@aromcesi HeCMabUAbHbIMU U mpeGyelom Hadaexcawezo seveHus 0151 npedomepaujeHust
nepeuHbIX U BMOPUYHBIX HEBPOI02UMECKUX NO8pescdeHUll, uHBaudHOCMU U npozpeccupyroujeli dehopmayuu N0360HOUHUKA.

B paccmampusaeMom KJAUHUYECKOM CjayYde Hecmabu/nbHOCMb NO38OHOYHO-08U2AME/IbHO20 Ce2MeHMad npuseead K HapyuweHuro
npogodumMocmu CNUHHO20 MO32d, 4mMo Nnompe6o8as0 MujamenbHo20 U 060CHOBAHHO20 N00X00a K 6bl60pY XUpypauveckol makmuku.
AHKus03upytowuil cnoHous0apmpum HOCUM 3Ha4UMe bHble KOPPEeKMUBbl 8 CMpyKmypy U (hyHKYUH NO360HOYHUKA, 4O MOdcem npusecmu
K Ccepbe3HblM nocaedcmausiM. Imo noduepkusaem 8a*CHOCMb C80€BPEMEHHO20 XUPYP2UYECKO20 8Mewameabcmead u IKCMpeHHOU NoMowu
04151 npedomspaweHust MsIHenbIX 0CAOHCHEHUL.

Kawuesble c108a: aHKua03upyowuti cnoHO0UI0apmpum, nepeaom N0360HOYHUKA, XUpyp2usl NO380HOYHUKA.
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BBegeHue

AHKUJI03UpPYOLIUH CIOHAUJIOAPTPUT (AC)
- XPOHUYECKOE BOCIMAJIMTEJNbHOE 3abo0J/ieBaHUE
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

[Tamuent B,
B HapuoHanbHBIM Hay4YHbIM LIEHTP TpPaBMaTOJIOTUH
U OpTONeAUMU  HMEHU akageMuka barnenosa H./.
c »KaJiobaMyu Ha 60JIM U OrpaHUYeHHe TOJBHKHOCTHU
B
B

14.02.1955 r.p. OB JOCTaBJEH

IrPYAHOM OT/Jeje MO3BOHOYHHUKA, CHI)KEHHE CHJIbI

HIDKHUX KOHEYHOCTSIX W HapylleHHe QYHKLIHH
Ta30BbIX OpraHoB. TpaBMy MOJy4YHJ B pe3ysabTaTe
ATII, moyyBcTBOBa/N CHJIbHBIEe GOJIM B TPYAHOM OT[eJie
MO03BOHOYHUKA 1 OHEMEHMeE HOT, NAI[UEHT B BBIHY>K/IEHHOM
MOJIO)KEHUHU. BbIpa)keHHBbIH BepTe6paJbHbIA CUHIPOM
B TPYZAO-TIOSICHUYHOM OTZesie NMO3BOHOYHHKA M JAedaHC
MBI cCIUHBL. HapymeHne ¢yHKIMHM Ta30BBIX OPTAHOB 110
THUIY 33/Iep>KKU MOYM U CTyJa. B paMkax KJIMHUYECKOTO
0o6caeloBaHUs M JUArHOCTUKHW ObLIM HCIO0JIb30BaHbI
pPEeHTTeHOJIOTUYeCcKas: BU3yaIM3alus U HeBPOJIOTHYECKOe
OlleHMBAaHUE [JIs OIpeJieJIeHUs YpPOBHA TpPaBMbl U
COCTOSIHMS TalueHTa. /Il yCTaHOBJIEHWs [JUarHosa
AC Heo6xofMMO HaJW4YMe KaK MHHUMYM OJHOIO

Ta6auya 1 - KauHuveckue wKa/vl

CerMeHTapHylo q)I/IKCElLU/Il'O )44 BCIIOMOTaTeJIbHbIN
CrioHauJao4e3 C 3KCTpeHHOI>‘I Xupypr‘w{ecxoﬁ 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].

Llenn COOOLIeHHUS: aHaIN3 TaKTHKU
XUPYPTrUYECKOTO JIeUeHHs] NMPU OCI0KHEHHOM IlepesioMe
MMO3BOHOYHHKA Ha poHe 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
BMeIlaTe/JbCTBA. HeBposiornyeckuii  craTtyc  ObLI
oneHeH mo mKajse PpaHkess, KoTopas M03BOJISET
KJacciPUIMPOBATh CTelleHb HAPYIIEeHUs JABUTATeJbHBIX
U CEeHCOpPHBIX GYHKIMH mocie MOBPEX/IeHUS
cnuHHOTO Mo3ra. /Jlyisg  GoJiee TOYHOIO OTCAEXKUBAHUS
BOCCTAHOBJIEHUs QYHKIMH CIIMHHOI'O MO3ra 0 U IOCje
JledeHUsI TaKKe NMpUMeHsach kaaccudukanus ASIA (*B
COOTBETCTBUM C AMEpPUKaHCKOM accolpanei CliMHaJlbHON
TpaBmbl) [10]. CormacHo cucteMe oneHOK ASIA, dyHKIMS
CIIMHHOMO3r0BOro HepBa OblJa OTHeceHa K kusaccy D o
OIepanyu U nocse onepanuu K kiaaccy E (Tabsanuna 1).

Onenka mmo mrase BAIIT
1ocJIe OIepalyuu

OreHka 110 IIKase
BAIII no onepanym

Orenka 1o meaJse
ASITA mocie onepaum

OreHka 1o nkase
ASITA no oneparum

7 3

D E

[ManueHT COOTBETCTBOBAJ OCHOBaHUSM
MoauUIMPOBaHHBIM Hblo-UOpPKCKUM KpUTEepUEM [Jist
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 - /labopamopHvle nokazameau

Score). MetogoM BbiGopa Mbl Hcnoab3oBanu ASDAS-CPB
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).

IoxasaTesb

PesynbTar fi0 onepanuu

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
AC.

[IpoBefeHbl peHTreHoJIOrMyeckoe 06CIef0BaHUE
M03BOHOYHHKA, KoMmbloTepHass Tomorpadus (KT)
U MarHuTHoO-pe3oHaHcHass Tomorpadus (MPT). Ha
peHTreHorpaMMax B JBYX CTaHAAPTHBIX MPOEKLUAX —
CMOHJUJIOTPAMMax TPYAHOTO U MOSICHUYHOIO OTZAeJIOoB
MO03BOHOYHMKA — BBbISIBJIEHbl XapaKTepHble MPU3HAKHU
nosaHe ¢asbl pa3BuTuss AC. OTU NMPU3HAKU BKJIOYAIOT

CUMITOMOKOMIIJIEKC "6aMOYyKOBOM MaJKH', KOTOpbIN
XapaKTepusyeTcsl  NPOTSHKEHHBIM  0ObI3BECTBJIEHHEM
NPOJI0JIbHBIX CBA30K MO3BOHOYHOIO CT0Js163, yMepeHHble
NposiBJIEHUs] ~ OCTEeoNopo3a, a  TakXkKe  aHKUJIO3
MeXII03BOHKOBBIX CyCTaBOB U KPECTI[0BO-MO/B3/[OIIHbIX
couseHeHUH. Ha peHTTeH M306pakeHUH IpyHOro oTjesa
M03BOHOYHUKA MPOEKLHUAX OTMevaeTcs Trunepkudos
74°.  CyXeHbl MEXII03BOHKOBbIE CyCTaBHble IlleJIH,

HecTabuabHOCTh Tesq T10-T11 nMO3BOHKOB, HEPOBHOCTb
KOHTypa C o4yaraMu JecTpPyKIMM HUXKHero IoJiroca TeJsa
Th10 no3BoHKa. YnsioTHeHue U ociUKaLHs NPOJOIbHBIX
MeXXII03BOHKOBBIX CBSI30K3a CYeT OCHOBHOI03a60/IeBaHUs
AC (PucyHok 1).

B
| i

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 YpPOBHE
TaKXXe 3acly)KMBaeT BHMMaHUs. B ocTajbHOH dacTu
N03BOHOYHMKA  HAOGJIOAAeTCs  CHWXKEHHe  BBICOTHI
MEXI03BOHKOBBIX ~IIPOMEXYTKOB UM HepaBHOMeEpPHOe
06bI3BECTB/IEHUE MEKIT03BOHKOBBIX JIUCKOB.

[Tpn nepBryHO# MPT 6bL1H BBISIBJIEHBI CJIEAYIOLIE
TpaBMaTH4YeCKHWe U3MEeHeHUss B TpPyJHOM  OTZeJle
no3BoHo4YHUKa (PrcyHok 2):

eCrionguaut Tea Th1l0 um Thll no3BoHKOB cC

nHUIbTpalMell napaBepTe6paibHON KJIETYATKH.
e /InHEeHHbIE TepesIoMbl OCTUCTBIX OTPOCTKOB Th9

1 Th10 mMOo3BOHKOB € yYaCTKaMH JIMTHYECKOH JIeCTPYKITUU
BOKPYT JIMHUM [TepeIOMOB.

e AuTtenucte3 Tesia Th10 mo3Bonka Ha 5,0 MM.

e DeHOMEH Th10

IIO3BOHKaMHM.

Bakyyma Mexay Th9 wu

¢ CTeHO3 N03BOHOYHOr0 KaHasa Ha ypoBHe Th10-
Th11.

e ['Mnepkudo3 rpyZAHOro oTje/1a N03BOHOYHHKA.

PucyHok 2 - MazHumHo-pe3oHaHcHas momozpagusi 2pydHo-nosICHU4HO20 0moe/1a N0380HOYHUKA 00 onepayuu

Y nauuveHTa BbIsBJEHAa BTOpPUYHAs CHHHaJIbHAs
MUEJIONAaTHs Ha YPOBHE KOHCKOIO XBOCTA, BbI3BaHHAs
KoMIpeccued cnuHHOro Mosra Ha ypoBHe Th10-Th11l.
KJIMHUYECKH 3TO MpOSABISAETCS CHHAPOMOM HIKHETO
BslJIOoro napanapesa. Kpome Toro, oTMe4aroTcsl HapyLeHHst
GYHKIMM TAa30BbIX OPTaHOB, BblpaXkaloluecs: B 3aZlepKKe
MOYEUCIYCKaHHUs U CTyJIa.

Jna  moATBepKJAEHHA — JAMArHo3a  TaK  oKe
MCNoJIb30BaIu PoccuiicKyto Bepcrio MoJguUIIMPOBAHHbIX
Hbto-Hopkckux kputepuen AC. HUcnmonb3oBaHue 3THX
KpUTepHeB IOMOraeT CTaHAApTHU3UPOBATb AMATHOCTHUKY
AC, o6ecreyrBasi TOYHOCTD U COIJIACOBAHHOCTD B OL|EHKE U
NOATBEPXK/IeHUHU 3a60/1eBaHus. [laliieHT cOOTBETCTBOBAJ
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OCHOBaHUSIM  MoAudUUHpPOBaHHBIM  Hblo-MopkcKkuM

KpuTepueM Ajs nepsuyHoro AC [9].

C/renyeT OLIEHHUTb COCTOSIHME CepAlLia, IOo4YeK
M JIeTKUX Yy TalueHTa, YYMTbIBasg CreLuHyecKue
[IaTOJIOTMYeCKHe 0COGEHHOCTH, TaKH1e KaK peCTPUKTHBHOE
3a6oJieBaHUe  JIETKUX M XPOHMYECKHH  NpueM
IPOTUBOBOCHAIHUTE/bHBIX IPENapaToB, XapaKTepHbIe JJIs
nanueHToB ¢ AC. [Ipy npoBeJileHUM NpeoNepantoHHOrO0
o6cyeloBaHUST € HCIOJb30BaHUEM  KOMIIBIOTEPHOM
ToMmorpadumn opraHoB rpygHod kiseTku (KT OTK) u
yAbTpa3BykKoBod aonmeporpaduu (Y3/I') BeH HIKHUX
KOHEYHOCTeH y TmanueHTa OblI BBISABJIEH TPOMGO3
CypaJibHBIX BeH 6e3 NPU3HAKOB peKaHaIM3alY, a TaKxkKe
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TPoM0603MGOJINUA CpefJHUX M MeJKHUX BeTBed IpaBoi
JIETOYHOM apTepuU. AHTHMOXMPYProM O6bLI IOCTaBJeH
AuarHo3: TpomM603 cypaZbHbIX BeH 00eHX HWXHHUX
KOHEeYHOCTel ¥ TpoM603M60I1S [0JIEBBIX, CE(rMEHTAapHbIX
M cybGcerMeHTAapHbIX  BeTBed  NpaBod  JierouHoi
apTtepuu. Kpome Toro, y mnanueHTa AUarHOCTHUPOBAHBI
COMYTCTBYyIOLIME 3a60JieBaHUs: ApTepuanbHas
runepreHsud Il crenenu u creaTorenaTur.

Bce NMpUMEHEHHble AUArHOCTHUYeCKHEe KpUTEepUUu

W MeTOJbl MCCIAel0OBaHUsI ChbIFpajy KJIOYEBYI0 DPOJb B
BbIGOpE ONTHUMAJIBHON CTpATeruy JeyeHus /s NalueHTa.
Jns obecneyeHus CTabUJILHOCTH IM03BOHOYHUKA,
MHUHUMU3aLUU nedopmanuit u yMeHblIeHUA

XUPYPruYecKod TpaBMbl GbljIa BbINOJHEHA CIOHAW/IIO/E3
Th9-Th12 no3BoHKOB ¢ BHyTpeHHed ¢ukcauueit u
JexoMnpeccuBHas JaMuH3KTOMUs Th10-Th11l no3BoHkoB
JUIS yCTpaHeHHe CTeHo3a.

PucyHok 3 - KomnbiomepHas momozpagust epydHO-noscHU4HO20 omde1a N0380HOYHUKA JO onepayuu

C momompio KT (Pucynoxk 3) u MPT mnepen
onepanuei GblIM BbIGpaHbl CETMEHTHI JJI QUKCALUU U
JlekoMnpeccuy. Bo Bpems 3azHell cTabuIM3aL UK 3a10T0M
YCHEIHOW onepalnyy ABJsAeTCA OAHOKpATHAs YCleLIHas
UMIJIQHTAlUA TPaHCIEeAUKYJIAPHOrO BHHTA M TOYHOE
MO3ULMOHMPOBaHUe TpaHcneAuKybl. [lof pykoBoACcTBOM
C-gyru Jierk0 TOYHO HaWTU CYCTaBHOHW OTPOCTOK,
YyAQJIUTh 4YacTb KOPBbl KOCTH, BBIABUTb LieJb MeXAy
MEJIKHMH CyCTaBaMHM M OIpesieJIUTb MECTO KpeIlIeHUs

IBO3/sl B COOTBETCTBUU C IOINEPEYHBbIM I0JI0XKEHUEM
(Pucynok 4). TakuMm 06pa3oM, MOXKHO M36eXaTb CJENOT0
3a6UBaHUs TIBO3/eH U IOBpEXJEHHUs CIMHHOTO MO3ra,
a TaKXe 00GEeCNeYUTb JOCTATOYHOE KOJUYECTBO TOYEK
dukcauuu. 3aAHsAs CTaGUIM3aLUs ABJSETCs HauboJee
YacTO UCHOJIb3yeMbIM U 3G PEeKTUBHBIM METOJ0M JIeUeHHsT
HepeJIOMOB T03BOHOYHHUKA y nanueHToB ¢ AC.

PuCyHOK 4- PeHmZeHOZpa.MMCI ZPyL?HO-nO}?CHlI‘lHOZO omdesa N0380HOYHUKA hOC./1e onepayuu

CpaBHeHMe MOKasaTeJled A0 U Iocjae olepanuu
[I0Ka3a/l0  3HAuYUTeJbHOe  yJydlleHWe  COCTOSIHUA
nalyeHTa, yKe B OJKallIMe 4achkl OTMedascsl perpecc
HEBPOJIOTHUYECKON CHMITOMaTHKU. YpPOBEHb 60JIEeBbIX
OLL[yH_leHI/IfI 3HAYUTEJIbHO CHU3UJICA, YTO INOATBEPAUJIOCH
pesysabraTamu no Imkajse BAII nHa 1-2 u 5-7 cyTku.
[lauveHT BbIIKMCAaH Ha 14-e CyTKM MOC/Ae Olepalud B
YZIOBJIETBOPUTEBHOM COCTOSIHUM I10J] HAGJII0/JeHHEM.

UYepes 6 MecsleB MOpoBefeH KOHTPOJIbHbIM
npueM ¢ MPT wucciesoBaHueM, MOJIHOE BOCCTAHOBJIEHHE
JIMKBOPHBIX MPOCTPAHCTB, NMpPaBUJIbHOE aHATOMUYECKOE
B3aMMOOTHOLIIEHWe B  06JlacTU  TmepesioMa.  IJTOT
KOMILJIEKCHBIM MOJX0JA B J006aBOK K JedyeHHI0O Kudosa
y mnanueHToB ¢ AC J[JeMOHCTpUPYET 3HAYUTEJbHBIN
NOTEeHI[Ma/l B IMOBBLIIIEHUH YPOBHS XHU3HU U CHUXKEHUU
J1cKoMdOpTa, BbI3BAHHOTO 60JIE3HbIO.

Jl1 OLEHKM  pe3yJbTaTOB  XUPYPrUYECKOro
BMellaTeJbCTBA Mbl HA6JII0/Ja/IU 33 MALLUEHTOM B TeYEHHe

12 MecsieB, TpOBO/isl BCE HEOOXOAUMbIE TUATHOCTUYECKHUE
npoBepku. Takke GBI HCIIO/Ib30BaH QYHKIMOHAJIBHBIN
nHpaekc BASFI fnsa monuTopuHra ¢pusnudecko GyHKIUN y
nanueHToB ¢ AC.

Ha 14 mecsn nocie onepauyuu 6biia nposegeHa KT
IPYJHOTO OT/eJa N03BOHOYHUKA. 3aK/II0UeHHe: COCTOsIHHE
nocJie oepaTUBHOr0JIedYeHUs 3aiHeTo cnoHAuoe3a, TIIO
Ha ypoBHe Th9-Th12, nexommnpeccuBHasi JTJaMUHIKTOMMUS,
COCTOSIHME MeTa/IIOKOHCTPYKLUHU YAOBJIETBOPUTENbHOE.
Bo ¢poHTa/lbHON NJIOCKOCTH OCh IO3BOHOYHMKA He
oTK/IOHeHa. OTMeuaeTcsi 0ObI3BeCTBJIEHHE MPOJAOJbHBIX
CBSI30K, MEXKIIO3BOHKOBBIX CYCTABOB, ;UCKOB, ME3KOCTUCTBIX
CycTaBoOB, ¢ GOPMHUPOBAHUEM INPOTSIKEHHOIO aHKUJI03a.
[IpocBeT O3BOHOYHOT0 KaHaJIa He CY>KeH, IPOCJIeXKUBaeTCs
Ha npoTsbkeHud (PUcyHOK 5).
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Pucyrok 5 - KomnbiomepHas momozpagpus epydHozo omoenaa Ha 14 mecsy nocae onepayuu

@OyHKIMOHANBHBIM CTAaTyCc MalueHTa mnociae 14
MecsilleB C MOMeHTa OIepalud OLEHWJH C MOMOIUIbI0
unjexkca BASFI cocrosauuit u3 10 BompocoB. UHAekc

IIOKa3aJ1 IIOKa3aTeJIb S4, qTO (l)yHK].[I/IOHaJ'IbeIX
HapyuieHHid  Hety. [lokasarenn  QYHKIHMOHAJbHOIO
06cyxaeHue
B HalleMm uccjieg0BaHUHU MbI OL€HHUJIN

KJIMHUYeCcKHe XapaKTePUCTHUKH U UCXOAbl XUPYPTUUECKOT0o
BMelllaTesJIbCTBa Yy ManueHToB ¢ AC, cTpajarouux
OCJIO)KHEHHBIMU IlepeJloMaMU I03BOHOYHHKA. Ocoboe
BHUMaHMe ObLIO Yy/e/leHO BbIGOPY TaKTHUKU JleueHUs,
B YACTHOCTH, TpaHCNeAUKYJIpHOH  uKcanuu U
JleKOMIIPeCCUM NMO03BOHOYHOTO KaHasa. Hauu pesynbTaTel
JIeMOHCTPUPYIOT 3HA4YUTeJIbHOe YyydllleHue COCTOSHUSA
MalMeHTOB MOCJe XHPYPruueckoro BMeLIaTeJbCTBa, 4TO
noadyepkuBaeT 3GPEeKTUBHOCTL BBIOPAHHOM TaAKTHUKU
JleyeHHs. 3HAUMUTeJbHOE CHIKEHHe YPOBHA 060JIeBbIX
OILyLIleHUH, y/y4dlleHHe QYHKIHMOHAJbHBIX IOKa3aTesel
M TOBBIIIEHHe KayeCcTBa >KU3HU CBU/ETENbCTBYIOT O
TOM, 4YTO JAHHBIH MOJX0J obecredynBaeT CTAGUJIBHOCTb
M HOpMaJ/IM3allUI0 0CeBOT0 CKeJsleTa, YTO 0CO6EHHO BaXKHO
nJis1 nanueHToB ¢ AC.

Hamuy  pesynbTaThl — cOIJIacylOTCd € paHee
ONny6JMKOBAaHHBIMU MCC/IEJOBAaHUSIMH, KOTOpbIE TaKXe
YKa3bIBalOT Ha BA)KHOCTb XUPYPTUYECKOro BMellaTe 1bCTBa
npu Tsokesblx ¢opmax AC. Hampumep, pa6ora Min Y. et
al (2019) npogeMoOHCTPUPOBaAJIA, YTO TPAHCHEAUKYISIPHAS
¢duKcalus 3HAUYUTENbHO YJIy4LIaeT UCXO/ bl y MALMEHTOB C
TsDKeJIbIMU JlepopManusaMu No3BoHOYHUKA Ha poHe AC [8].
Hamy faHHblEe MOATBEPXKAAIOT 3TH BBIBOJbI, NTOKa3blBasd,
YTO JJaKe y NMalMeHTOB C BHICOKMM YPOBHEM aKTHBHOCTU

BbiBOABI

[loBpexxienne mno3BOoHOYHMKA Ha ¢oHe AC
C HapyuleHHeM TPOBOAMUMOCTH CIIMHHOTO  MO3TQ,
nesecoo6pa3Ho  NPHUMEHATb  aKTUBHYI  JiedeGHYI0
TAaKTUKYy, BKJIOYAIIIY0  JeKOMIPECCUI0  CIIMHHOIO

MO3ra, BOCCTAaHOBJIEHME AHATOMHYECKOH MOJaTIMBOCTH
NOBPEX/JEHHOr0  CerMeHTa II03BOHOYHHMKA H  €ro
KOPPEKIHMHU U QUKCAIMIO, YTO CHMXKAET PUCK OCIOKHEHU I
Y CIIOCOGCTBYET paHHEH MOOU/IM3alMK MalkeHTa.

KoHdMKT HMHTepecoB. ABTOpbI 3adBJAKT 00
OTCYTCTBUH KOHQJIMKTA UHTEPECOB.
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COCTOAAHUA CBUAETEJIbCTBYET O GoJiblIen MOABUXHOCTHU U
CIIOCOGHOCTH BBINOJIHATh €XeIHEeBHbIE 3a/4a4HU.

OT nmnayueHTa ObLIO MOJy4eHO NHCbMEHHOE
HHG)OPMHUPOBaHHOE corjiacue nanueHTa Ha
pacrpocTpaHeHHe ero MeJJUIMHCKOW UHPOPMALIHH.

3a60Js1eBaHUs (ASDAS-C03>2,4) XUpYypruyeckoe
BMELIATEJbCTBO MOXET IPHUBECTH K 3HAYUTEJbHBIM
YJIy4LIEeHUSM.

BO3MOXKHBIX OOGBSICHEHUH HalIUX
4YTO TpaHCIEeAUKYyJIdpHaa

OgHUM U3
pe3y/bTaTOB SBJISETCA TO,

buKcanusi M JIeKOMIPECcCUsl TMO3BOHOYHOTO KaHasa
obecrne4yuBaoT HEO0OX0AUMYI0 CTabUJIbHOCTD
MMO3BOHOYHOIO CTOJI6A, YTO OCOOGEHHO BaXKHO [Jd

nanueHToB ¢ AC, y KOTOpBIX HapylleHa HOpMaJsibHasi
CTPYKTYpa U GyHKLMH I03BOHOYHHKA. YCIIEIIHOE CHUYKEHH e
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Tyninageme

AHKU1030b1 CNOHOU/I0APMPUM - OMbIPMKA GUOMEXAHUKACLIHBIH e/1eyi 632epicmepin mydbipbin, OHbIH Me3imdinieiH memeHdememiH
Kypoesi co3blamassl KabbiHy aypysl 6016in mabslaadel. [lamosozusiasik yoepic 6atinamoapdsly cyliekmeHyiMeH, OMbIpmKa GybIHOAPbIHbIH
AHKU/103bLMEH, 0CMeonopo30bly 0aMybIMEH JHcaHe OMbIPMKAHbIH KelliHal depopmayusicbimer 6aliiaHbicmbl. AHKUI030bl cnOHOUI0apmMpum
Ke3iHOe OMbIpMKA CbIHY/AAPbIHLIY CAAbICMbIPMAAbl Kayni anemdezi opmawla KepcemkiuimeH Yyw ece HioOFapul Oen 6aranaHadbl.
Tayuenmmepdiy wamamer 14%-vl emip 60olivl coiHyaapra man 601adel. MeduyuHablk mepanus sxcemkiaikmi muimdi 6oamarax yxcaroatioa
Hemece degpopmayusiaap eneyai GyHKYUOHANObIK OY3bLAYAAP MEH 6MIp CYpYy CandacbiHbIH HAWAPAAYbIHA dKeA2eHOe, XUPYP2USAbIK apanacy
Kasicem 60.1ybl MyMKIH. OMbIpMKAAap apacsiHOGFsl cyliek cnoHOUI0apbIHbIH MY3iAYi dHCaHe CO3bLAMAbI KAObIHY OMbIpPMKAHbBIH UKeMOinieiH
memeHdemedi, 6y, 63 ke3e2iH0e minmi eH a3 jcapakammapda 0a cbiHy KayniH apmmuipadsl. ColHyaap keGiHece mypakcbi3 60/1bin Kes1edi dcaHe
bacmankbl He8pPo/102UsNbIK 3aKbIMOAHYAAPObIH, My2edeKmikmiH JicaHe OMbIDMKAHbIH npozpeccusmi dedhopmayuscbiHbly an0bIH ALy YWIiH
muicmi emdeydi Kaxcem emedi.

Kapacmuipblabin omuIpFaH KAUHUKAABIK H#aFdatidd, oMblpmKa - KO3FA/IbIC ce2MeHMIiHiH mypakcbi30biFbl JHCYAbIH 6MKiziumiziHiy
Oy3bLAYbIHA aKendi, Oy XUpypeusablk MAKMuKkaHel Mawoayra MyKusm JicaHe HezizdesnzeH Keskapacmul masan emmi. AHKU/1030bl
CnoHOU0apMpum OMbIPMKAHbIH KYPbIAbIMbI MeH (YHKYUSCLIHA eaeyai e3zepicmep eHzizedi, 6y aywvlp 3apdanmapra akeayi MymkiH. bys
ayblp acKbIHyAapoblH a10bIH Ay YWiH YyaKmMulabl XUPYP2USALIK ApAAACYOdblH HCIHE WYFLIA KeMeK Kopcemydiy MaHbI30blbIFbLIH epeKule aman
Kepcemeoi.

Tytiin ce3dep: aHKu/1030b1 CNOHOUIOAPMPUM, OMbIPDMKA CbIHYbl, OMbIPMKA XUPYP2USICHI.
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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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MaTeMaTHuuyecKoe MOJAE€/IMPOBAHUE U AHAJIU3 Hal'[pH)KeHl/lﬁ MJ1IaCTUHBbI A4J14
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Pe3swome

IlepesnoMmbl KAOYUYbL A8/4510MCS1 00HOU U3 pacnpoCmMpaHeHHbIX Mpasm eepxHell KOHEYHOCMU, 0CO6eHHO cpedu JuY, 8edyujux
akmugHblll 06pas scuzHu. TpaduyuoHHble Memodbl JevueHUsl 8KAIYAM KOHCep8amMUueHy0 mepanuio U Xupypauyeckue emeulamesabcmad,
cpedu KOmopwvlX 0CmeocuHmes NAACMUHAMU 5184semcsi Haubosee 3PPeKmu8HbIM 0451 CA0NHCHBIX hepesomos. O0Hako cmaHdapmHble
n/acmuHbsl He ce2da coomMeemMcmaylom C/A0MCHOU aHamoMu4eckol gopme KAWYUYLL, YMO y8eauyusaem puck oCA0XHCHeHUll, MaKux Kak
dedpopmayus umnaaumama u HapyuweHue gdukcayuu. B ces3u ¢ amum akmyasavHol 3adavell sig/siemcs papabomka u OnmMuMusayus
aHamomuyecku adanmupo8aHHoll NacmuHbl, CNOCOGHOU MUHUMUZUPOBAMb OCA0HCHEHUS U 06ecneyums cmabuabHyo pukcayuro.

LIB./lb uccsaedosauusi: npoeedeHueMamemamuqecmzo MO()E./IU[JOBHHU}I n/sacmMuHbl omel{ecmeeHHoﬁpa3pa6omKu dz151 ocmeocuHmesa
nepesiomoe Karnvuybsl.

Memodebl. B uccnedosanuu ucno1b308a.1cs Memoo KOHeUHbIX 3/1eMeHMo8 0151 6UOMeXaHU4ecKo20 aHaAu3a cucmeMmul «naacmuHad-
kaouuya». TeepdomenvHule Modenu naacmuHsl U Kawvuysl coddasanuck 8 Autodesk Inventor PRO u npeobpaszoeviganucs 8 KOHeYHO-
asnemeHmusle Modeau 8 cpede APM FEM (KOMIIAC-3D). IIpusaodiceHHble HAzpy3KU 6KANYAAU U32ubaroujue, cicumarujue u Kpymswue
MOMEHMbl, UMUMUpPyruue pealbHble MeXaHu4eckKue gozdelicmeus. AHa.au3 nposoduscsi 045 OYeHKU HanpsijiceHull, cMeujeHull u 3anaca
npovHOCMU KOHCMPYKYUU 8 PA3AUYHBIX YCA0BUSIX.

Pezynemamel. ModeauposaHue nokaszasno, 4mo OnNMuMu3upo8aHHAasl NJaacmuHa obecnevusaem pagHOMepHOe pacnpedeseHue
HanpsijceHull U CHUXcaem pPUCK JIOKAJAbHbIX Nepezpy3oK 8 o6/acmu 8UHMOB020 KpenjaeHus U nepesomd. 3HA4eHus HanpsixceHul &
KOHCMpYKYUU He npesbluiaau npedead NpoYHOCMU MUMaHo8020 Chasd, a CMewjeHusi Haxoouauch, 8 donycmumbix npedesax. Koagpgpuyuenm
3anaca npoyHocmMu NPoOeMOHCMPUPOBAA BbICOKYI HAOEHHOCMb KOHCMPYKYUU daxce Npu MAaKCUMAJAbHbIX HA2PY3Kax. AHAIU3 makice
nokasas, Ymo naacmuHa donyckaem MUuHUMa/bHble ¢uzuosozuyeckue deudiceHus, 4mo cnocobcmeyem 6osiee 6bicmpoll peabuiumayuu
nayueHmos.

Bb1800bl. OnmuMu3upo8aHHasi KOHCMpPYKYUsl NAACMUHbl 0151 0CMeoCcuHmMe3a KAYUYbl 0eMOHCMPUpyem 8bICOKYH MeXAHUYECKYH
CcMabuabHOCMb U CNOCOGHOCMb 8blOEPICUBAMb 3HAYUMEIbHbIE HAZPY3KU 6e3 pucka paspyuleHust. [Iped1oxceHHas naacmuHa mosxcem 6bimbo
DPEKOMEHA08AHA 0151 KAUHUYECKO20 NpUMeHeHUsl 61a200apsi HadexcHoU puKkcayuu, CHUMCEHUI PUCKA OCAOMCHEHUL U COKPAUJeHU CPOKO8
peabuaumayuu nayueHmos.

Kawuesble cnosa: ocmeocunmes, Kawn4uya, mamemamu4veckoe Modeﬂupoeanue, nsiacmuHa, mumaHog8vle uMn/aaHmameol.
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BBeaeHue
HepeJ'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 144 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 HeO6X0ﬂl/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].

OcTeocMHTE3 MJIACTUHAMU SIBJISIETCS OOHUM H3
Haub6oJiee SCIJQ)BKTI/IBHBIX MEeTOAO0B JiedeHUA CMelleHHbIX
nepejoMoOB KJIIOYHIBI, obecreyuBast BBICOKYIO XE€CTKOCTb
¢)I/IKC3L[I/II/I U PpOTAlMUOHHYIO CTaGUJIBHOCTb  KOCTHBIX

MaTepua/ibl U METOAbI

J1 4MCJIEHHOr0 aHa/IM3a HCIOJIb30BaJICA METOJ
KOHe4yHbIX 23yieMeHTOB (MK3J), KOTOpBIi MO3BOJAET

¢parmenToB. OfHaKo, HeCcMOTpsT Ha NpPeUMylecTBa
JIAHHOTO METOJa, CYLIeCTBYIOT OTPAaHHMYEHMUs], CBSI3aHHbIE
C TeXHUYEeCKUMH U OHOMeXaHWYeCKUMH acneKTaMu
HCI0JIb30BaHUS MeTaJJINIeCKUX IIacTuH [12].

AnaToMHueckas dopma KJIOYHU LI,
XapaKTepusymomasics S-o0pasHbIM H3ruO0M, TpebyeT
WHAUBHUYAJbHOTO TOJ60pa W MOATOHKU MJIACTHH, YTO
MOXET INPHUBECTH K CHUXXEHHI0 UX ITPOYHOCTHU BCJIeACTBHE
MHOTOKPATHOI'0 CrU6aHUs BO BpeMs onepanuu [13].

HUcnosnb3oBaHMe CTAaHAAPTHBIX IJIACTUH He BCerja
YUHUTBIBAE€T CJIOKHble AHATOMHYECKUE OCOGEHHOCTH
KJIIOYMIBI, YTO MOMKET BbI3bIBATb OCJOXXHEHUS, TaKHe
KaK JIOKaJbHOEe HalpshDKeHHe B 00J1aCTH IepeJsioMa,
paspyuienue u gebopMauus IJIACTUHBL. ITO 0OCOGEHHO
KAaCcaeTcsl pPacHoJIOKeHUs OTBEPCTUH JAJisi  BUHTOB,
KOTOpble INpPH HENPaBUJIbHOM pa3MeLleHHUH MOTyT
CHWXKaThb CTAaOWJbHOCTb (QUKCALMU U TMOBBIILATH PHUCK
MeXaHHU4YeCKOro nNoBpexaeHus [14].

AKTyanbHOCTh Pa3pabOTKH HOBBIX, aHATOMHUYECKH
aJlaNTUPOBAHHBIX IJIACTUH o6ycy0BIeHA
HEO6X0ZIMMOCTbI0 MUHUMH3AIMU PUCKOB XUPYPrUYECKUX
OCJIO)KHEHUH W  yJy4lleHUs pe3yJbTaTOB JIeYeHUs.
[IpyMeHeHMe TJIACTHH, TOYHO MOBTOPSAIOLIMUX (GOpMy
KOCTH U 06€eCreyrBalolUX HaZIeKHY0 QUKCAIUIO0, MOXKET
3HAUUTEJbHO CHU3UTb pPHUCK HHQEKIUH, YMEHbUIUTb
BEPOSITHOCTb pa3pylleHUs HMIUIAaHTaTa W YIyYLIUTb
KJIMHUYECKUE MCXOZAbl Y TMalLMeHTOB C IepeJoMaMu
kao4yunbl.  TakuM  06pa3oM, pa3paGoTKa  HOBBIX
TEXHOJIOTMH OCTEOCHHTE3a KJIIOYULbI SBJISETCS BaXKHBIM
HanpaBJieHWeM  JJisi  TNOBBbILEHU  3$PEKTUBHOCTU
XUPYPrUYecKoro JiedeHUs JJAaHHOM  MNaTOJIOTHH U
yJAy4lIeHUs KadyecTBa JKU3HM IallMEeHTOB. BHeapeHue
WHHOBAIMOHHBIX METOJ0B QUKCALMU C HCIOJIb30BaHUEM
aHATOMHYECKHU aJlalTUPOBAHHBIX IJIACTUH I103BOJIUT
HE TOJIbKO YJYYIIUTb pe3yJbTaTbl JIeYEHUs, HO U
COKPaTUTb CPOKU peabUIMTALMM NALUEHTOB, 4YTO
UMeEeT  CylLleCTBEHHOe  3HaueHHe  JJIsi  CUCTEeMbI
3/IpaBOOXpAHEHUS B I€JIOM. YCKOpeHHe BOCCTaHOBJIEHUS
TPYAOCIIOCOGHOCTH CIIOCOGCTBYET CHMXKEHMIO 3aTpaT Ha
JledeHue U peabuIMTaLMIo, 8 TAK)KE TOBBILIEHHI0 Ka4ecTBa
MEAMIMHCKOH IOMOILY, YTO OCOGEHHO aKTyaJbHO JJIs
TPYAOCIIOCOGHOTO HACeJeHUs U JIUL, BeAyLUIMX aKTUBHBIN
06pas KU3HU.

Llenb}o JAAaHHOT'O HCCieJOBaHHUA ABJIAETCA
npoBeJeHue MaTeMaTHUu4eCKoro MOJeJIMPOBAHHUA
MJIACTUHBI OTeYeCTBEHHOU paspa60TKH AJidd OCTEOCHUHTE3a
nepejsoMOB KJIOYHLBI.

M3y4aThb CJI0KHble MHOTOKOMIIOHEHTHbIe chcTeMbl [15,16].
Jlu3aliH NJIaCTUHBI I0Ka3aH Ha pUcyHke 1.

Pucymok 1 - luzaiin nnacmumel
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HpOZP(I.M.MHOe obecneveHue

Hcnoabsyemoe NporpaMMHOe oGecreyeHue
BKJIOYAJI0O  HECKOJIbKO  KJIDUYEBbIX  HHCTPYMEHTOB
IS MoJeJqupoBaHMs U aHaiusa. Autodesk Inventor
PRO npumensiica [Jsa  co3JaHus  TBepAOTeJbHbIX

MoJiesied TJIACTHHBI U KJIIOYMIbI, 00ecredyrBasi TOYHOE
npoektupoBanue KoHcTpyKuuu. KOMIIAC-3D ¢ mopysnem
APM FEM wucnoJsib30Bajicsd JJisI KOHEYHO-3JI€MEHTHOTO
aHaJIM3a, M03BOJISASI OLEHUTh pacnpe/iesieHre HallpsKeHU
Y TPOYHOCTHbBIE XapaKTEPUCTUKHU CUCTEMBI.

Jlns 06paboTKH JlaHHBIX MeUIMHCKOMN
BU3ya/IM3alliM HCIOJIb30Basach mporpamma InVesalius,
KoTopas Ha ocHoBe KT-uzobpakenuii cosnaet 3D-mMozenu
aHATOMMYECKUX CTPYKTyp. Ilporecc MojennpoBaHUs
BKJIIOYAJ CO3/laHHe cTepeosnTorpapudeckoinr (STL)
MOJleJIN KJIIOYHIBI, KOTOpasi 3aTeM Hpeo6Gpa3oBbIBaJach
B TBepAoTenbHyl0 Mojenb (Pucynok 2). Ilocneguss
WCIIOJIb30BaJlach  JJI1  pacyeToOB W aHajJMsa B
CAD-nporpamMmax, 4TO obecrneynBao TOYHOCTh
MPOEKTUPOBAHUS U YCTOMIMBOCTh KOHCTPYKIIMH.

PucyHok 2 - KomnvlomepHas modeaw: A - STL-modess katouuybl; B - 3D Modess cucmembl « nAacmuHa - KAno4uya»

FeHepauu;l KOHE4YHO-3/1eMEHMHOU cemKu

FeHepauml KOHEYHO-3JIEMEHTHOU CEeTKH
npeacraBJidja co60¥ BaXKHBIM 3Tal MoATrOTOBKHW MOJeIn
AJId TIpoBeAeHHUA YUCJIEHHBIX pacyeToB. TBepAOTeJ’IbeIe
MOJ€eJIN KJIOYHIblI W IIJIACTHUHDbI OBbLTH Hp€O6p330BaHbI
B KOHEYHO-3JIEMEHTHble MO/JeJIy, oGecrlelmBa}ou_me
BO3MO)KHOCTb BBINOJIHEHUsI 6MOMEXaHUYECKOr0 aHasIu3a.
MOL[eJ'Ib BKJIIOYaJla [ABa OCHOBHBIX KOMIIOHEHTA: KOCTb
U THUTAHOBYIO IIJIaCTUHY, KOTOpbIE OBbLIH CoOeUHEHbI C

MIOMOIIBI0 BUHTOB /Il UMHUTALUK YCJIOBUH PUKCcALUU B
peasibHOW KJIMHUYECKOW cuTyauuu. [lis pacyera 6Gblia
NpUMeHeHa TeTpasApuyecKas CeTKa, YTO I03BOJIMJIO
JIOGUTBCA BBICOKOH TOYHOCTH MOJEJMPOBAHUS CJI0KHOU
reoMeTpuu 06beKTOB. OCHOBHbIE XapaKTEPUCTUKU CETKH
BKJIIOYaJIH:

-4UCJI0 3JIEMEHTOB - 42 660 JIMHENHBIX TETPA3APOB;
-4ncsIo0 y370B - 67 983 (PucyHok 3).

PucyHok 3 - KoneuHo-2.1eMeHmMHas cemka cucmemvl «llaacmuHa — Kaovuya»

Oco6oe BHUMaHUE YAEJAI0Ch CO3JJAHUI0 MEJKOU
CeTKM B TeX Yy4YacTKax KOHCTPYKLMH, TJie OXKHAAI0Ch
BO3HMKHOBEHHE KOHILIeHTpaLU{ HaNpsSKeHWH, HallpuMep,
B 00J/1acTH mepesioMa. ITO obecrneyruBaso 60jiee TOUHBIN
pacdeT pacnpejesieHds HanpshkeHUH U gedopManuil B
KPUTHYECKUX 30HAX, MUHUMU3UPYA OI_lII/I6KI/I, CBA3aHHbIE C
annpokcuMalyed reoMeTpur U GU3NIECKOro NMOBeJeHUs
MaTepuasa.

dusuko-mexaHuveckue napamempul

Jnsa

JAaHHbIe O

MOAeJIMPOBaHUA HCII0JIb30Ba/JIUCh
MeXaHW4YeCKUX CBOMCTBaAx MaTepHaJios,

MoJlydeHHble U3 JIMTEPATYPHbIX HUCTOYHHUKOB, 4YTO
o6ecreynBaso JOCTOBEPHOCTb PAacyeTOB U COOTBETCTBHE
peasbHbIM OGU3WYECKUM XapaKTepHUCTHKaM TKaHEH U
MMILJIAHTUPYEMBIX KOHCTPYKLIMH. B Mojiesin yuYHUTBIBaIMCh
TPU OCHOBHBIX MaTepHasia: KOPTHKaIbHasi KOCTh, ryoyaTas
KOCTb U TUTAHOBBI cIj1aB. [lapaMeTphl 3TUX MaTepUanos,
TaKhe KaKk MOJYJb YIpyrocty u koadpdunueHT IlyaccoHa,
npejcTaBJieHbl B Tabule 1.

Tabauya 1 - Pusuko-mexaHu4eckue napamempsbl MOOeAUPYEMbIX CUCTEM

Marepuas Mopayb ynpyrocty, MIla Koaddunuenr I[yaccona
KopTukanbHas KOCTb 15000 0,3
l'y6uaTast KOCTb 1000 0,3
TUTaHOBBIH crJiaB (MJ1IaCTHHA, IPOTE3, BUHTHI) 110000 0,3
Yenosus MOdeﬂupOGaHuﬂ u HazpysKku peaJsibHbIe clmsnonorw{ecmde yciaoBusd. prﬂHHHbIﬁ

['paHUYHbIEe YCJOBHUS GbUIM YCTAaHOBJIEHbI TaKUM
06pa3oM, 4YTO6bI MaKCHUMaJbHO TOYHO HMMHUTHPOBATh

KOHel, KJIF0YHUI bl OBLI Sad)HKCI/IpOBaH HEIOABH>XXHO, 4YTO
HWCKJI04YaJI0 CMelleHrue W BpalleHHe. AKpOMPIaJ'IbeIﬁ
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KOHel| KJIIOYHIIbI ToZiBeprajcs BO3JeHCTBUIO Pa3JUYHBIX
Harpy3ok /s MMHUTALUM pealbHbIX MeXaHUYeCKHUX
BO3zeicTBUM. [IprIoXKeHHbIe HArPY3KH:

e3rubaromas cuna F1=100 H B BepTUKa/bHOM
HanpaBJ/IeHUU Ha aKpOMHUaJ/IbHBIN KOHell;

o CkuMatoinas cusia F2=100 H BoJ1b 0CH KJTIOYHIIbI;

e KpyTsawuit MomeHT T=1H-M BAo0/b LleHTpaJbHON

OCHA  KJIIOYULbI
CMeIeHUH.

AJId MOJAEJIMPOBAHUA  POTALMOHHBIX

9THU Harpyskd OTpaKalOT Haubosiee THUIHYHbIE
ClleHapu{, IpH  KOTOPBIX  KJ/IIOYUIA  HCIBITHIBAET
MexaHU4YecKoe Bo3/eiicTBue (PucyHok 4).

PucyHok 4 - Ha2py3Ku npu/oxceHHble K cucmeme

IIpoyecc modenuposaHus
MosesidpoBaHye MPOBOAMUJIOCH B HECKOJBKO
urepauui. Ha KQX/JIOM 1Iare pacCYUThIBAJIUCH

HanpdaXeHUud H Aecl)opmaupm, KOTOpbI€ HCII0JIb30BaJIUCh
KaK Ha4daJIbHbIe YC/JI0BUA AJid CaeAyollero mara.

1. Hanpsokenuss no Mwsecy: OuneHUBaJUCh AJs
oTpe/ieJieHUs pacnpe/ie/ieHUs HalpsSHKeHUH B MJIacTUHE U
KOCTH.

2. CMeLLleHI/Ie: HSMepﬂJ’IOCb AJid BbIAABJIEHUA 30H,

Pe3ysibTaThl

[IpoBesieHHOE  MO/ile/IMpOBAaHHE  HANPSHKEHHO-
nebOpMUPOBAHHOTO COCTOSIHUSA (HAC) CHUCTEMBI
«IJIACTMHA-KJIIOYML@» MO3BOJIMJIO MOJPOGHO H3YYHUTh

pacnpeseseHyde HamnpsbKeHWHM, CMeLjeHMM W 3anac
MPOYHOCTH KOHCTPYKIIMH NPU PA3JIUYHBIX HAarpy3Kax.
AHanu3 HanpshKeHUH 1o KpuTepuio Museca
(PucyHok 5) mokasaJj, YTO MaKCHMaJsibHble HaIpsiKeHUS
KOHLIEHTPUPYIOTCA B 006J1aCTH IepejioMa  KJIIOYHIbI
W B MeCTax KOHTaKTa IUIaCTUHBI C KOCTbIO. JTH 30HBI

b

M0/IBEPKEHHBIX YPE3MEPHBIM IMlepeMelleHUsIM, YTO MOIJIO
OBl YKa3bIBaTh HA HECTAOU/IBHOCTb CUCTEMBI.

3. Koadouuuent 3amnaca MPOYHOCTH:
PaccuuTbIBaCA /11 OLlEHKH BEPOSITHOCTH DPaspylleHHs
MaTepuaJia noJ BO3/|eHCTBUEM NPUJIOKEHHBIX HaIPy30K.

Oco6oe BHMMaHHE VAEJAJOCh KPUTHUYECKHUM
30HaM, TaKUM KaK 06/1acTb IepesioMa, I/ie KOHLeHTpalus
HaNpsKeHUH MOXKET ObITh HauOOJIblIEH.

No/iBepKeHbl NHUKOBBIM Harpy3kaM, NMOCKOJbKY HUMEHHO
B JTHUX MeCcTaxXx IPOUCXOAAT Haubosiee 3HAYUMble
MexaHu4ecKue B3auMoJieicTBusA. TeM He MeHee, BeJIMYUHA
HallpSDKEHWH He  IIpeBbIIIAeT Mpefesa MPOYHOCTH
TUTaHa, KOTOpBIM cocTaBasger 900-1100 MIla. 3to
CBU/IETEJILCTBYET O TOM, YTO MCIOJb3yeMbId MaTepHuas
M TeoMeTpHUsl IJIACTUHbI 00ecleyuBalOT HAJEXHYIO
dukcanuio 6e3 pUCKA paspyLIeHHs NOPU HOPMaJbHBIX
3KCILJIyaTallUOHHBIX YCIOBUSIX.

PucyHok 5 - HanpsisceHue no Musucy, MIla: A - uzeu6; B - caxcamue; C - ocegoti momeHm; D — npu delicmeuu 8cex Cu/108blX
dakmopoe

AHanmuz cmewenuit  (PucyHok 6) mokasai,
YTO MaKCHMasbHble CMelleHHsl Ha6JIJATC B
AKPOMHA/IbHOM YacTH KJIOYHMLBLL JTa 4YacTb KJIIOYHIIbI
HauboJiee NOABePKeHA IepeMellieHUAM I10/] BO31eHCTBHEM
NPUJIOKEHHBIX HArpy3oK, TaK KakK OHa pacloJsioXKeHa
Jla/iblile BCETO OT KeCTKO 3adHUKCUPOBAHHOIO TPYLHOTO
KoHLa. HecMOTps1 Ha 3TO, 3HaYEHUSI CMeLleHH sl OCTAIOTCA B

30

AONYCTUMBIX IIpefesiax U He IPUBOJAT K ,LLECTa6I/IIII/I3aLU/II/I
CUCTEMBI. Ha6mo,qaeM0e nepemMenieHre CBUAETE/IbCTBYET
O TOM, 4YTO IIJIaCTHHA HE€ TOJIbKO (bmccnpyeT KOCTb, HO U
AOINyCKaeT MUHUMaJIbHbI€ eCTeCTBEeHHbIe ABUMXEHHA, YTO
MOJKET CII0COGCTBOBATh JIyquieMy BOCCTAaHOBJIEHUIO ITOcCJie
onepanuu.
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PucyHok 6 - CmewjeHue, mm: A — uszub; B - cocamue; C - ocesoil momenm; D - npu deticmeuu 8cex cu/n108bix hakmopos

HakoHen, pacueTbl ko3dduuMeHTa 3amaca
npoyHocTH (PucyHoK 7) mokasasy, 4YTO 3anac IpoYHOCTH
KOHCTPYKLMHU BapbupyeTcs B npefesax oT 0,2 o 1,5. B
30HAaX C HaUOOJIBLIMMHU HarpyskaMiy, TaKMMH KaK MecTa
BUHTOBOTO KpEIUIEHUSI U TMepesioMa, Ko3pPUuueHT
cHmxkaeTcss Ao 0,2, 4TO yKasblBaeT Ha KPUTHUYECKYIO
Harpysky, 63Kyl K Inpejesy npo4yHocTH. OJHako B
JPYTMX y4acTKax CHUCTeMbl KO3QQHUIMEHT J[JOCTUTaeT

T Koo o e
G U

1,5, 4TO CBUJETENBCTBYET O BBICOKOH HAJ|€KHOCTU
KOHCTPYKIIMM B MeHee Harpy>eHHbIX 06/1acTsax. B mesom,
MoJly4eHHble 3HaYeHHsI 3araca NPOYHOCTH NOATBEPK/AIOT,
YTO IIJIACTHHA CIOCOGHA BBIAEPXKMBATh 3HAYMUTEJbHbIE
Harpy3ku 6e3 puHcka paspylleHHs, obecrnedyuBas
CTaGUJIBHOCTb CHCTEMBI «IIJIACTHHA-K/II0UHLa» B ITpolecce
peabuIMTaluu U BOCCTAHOBJIEHUS.

(T | (e i

PucyHok 7 - Koagppuyuenm sanaca npouHocmu: A - usz2ub; B - coxamue; C — ocesoll momenm; D — npu delicmsuu 8cex cuno8six
dakmopoe

06cyxaeHue

PaspaGoTka M  BHeJJpeHHMEe  aHATOMHYECKU
aJlalTUPOBAHHBIX IUIACTHH JIJIA OCTEOCHHTE3a KJIIOYHIbI
ABJAIOTCA  BAXHBIM  HalpaBJEHWEM  COBPEMEHHOH
TpaBMaTo/Ioruu. TpaJuIMOHHbIE IJIACTHHBI, HECMOTPS
Ha cBOI0 3pPEeKTUBHOCTD, 4YACTO HE YYUTHIBAIOT CJIOXKHYIO
aHATOMHYECKYl0 (OpMY KJIOYHUIBl, YTO YBeJUYHUBaeT
PHUCK OCJIO)KHEHHH, TaKMX KaK HapylleHHe QUKcALUU U
JebopMalusa MMILIAHTaTa. B ycioBUAX Bo3pacraroiei
NOTPEOGHOCTH B COKpAllleHWH CPOKOB peabH/IMTAlUU U
MOBBIIIEHUH Ka4eCcTBa XKU3HU NAlJUEHTOB, 0COOEHHO Cpe/iu
JIML, BeJYIIUX aKTUBHBIA 00pa3 >KU3HH, ONTHMH3ALUA
KOHCTPYKIMM IUIACTUH  CTAaHOBUTCA HPHOPUTETHOH
3aflayedl. B JaHHOM HcCCIe0BaHUM ObLIO TNPOBEEHO
MaTeMaTH4ecKoe MO/IeJITUPOBaHuE OTe4YyeCTBEHHOU
IVIACTUHBI C 1leJIbI0  OLleHKU e€é GHOMeXaHWYeCKHX

XapaKTepUCTUK M TMOTeHLHasa /Jjs KJUHUYECKOTo
NpUMeEHEeHHUS.

Karouesvle pesyibmamel

[IpoBesneHHOE MO/leJIMpOBaHue
pPOJIeMOHCTPHUPOBAIO, 4TO ONTUMHU3HWpPOBaHHAsA

KOHCTPYKLMS IJIACTUHBI 00ecneyuBaeT paBHOMepPHOe
pacnpefiesieHue HaNpsHDKEHUH M CHUXKAeT BepOsITHOCTH
JIOKQJIbHBIX Teperpy3oK B 30HaX KpeIUIEHHUsT BUHTOB U
obsacty nepesoma. I[lnacTuHa NpPOJEMOHCTPUpPOBaIA
BBICOKYI0 YCTOWYMBOCTb: 3HA4YeHMsl HaNpsDKEHUH He
NpeBbIIAIM HpeJiesia NPOYHOCTH THUTAHOBOIO CILJIABa,
a HabJIoJjaeMble CMeLleHHsI OCTAaBaJIUCh B JIONMYCTHMBIX
npejesiax. BaXKHbIM pe3ysibTaTOM CTasIo TO, YTO MJIACTHHA
JIONIyCKaeT MUHUMaJIbHble QU3HOJIOTHYECKHE JBHKEHN],
croco6cTBysl  6osiee  GBICTPOMY ~ BOCCTAHOBJIEHHIO
nanveHToB. KoadduuueHT 3anmaca NMpoYHOCTH IOKasas
HaléHOCTb KOHCTPYKLMH JaXe NpHU Bo3JeicTBUU
MaKCHMaJIbHbIX Harpy3oK.

HpaxmuweCKoe 3Ha4YeHue pe3y/sibmamoe

Pe3ysnbTaThl HccleJOBaHUsA MO/ TBEPXKJAIOT
11e71ec006pa3HOCTb  HCNOJIb30BAHUS  aHATOMHUYECKU
aJlallTUPOBAHHBIX MJIACTHUH [IJIsI OCTEOCHHTE3a KJIIOYHIIbIL.
[IpepsioxkeHHast IJIACTMHA CHMXKAeT PUCK OCJIO0XKHEHHUH,
TaKUX Kak JedopMarus KOHCTPYKLUHU U HECTAOUIBHOCTh
duKcanyy, 4TO MOBBIIAET KAa4eCcTBO XUPYPTrUYECKOTO
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sneyeHus. KpoMe Toro, cioco6HOCTb MJIACTHUHBI JJONYCKAaTh
dusrosoruyeckre ABMXKEHHUS CHOCOGCTBYET YCKOPEHUIO
peabuIUTAIMOHHOTI0 MPOIECCa, YTO OCOGEHHO aKTyaJbHO
I CHOPTCMEHOB U JIMIl, aKTUBHO BOBJIEYEHHBIX B
busnyeckyo  AeATeabHOCTb. [IpuMeHeHMe  JaHHOH
KOHCTPYKIIMM MOXET CHOCOGCTBOBATb CHIXKEHHIO 3aTpaT
Ha peabUJINTALMI0 U YIyYLIeHHUI0 MeAUIIMHCKOHN TOMOIIY.
6ydyujux

OzpaHuyenuss u ons

uccaedosaHutl

HanpasJ/ieHus

O,ELHI/IM H3 OFpaHI/I'{eHI/Iﬁ JAAHHOI'0O HCC/JIe0BaHUA
ABJIAETCA MOJeJIMpOBaHUEe B na6opaToprIx yC/I0BHUAX,
KOTOpOe He IOJHOCTbK OTpaXxaeT BCe BO3MOXHbIe
ClleHapuu KJIMHUYECKOHN MPaKTHUKU. B peasibHbIX

BbiBOAbI

[lnacTruHa o6ecneynBaeT HaZEXKHY0 QUKCAIUIO TPU
BO3/IeHICTBUM MU3TH6AOIINX, CKUMAIOLIUX U POTALMOHHBIX
Harpy3ok. MakcuMaJibHble HANpsHKeHUS B KOHCTPYKIMH
He MpeBbIIIAIOT INpejiesia MPOYHOCTH THUTAHOBOTO
CILJIaBa, YTO MOATBepK/AaeT ee 6e30macHOCTb. CMelleHUs
u jgedopmanuy HaxXoAATCI B Ipefesax JONYCTHUMBIX
3HA4eHUH, YTO TrapaHTUPYeT CTAGUJIBbHOCTb CHUCTEMBI
«IIJTAaCTMHA-KJII0YMIa». 3anac MPOYHOCTH KOHCTPYKLUHU
JIOCTAaTOYeH JJIs AJIUTebHOU KCILIyaTalluH TP YCJIOBUU

yCJIOBUSAX HaA CUCTEMY MOIYT BO3JeHcTBOBaThb 6oJiee
CIOKHble U HelpejickasyeMble Harpysku. Kpome Toro,
HCI0JIb30BaHHble apaMeTpbl MaTepHaJOB He YIYUThIBAIOT
aHaToOMHYecKHe U (GU3MOJIOTMYecKHe pas3udusa cpeau
NalMeHTOB, YTO MOXEeT MOBJHUATb Ha pe3yJbTaThl B
KJIMHUYeCKOM  mpakTuke. Byaymue — ucciefoBaHUS
JIO/DKHBI ~ BKJIIOYAThb KJHWHUYECKUEe MCIBbITAaHUSA AJs
nojTBepKAeHUs1 3QPEeKTUBHOCTH KOHCTPYKLIUHU. Takxke
NepcrneKTUBHBIMU HaNPaBJEeHUAMHU SIBJSIOTCA pa3paboTka
VH/MBU/YaJU3UPOBAHHbIX IJIACTUH C HCIOJb30BaHUEM
3D-meyaTd W HUCCAe[0OBAaHWE UX JOJITOBPEMEHHOU
CTaGUJIBHOCTH U BJIUSHHUS Ha OCTEOMHTETPaLHIO.

duHaHCHpOBaHUe. Jlannoe Hccie/loBaHe
¢unaHcupyerca Komurerom Haykdn MuHHCTepcTBa
HayKH W BbIcIIero o6paszoBanus Pecny6snku KazaxcraH B
pamkax nporpamMmmbl BR21881815 «Pa3pa6oTka, usydeHue
6e30macHOCTH W 3OPEKTUBHOCTU  UCIOJIb30BaHUS
MpeMHaJbHbIX WHHOBAIIMOHHBIX OTEYECTBEHHBIX
HMIUIAHTATOB JJII XHPYPrA4YeCKOro JiedeHUs MalueHToB
C TOBpeXJeHUsSMU U  3a60JIeBaHUSIMH  OIMOPHO-
JIBUTATeJIbHOTO afaparay.

COGJIIOJIEHUSI XUPYPrUYeCKUX U peabUJIUTALMOHHBIX

BkJ1aj aBTOpPOB.
peKoMeHAaL U .
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TakuM 06pa3oM, IpeJJoKeHHass KOHCTPYKIUSA
IJIAaCTUHBI  06/1aZlaeT BBICOKMMM 3KCIJIyaTalMOHHBIMHU
XapaKTepUCTUKaMH U MOXET ObITh PeKOMeHJO0BaHa AJs
KJIMHUYEeCKOT0 NPUMEHEHHUs B XUPYPruyecKoi MpaKkTHKe.
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Tylinaeme

ByraHaHbIH CbIHybl Oy HCOFAPFbL HAKMbIH Jcui KesdecemiH xcapakammapbwliHbly 6ipl, acipece 6esceHdi adamdap apacwiHoa.
Jacmypai emdey adicmepiHe KoHcepsamuemi mepanusi %caHe XUpPypausiblK apanaacyaap x#amaodsl, 04apobly apacblH0a NAACMUHAIbIK
ocmeocuHmes Kypdesi cblHblKkMap YwiH e4 muimoi 601bin mabwvlaadsl. [leceHmeH, cmaHdapmmel NAACMUHA aPKAWAH 6yraHa cyliegiHiH
Kypoeal aHamomusiablK niwiHiHe calikec kese bepmelidi, 6y umnaaHmmubliy dedhopmayusicel ycaHe 6ekimydiH Oy3blaybl CUSKMbl ACKbIHY
Kaynin apmmutpadsl. OcblFaH 6atiiaHbICMbl, ACKbIHYAApIbl a3alimyra xaHe mypakmel 6ekimydi Kammamacwsl3 emyze MyMKiHOIk 6epemiH
aHamoMusiblkK betiimoenzeH N1AcCMuHAaHb! d3Ipaey JHaHe oymaiinaHdblpy e3ekmi miHdem 60/1b1n MAabbLAAObL.

3epmmeydiy Makcamul: GYFaHa CblHbIKMAPbl 0CMeoCUHmMe3i yuiH omaHoblK a3ipeHzeH NAACMUHAHbI MAMEMAMUKA1blK MOOeAbOEY.

ddicmepi. 3epmmeyde «byFaHa-nAACMUHA» JHcyleciH 6UOMeXaHUKAAbIK maaoay YwiH COHFbl 31emeHmmep adici K010aHbLAObL.
Ilnacmunanbly JcaHe OyFaHaHbly kammul yazinepi Autodesk Inventor PRO 6ardapsaamacsiHoa scacandvl  dcane APM FEM — opmaceinoa
(KOMIIAC -3D) coHFbl anemeHmmep YyazinepiHe mypseHdipindi. KosdaHvLiamuiH Jcykmemesnepze HAKMbl MeXAHUKAAGIK acepaepoi
UMUMayuaAaimelH Uiy, KbICy jcaHe aliHay MoMmeHmmepi Kipoi. Opmypi scardatinapoa KypulablMHbIH KepHeY1epiH, OpblH AYbICMbIPYAAPbIH
JicaHe Kayincisodik wezin 6araaay ywin maaoay sicypeizinoi.

Hamuoicenep. Modeaboey oHmaiinaHObIpblAFaH naacmuHa KkepHeyoiy 6ipkeaki mapaayblH KAMMamacsls ememiHin JcaHe 6ypaHoaHbl
bekimy JicaHe CblHY aliMarblHOa Jcepeinikmi wamadan molc yxcykmemeaepdiy KayniH asatimambviHbiH kepcemmi. Kypblabimoarsl KepHey
MaoHOepl mumal KOpbImnAacblHblH CO3blL1y 6epikmiziHeH acnadvl, a/n OpbIH aybicmbipyaap Koaatiavl wekmepde 60.40ul. Kayincizdik
Koagpduyuenmi makcumaadsl dcykmemesaep kesiHoe 0Oe KYPbLALIMHLIH JHCOFApbl CeHimliniein kepcemmi. Taaday coHbiMeH Kamap
N/AacMuHaHbIH ey a3 Puuoa02USAbIK KO3FANbICKA MYMKIHOIK 6epemiHiH kKepcemmi, 6y nayueHmmepoiy me3ipek 0HaAmyblHa bikna/a emmi.

KopbimbiHoblaap. ByraHaHblH ocmeocuHmesze apHAAFAH OHMAUAAHObIPLIAFAH NAACMUHA OU3AUHbL HCOFAPbl MEXAHUKAIbIK
mypakmulablkmbl JicaHe 6Y3blL1y KayniHciz alimapavikmail sjcykmemenepze memen 6epy kabinemiH kepcemedi. ¥CbIHbIAFAH NAACMUHAHbL
KAUHUKAAbIK K0A0aHy YWiH ceHimMOI 6eKimy, ackblHy KayniH asatimy xcaHe nayueHmmepoiy OHaamy yaKblmolH KblCKAPMY ApKblabl YCIHYFA
60.1a0bL.

Tyljl'H 66366[7.' ocmeocuHmes, 6yFCIHlJ, MmamemamuKkas/iblK Modeﬂbdey, n/s1IacmuHKa, mumaH umMn/aaHmameul.
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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
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.
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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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Adaptation of living space for patients with Parkinson's Disease after deep brain
stimulation: Reducing the risk of injury and improving the quality of life.
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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.

Prevalence of Falls in PD Patients: Statistics show
that up to 70% of individuals with PD 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
DBS 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 and comfort [2].

The relevance of the study of adaptation of living
space for patients with PD, including after DBS, is due to the

Methodology

To achieve this goal, our search strategy was aimed
at analyzing publications on the adaptation of living space
for patients with PD, 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 improve patient safety and
comfort.

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 PD after DBS.

Objective of the Review: to explore and systematize
existing methods and recommendations for adapting living
spaces for patients with PD who have undergone 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.

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).

fo o
Initial Search: 1,180 Articles Identified
-
(f ¥
Exclusion Criteria Applied:
- Brief reports
- Non-academic sources
- Articles older than 20 years
k.
y- ¥
Screening for Relevance:
- Focus on home adaptation
- Technologies and devices for safety
- Impact on quality of life
- _4
Al R
Final Selection: 23 Articles for Detailed Analysis

A
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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 with PD face numerous risks, 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 50% of these individuals fall
recurrently [3-5].
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Table 1 - The main characteristics of the included studies

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

Chenetal,, 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].

DBS is known to improve motor functions in PD
patients; however, it does not 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.

Table 2 - Key risk factors contributing to falls in Parkinson’s disease patients after DBS

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 S >
g P ties in assessing danger

Slowed reaction, decreased attention, difficul-

Bronstein et al,
2011

Cognitive function assessment, creating a
safe environment, training in adaptive skills

Muscle rigidity and bradyki-

nesia changing posture, leading to falls

Muscle stiffness, slow movements, difficulty

Regular stretching exercises, physiotherapy, | Wielinski et al.,

medication adjustments

Orthostatic hypotension - -
up, causing dizziness

Sudden drop in blood pressure when standing

Blood pressure control, adequate hydration,

> Bloem et al., 2004
slow standing up

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 5 . .
climbing stairs or standing up

Reduced leg strength, impaired gait, difficulty

Strength training for lower limbs, balance
exercises

Schuepbach et al.,

Poor home lighting riske

Dark corridors, lack of night lighting, increasing

Frazzitta et al,
2015

Installing night lights, automatic lighting in
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 Meraetal, 2013

Impact of Non-Motor Symptoms on Injury Risk

Non-motor symptoms like cognitive impairments
significantly increase the risk of injuries in PD. Cognitive
impairments, such as difficulties with attention and
executive function, contribute to poor judgment and slower

Mechanisms of Falls in PD

The mechanisms that lead to falls in PD patients
are multifaceted, involving both motor and non-motor

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].

factors. Motor symptoms such as tremors, rigidity, and
bradykinesia contribute to difficulties in maintaining
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balance and coordination. Non-motor symptoms, including
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

Improvement of Motor Functions

DBS has been shown to significantly improve
motor functions in patients with PD. This improvement is
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

Reducing the Risk of Falls and Injuries

Patients with PD are at a higher risk of falls and
related injuries, which can significantly impact their
quality of life and independence. 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 specific home
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

(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].

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 PD 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 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].

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
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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

Improving the Quality of Life

Adapting the living space for patients with PD
who have undergone 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 kitchen, 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

Psychological and Emotional Aspects

Psychological and emotional well-being is a critical
component of quality of life for patients with PD who
have undergone 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

technology-assisted training programs to effectively reduce
the risk of falls and related injuries in patients with PD.

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].

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].



Traumatology and Orthopaedics of Kazakhstan, Volume 76. Number 1 (2025)

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

Limitations and Discussion

While the adaptation of living spaces for patients
with PD post-deep 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 areas [13].

Conclusions

The adaptation of living spaces for patients with PD
following DBS isa multifaceted approach aimed atenhancing
safety, independence, and overall quality of life. This
comprehensive review highlights the critical importance
of addressing both the physical and psychological needs of
patients through well-designed home modifications.

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.

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]-

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.

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
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
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in the adaptation process can significantly enhance their safety and quality of life.
acceptance and satisfaction with the modifications. By addressing these areas, we can ensure that more
Limitations: Financial constraints, limited access patients benefit from safer and more supportive living
to professional services, technological and structural environments, ultimately improving their overall well-
barriers, and ethical and legal considerations are significant  being and independence.
challenges in the widespread implementation of home Conflict of interest: the authors declare no
adaptations. Addressing these limitations through policy  gnflicts of interest.
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:

Funding: no external sources.

Ethical Approval: This study was conducted in
compliance with ethical standards. No new patient data
were collected directly for this review.

Informed Consent: As this is a systematic review,
no individual patient data were used, and informed consent
was not required.

-Developing cost-effective solutions and funding
mechanisms to support home modifications.

-Increasing access to professional services in rural
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and underserved areas.

) ) ] ] N.H.; writing draft version - G.U., M.A.; writing and editing
-Promoting the integration of advanced technologies  _ Gy, Ch.Sh,, H.N.; collection and analysis literature - G.U,,
that cater to the unique needs of PD patients. M.A., J.M., Sh.Ch.
-Establishing standardized evaluation methods to
assess the long-term impact of home adaptations on patient
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Pe3swome

Adanmayus dxcuso2o npocmpancmea 04s nayueHmos c¢ bosesuvio Ilapkuncona (BII), ekaiouasi mex, kmo nepeHec 2/1y60Kyi0
cmumyasyuto mosza (DBS), uzpaem 8axcHy1o poab 8 yAyHueHUU UX Kauecmad JHCU3HU U CHUMCeHUU pucka mpaeM. /JlaHHblli 0630p HanpagsieH
Ha aHaau3 gusuveckux Mooudukayuli, mexHo102U4eCKUX peweHull U op2aHu3ayuu nNpocmpaHcmed, Komopble Mo2ym 6bimb UCNO0/1b308aAHbL
dza51 adanmayuu sicuaoli cpedst nayueHmos ¢ BI1 nocae DBS.

Ljenv uccnedosanus - usydums U CuCmMemMamu3upogams cyujecmsyrujue Memodsl U peKoMeHOayuu no adanmayuu H#u/i020
npocmpaHcmea, ¢ akyeHmoM Ha Mepbl N0 CHUMCEHUX PUCKA Mmpasm U Y/AyduleHuio obujezo kauecmea usHu nayueHmos. Kpome moeo,
npedsaazaemcsi KOMN/eKcHulll Habop pekomeHdayuil no adanmayuu doma, KOmopwlli cnocobcmeyem He3a8ucuMocmu NAayueHmos u
noswvlweHurw ux 6aazonony4usi nocae DBS. Takce oyeHusaemcs sgpghekmugHocms cyuwjecmayrouux peweHull u onpedeasiomcs Haubosee
nepcnekmusHble HANpas/eHus da/bHeliwe20 pasgumusi 8 0aHHOU obaacmu.

Katouesvie caosa: bosaesHb HGPKMHCOHG, Zle6OK(Iﬂ cmumyasayusa mosea, adanmauuﬂ JHCUNDBA, npogbummmuka mpaem, Kaiecmeso
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.

Conclusions. 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.

Keywords: satisfaction, hospitalization, traumatology, service, nursing.
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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
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supportive 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
thejourney 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
hospitalization into their daily routine.

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
WOTITYy.

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 interview

Emergency Admission: Patients with emergency

Table 1 - The results of interview with patients

results are presented in Table 1.

Categories Codes Quotes
Patient 1
. s “Everything is so expensive, if I don’t have time to get tested and come, I'll have to get
Finaneil e rlted o payment or| st clhies o e

Patient 2
“I'looked at the prices for rehabilitation, I'm afraid I can’t afford it”
Patient 5
“I don’t know how long to wait for recovery”

Chall ¢ Lack of information about the hospitaliza- | Patient 10

h allenges o tion process “I will be treated for about 10 days, they haven’t said for sure yet”

ospitalization Patient 4
“They said they need surgery, they’ll probably schedule it soon”
Patient 6

Lack of information about the treatment
plan

“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, |
have to ask a nurse or other people. And it's not comfortable to ask for a boat.”

For patients undergoing planned hospi-
talization, problems are associated with
long queues on the portal

Patient 1
“I waited until I 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

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”

discharge Patient 11
Returning to previous lifestyle “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”
Transparent information from medical Patient 7
staff about the treatment plan and proce- “I would like the doctor to explain in more detail and clearly what will happen next”
dures performed
Receiving highly qualified medical care Patient %
g nighly q “I would like to get additional advice from another specialist, a rehabilitation specialist”
Patient 3 o
Needs and Ensuring security and confidentiality Plal’tl’ileanf{%ld of complications after surgery
expectations “I'm scared to walk on crutches, I'm afraid to fall, the floor in the department is slippery”
Patient 2
Speedy recovery and discharge Pla\é\i/grr:t (t)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
place of residence

Patient 3

“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.

Duringourresearch, we sawwhatour 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 understandable 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.

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
ask questions. They hear recommendations for a speedy

Conclusions

As a result 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

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.

» Comfortable stay conditions: Creatinga 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.

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.

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.

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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expectations. Patients expressed their concerns, fears, and
hopes, which helped us better understand their needs for
quality health care, emotional support, and awareness.

Based on our research, we have developed
recommendations to improve the hospital environment in
the emergency trauma department.

The results of our study provide the basis for the

Conflict of interests. No conflict of interest
Funding. Non funding

Author contributions. Conceptualisation - ES.;
methodology - ES; examination - ES. and Y. O.; formal
analysis - ES. and Y. O.; writing (original draft preparation)
- A.Zh. and A.V; writing (review and edition) - ES.

All authors have read, agreed to release version of

development and implementation of measures to improve
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highest level of quality care and create a supportive and
empathetic environment for all our patients.
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Tyninaeme

2022 scviavl KazakemanHvly ¥ammblk cmamucmukaaslk 610pocsl 2 449 scasamaiivlm oKUFaHul Xxabapaadsl, yxcapakam aayobly
eH oworapul kepcemkiwi Kaparanowl obavicbinda 188% Hemece 460 scardatiovt kypadel. Tpasmamosozusi 66aimi mipek-K03Fabic
annapamolHbIH HapaKkammapsl MeH aypya1apblHad, OHbIH iWiHde duazHOCMuKara, KOHCepsamuemi j#aHe XUpypausiablk emoeyae WyFbl1 HaHe
Jcocnapiel KemMek Kkepcemyee barsimmanraH. Haykacka 6areimmanran Kymim, deHcayablk cakmaydbly canabl Hamusiceaepi ywin MaHvi30bl
P/l amKapamolH Kbi3Mem Kepcemy du3atliHbl, HAKMbl Kaxcemmiaikmep MeH Ka/aayaaposl eckepe omulpbin, 0eHCay/nblK caKkmay canacsl MeH
nayueHmmepdiy KAHAFAMMAHYbIH ApPMMbIPAMbIH MACiA 0eHCayNblK cakmay opblHOapblHOa Kbidmem Kepcemydi xcaHe nayueHmmepoin
madicipubecit xcakcapmy yuin kebipek K0.10aHb11a0bl.

Bya 3epmmey scapakam 6esimindezi KaHarammauydbl apmmublpy YWiH nayueHmmiy Kaxcemmiaikmepi MeH ymimmepin myciHyee
mulpblcadbl.

ddicmepi: 3epmmeyde Kaparandvl KasnacbiHOarbl MakadxcaHos amvlHOGFbl eMXAHAHbIH mpasmamoJioz2us besnimuwecinde
nayueHmmepdiy KAHAFAMMAaHYblH ApMmblpy HIHe Kbl3Mem Kepcemy KeJAeMiH YAFalmy ywiH cepgucmik dusaliH maciaiH KoAdaHambiH
canasvl du3aiii K0a10aHbL10bL. 12 nayuenm new 6 meliipbukemeH Ko 1eHKel JcaHe Hcapmblaatl KypulablMOblk cyxbammapdbl Kocy, depekmepoin
KaHbIKMbIFbl KAMMAMACbi3 emisizeHee OeliiH biHFaliibl ipikmeydi KosdaHy. Cyx6ammaH aablHFAH MaJimemmep Ma3myHObl maaday adici
apKblabl Ma/a0aHobl.

Hamuoicenep. [layuenmmepdi de, Kbiamemkepsepdi de KaMmumulH cyx6ammap MeH 6akblL1ayaap apkblabl 6i3 acipece scapakammel
emdey madicipubecine Hazap aydapa omolpbln, hayueHmmepdiy casxammapel mypaasl mycinik i3dedik. 3epmmey nayueHmmiy kemekke
JHCbLI0AM KO JHCemKidyze, aHblK KaApbIM-KAMbIHACKA, ayblpcbiHydbl muiMoi 6ackapyra, MaMaHOaHOLIPLIAFAH KymiMae, NCuxo/02UsiablK
K010ayFa xcaHe xcailabl 601y jxcardatinapbiHa de2eH Kammbl YMMbLAbICLIH AHbIKMadbl. By Homudicesnep 6i30iH scapakam 661IMIHIH Kbl3Mem
Kepcemy 0usatiHbIH MAKCamMmul jxcakcapmyaaposl 0amblmyra 6arblmmatiobl.

Kopvimbindbl. Bi3diy 3epmmeyimiz nayuenmmepdiy KaHaGFammauyblH apmmolpy H#aHe ayPyXaHAFrad MHCAMKbI3Y HAFoalnapblH
oymatinandblpy yuwin sxcapakam 6eimiHe Kabbladay npoyecindeel Heziszi scakcapmyaapdsbl aHbikmadsl. XKasnwl asranda, 3epmmeysep
aceden xcapakam 6esimiHde Hasap aydapydbl Kaxcem ememiH MaHbl30bl 6arbimmapdbl, COHbIH [WiHde y3aK Kymy yakbimmapbl,
aknapammeolk 0/AKblLAbIKMApP HcaHe aypyxaHada 60.1y Ke3iHdeai dcaanel 6en2ici3dik cuskmol KublHObIKMapodsl aHblkmadsl. IlayueHmmep
MeH KblamemkepiepdiH nikipsaepi muimdi deHcayablk cakmay, IMOYUOHAN0bl KOAOAY HaHe HaKMbl KAPbIM-KAMbIHAC YWiH nayueHmmepoiH
KasxcemminikmepiHn myciHy dcaHe KaHarammaHoblpy MaHbl30blAbIFbIH aman emmi.

TytiiH ce3dep: KAHarammaty, 20cNUMAAU3AYUs, MPAsMamo.102us, KblaMem Kepcemy, metiipzep.
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Pe3siome

B 2022 200y Biopo HayuoHabHol cmamucmuku Kasaxcmana coobwus1o o 2449 HecuacmHblx cayyasx, npu amom 8 KapazanouHckoli
obsacmu 3agukcuposaH camblili 8bICOKUU yposeHb mpasmamusma - 18,8% uau 460 cayuaes. B mpasmamosozuveckom omadeseHuu
0Ka3bleaemesi HeOMJONCHAS U NJAAHO8As NOMOWb Npu Mpasmax U 3a60/1e8aHUSX ONOPHO-08U2AMENbHO20 ANNApamd, 6K/AHYas
duazHocmuky, KoHcepsamueHoe U Xupypauieckoe JieyeHue. YXo0, opueHmupoeaHHslll HA nayueHma, umerowull pewaroujee sHa4eHue 0as
KauecmeeHHbIX pe3y/1bimamos 8 0mHoweHUuU 300pogbsl, U Ou3atiH ycays, no0xod, nosbluaruull Kauecmeo MeduyUuHCKO20 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.
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Ilenvto daHHO20 uccsedosaHust sieasiemcsi NOHUMAHUE nompeGHocmell U oxcudaHull nayueHmog 051 No8blWeHUs UX
y008/1em8opPEeHHOCMU 8 MPABMAMO.102UHECKOM OMadeneHUU.

Memodbel. B daHHOM uccnedo8aHuu NpUMEHSACA Ka4ecmeeHHbll du3atiH ¢ Ucno/1b308aHuemM nodxodd K npoeKmuposaHur ycaye
0151 no8blWeHUs y0081eMm80PEeHHOCMU NAYUEHMO08 U y8eu4eHUs 06semMa ycaye 8 mpasmamo/102u4eckom omoeaeHuu KAuHukU MakaxcaHosa
6 Kapazande. BkaioueHue meHegblX U NOAyCMpPyKMypuposaHHblX UuHmepsvlo ¢ 12 nayuenmamu u 6 MeQUYUHCKUMU cecmpamu ¢
ucno/1b308aHuem y0o6Holl 8bl60pKU do mex nop, noka He 6ydem noay4yeHo docmamo4Hoe Koau4ecmso JaHHbIX. [JaHHble UHMepsbl 6blau
npoaHaau3upos8aHvl MemodoM KOHMeHM-aHaAU3a.

Pesynemameul. [locpedcmeom uHmepssto u Hab.00eHUl ¢ yuacmueM KAk nayueHmos, mak u nepcoHana Mbl NONbIMAAUCh NOAYHUMb
npedcmasieHue 0 noe3dKax nayueHmos, ydeasis 0coboe 8HUMAHUe ONbIMy OKA3AHUS nomowu npu mpasmax. HccaedosaHue 6bls8un0
CU/bHOe cmpeMJ/ieHUue NayueHmos K 6bicmpomy docmyny K MeduyuHcKol noMowu, Yemkomy obueHuro, shekmusHomy 06e3601UBAHUIO,
cneyuau3uposaHHoll NOMOWU, NCUX0.102u4eckoli noddepicke U KOMEPOPMHBIM YCA08UAM npebbleaHus. Imu 6bl800bl 6ydym CAyi UMb
0CHOB01I 04151 paspabomku ye/esulx yayHuleHull 8 cmpykmype ycaye Haulezo mpagmamo/102u4ecko20 omaoeneHus.

Bbi6o0bl. Hauwie uccaedoganue 8bl8uU10 KAl0HEBblE YAYHUIEHUs 8 NPoYecce 20CNUMAAU3ayuu 8 mpasmamosa102u4eckom omoeaeHuu,
Hanpas/ieHHble HA NoBblweHue yJ08/1emeopeHHOCMU NAYUEHMOo8 U ONMUMU3Aayul0 ycao8ull zocnumaaudayuu. B yesom, uccaedosanue
8bIABUI0 BAJCHbIE 06/aCMU, Mpebyloujue BHUMAHUS 8 OmdeseHUU HeomA0JCHOU MpasmMamo/io2ul, 8KAYAsl Makue npobaembl, Kak
daumesnbHoe 8peMsi 0dxcudaHus, npobeabl 8 UHPOpMaAyuu u obwasi HeonpedeJeHHOCMb 80 8peMsi NpebuleaHust 8 6oabHuye. Om3vl8bl
nayueHmos U NepcoHand NOO4epKHyAU BAHCHOCMb NOHUMAHUS U ydoeqemeopeHusi nompe6Hocmell nayueHmog 8 IPdekmusHoM
MeOQUYUHCKOM 06CAYHCUBAHUU, IMOYUOHANbHOU noddepaicke U YemKoM 06WeHUU.

Knatouesvle cnosa: y@osﬂemeopeHHocmb nayueHmos, cocnumaJ/ausayus, mpasmamosiozus, O6C/ly.7f€u6(1Hu€, ceCmpuHckoe deso.
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Tyitlingeme
Bya 3epmmey scedes mamuIpablK KHcaHe Hapakammblk 3aKbimMOaHyaapbl 6ap Haykacmapda aypyodbly 604xcamoblk MaHI peminde

ommeai 60lblHWA KAHHbIH apmepuogeHo3dblk alibipmawslabiFuid (AVDO,) dcaHe MudblH 3aKbIMOAHY HIMUJMCECIHIK KepcemKiwmepin
3epmmeyze apHAAFAH.

3epmmeydiy makcambl: Kedes MAMbIPALIK HCIHE HaAPAKAMMBIK 3aKbIMOAHY/AApbl 6ap Haykacmapda ommezi 60lbIHWA KAHHbIH
apmepuoeeHo30bIK alibipMawbLabiFeiHbiy (AVDO,)  eaim-scimimdi 6oaxcamoaydarsl peain sepmmey.

9ddicmepi. bya 129 nayuenmmi KamMmumbulH NepcneKmueaJiblk Ko2opmmblk 3epmmey 6016in mabwuliadsl. bakbliay keseHdepinoe
GCS, JIJI 2nr0k03a, opma apmepuaioblk KaH KbICbIMbl, HACbL JHaHe NHe8MOHUs Kocblica, NSE, apmepusiiblk KAHHbIH 2a3 KypaMmbl: KaObL10ay
Ke3iHde, 3-wi, 5-wi scane 7-wi kyHOepi peaHumayus 6eaiminde 604FaH nayueHmmep 3epmmendi.

Hamuoiceci. Koaaticvls Hamudiceiy eq manbi3dbl Kayin pakmopet Hemece AVDO > 52% wekmi Hykmeci 6ap mapkep 60.16in ma6baadbi.
Tayenciz alinbimansirapul 6ap mayendi AVDO,> 52% apaceiHda cmamucmuka/iblk Maybi3del mikesell 6atinanbicmap anbikmanaost. Taaday
Hamudicesepi  6acka aliHblmaaviaapmet casvicmuipranoa AVDO, men nHeeMoHus JuazHO3bIHbIK (Haykacma naiida 6oaran xcardatioa)
apacslH0a cmamucmukablk Mawbi30bl mikesaell 6aiinaHbICMblY 604ybIH Kepcemedi: MymKiHOiK kamuiHacwt (OLI) 2,8 (95% CH: 1,53-
5,11),p=0,0008; kannoiy JIAI 206 mmoaw/n — mymKiHdik kamoeiHacyl (OLL) 2,6 (95% CH: 1,41-4,75), p=0,0019; OAK <116 - mymKiHOIK KAMbIHACHI
(011) 1,4 (95% CH: 10,75-2,66), p=0,2820. XKaaran R2 - 218,7%, logLikelihood - 42,56 anvinran modeaboiH ceHimOinik enweMm.

KopbimbiHdbl. ModeabdiH eH xcakcbl 60axcamdbl MoHi 83,26%, AuROC - 0,753; Se - 71,03%; Sp - 70,64%; NPV-71,30%; PV - 70,37% kecy
Hykmeci 6041061 AVDO, candbik Kepcemkiwin 60acay ywit 6i3 mayendi aiinoimanst AVDO, sicane mayeacis JIAIL GCS, aakmam, NSE, 2aioko3a,
pH xcane OAK aliHbiMaabLiapbiMeH Kenmik pezpeccusiiblk maadayodsl K0A0aHbla0bl HcaHe ModeabliH canaablk cunammamacel: R2 = 15,19%,
R2 (mysemineen) = 13,1%; p <0,0001. Bysa modenvoi xcedesa yepebpanbdbl NAMoA02uscCsl 6ap Haykacmapdbly HIMUMCeCiH 60/cay ywiH
K0/10aHyFa 601a0bl.

Tyliin cesdep: uHcynbm, 6ac MublHbIH Jcapakamol, ommezi 60UbIHWA KAHHbIKY apmepuoeeHo3dbik atibipmawslabiFel (AVDO,),
duazHocmMuKablK HeaHe 6044camMOblk Kpumepuiliep.
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Kipicne
Kasipri yakpITTa ’KeJes  TaMbIpJbl  JK9He
TpaBMaTHUKaJbIK, 1epebpasibJbl MaTOJIOTUS] OPTAJIBIK,
)KYHKe  KyHeciHiH  »KHMi  MyreJleKTikKe  9KeJleTiH
aypy/apblHBIH, 6ipi 6oJibln Kasa Gepefi. OuiM-kiTiMHIH
€H Kell TapaJIFaH ceGenTepi TaMbIPJibl CUIIATKA He KOHe
HMHCYJIBT Kasipri yakpITTa OYKiJ asieMze eJiiM-XKiTiMHIH
eKiHi »keTekIi ce6e6i 60JbIN TabbLIAAbI [1].

ANUAEMHUOJIOTUSJIBIK, TAJNJJayFa COUKec, ayieMze 6ac
MUBI jKapakaTTapblHblH (BMXK) Tapany kepceTkimTepi
alTapJsblKTal e3repin, »xbuiblHA 100 MbIH TYpPFBIHFA
makkaHa 95-ten 783-ke meiH, aa XaJbIKThIH 6J1iM-KiTiM
KepceTKiiikbliblHa 100 MbIH TYpFbIHFa IAKKAH/1a 9,5-TeH
66-ra geiin Kypaipl [2]. Conpaii-aK, pecrny6/1MKaMbI3ia
3MUJEMHUOJIOTHUAJBIK, KOpCeTKillTepre TaJjjay acajzbl.
BMK-ubiH Tapanyel 100 MbIH TypFbIHFa IIaKKaH/a
692 »xaFmanAbpl Kypajbl, aja eJjiiH apTypJi eHipJjepinje
esiM-xiTiM 100 MBIH TypfbIHFA WaKkKaHaa 18,5-teH 49-
Fa JeliH e3repin oTeipaabl [3,4]. BMXX HaTmwxkeciHze,
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
»)K9He TreMOpparusijiblK UHCYJbTTap/a, COHJAAN-aK MU/bIH
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 6y3blIbICTApbIHA dKeJei [8,9].

Mu 3HeprusiHbl KalTa eHJey VLIIH IJIIOKO3aHbI
FaHa Nnai/jajjaHa/ibl XKoOHE d/IeTTe IHEPIUsIHbI CAaKTaMan /bl
COHJIBIKTAH Tap LieHGep/ie CaKTaJaThblH Y3/iKci3 KaHMeH
KaMTaMacbl3 eTy MH/JbIH JKyMbICc icTeyi (90%) xoHe

3epTTey aaicTepi MeH MaTepuaigapbl

3epTTey KIMHHUKAJIBIK TOKiprbe cTaHAapTTapbIHA,
XeJIbCUHKHU JlekstapanysiCbIHbIH MPUHIUIITEPiHE
»koHe MapaTt OcnaHoB aTbiHAarbl baTbic Kasakcran
MenuunHa YHUBEPCUTETIHIH JTHUKAIBIK KOMUCCHSCHIHBIH,

KarugaTrtapblHa cavikec kyprisingi, 30.01.2018 >KbLiFbl
Ne12 xarTamacsr [15].

MugeiH ra3 anamacyeiH 3eprtey INVOS-5100,
COMAHETHKA, AKIlI, xabbuizay KoHe JUHAMHKA
anmapaTtTapbliH/a MU KbIPThIChIHA (rSO,) oTTeriHiH 6epiny/
TYTbIHY apaKaTbIHACBIH aHbIKTa/bl.

2020 xbuigan 2021 kbuIFa  JeHiHri  KeseHze
AKTeb6e  KajacblHAaFbl  HMHCY/JbT  OPTaJbIKTapbIHbIH
peaHuManus 6eJiiMiIesNepiHe eM/ieNreH KaH TaMblpJiapbl
J)K9HEe TPaBMaTUKaJbIK MU aypy/apbl 6ap 129 manueHTTE

52

)acymanapaely eMipmenairi (10%) ymin eTe KaxeTr
[10,11]. Bapsblk 3appan mierymijepieH TYCKEH COTTe
9/lebu nepekTepMeH coikec Kesetin II-III  mopexesni
KOMaHBbIH /IaMybIMeH CBIPTKbl TBIHBIC AJYAbIH OGY3bLIYbI
6aianbichl 6akKanagpl [12,13]. Otreri TacbiManzay
JKyHesiepiHiH  JKeTKijikci3ziri TiHAIK KOMIIOHEHTiHIiH
Oy3blIybl KOHE apPTEPUOBEHO3JbIK  aWbIpMaLIbLIbIK
orreri GodeiHma (AVDO,) kofapbulaybIMeH KepiHic
TanThbl, OJ1 63 Ke3eriHJe aTa/blll 6TKEH IMaTOJOTHUSJIbIK
NpoueccTepAiH, iCKe KOCBUIBII  OTTEriHIH  aKTHUBTI
dopMasiapblH  IIBIFApBIN,  NAaTOJOTHUAJBIK  ILIEHGep
6actanaapl. OTTeriHiH XKeTKi3isyi MeH TYTBIHBLIYBIHBIH
uHAexci (AVDO,) runokcus >karfadblH eadyip KepCeTTi,
OyJ1 aybIp >KaFjaiarbl HayKacTapAa MHUZBIH eKiHIITK
3aKpIMJAHYbIHBIH, aJJbIH aJyFa MYMKIiHJIK 6epeTiH
6ipieH 6ip Mapkep eKeHiH 3epTTeysep [AdJenjeni.
MapteinenkoB B. f., YypuaseB 0. A. xoHe 6ipieckeH
aBTOpJIap/blH 3epTTey HOTUKeJIepiHeH aliFaH MaJliMeTTep
MUJBIH >KeJleJl 3aKbIMJIAaHYbIHbIH epTe Ke3eHiHJe KaH
allHa/JIbIMBIHBIH, TUIOAWMHAMUKaJIbIK TYpPIiHIH [JaMyblHa,
OKIle 3aKbIMJa/lyblHa (K9HEe MUKPOLUPKYJISALUAHDIH
Oy3bplIyblHA  6Gal/aHBICTBI  OTTEriHIH  JKeTKi3iayiHiH
TeMeHJleUTiHiH aTtan eTTi [9]. Oxebu AepexTepai Tanzay
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
dJicTepiHiH KellleHiHeri HaKThbI OpHB],
0J1ap/iblH, KalTajamMa Liepebpasb/ibl HIIEeMHUSHbI
JUarHOCTUKaJay/laFbl ~ MaHbI3bl, aJbIHFAH  akKnapar
Heri3iHZe KapKblHAbI TepanuAHbl Ty3eTy MYMKIiHZIrI
KOChIMIIIA 3epTTeyepai KaXkeT eTezi. Anaija,
XKeen HeHponaToJorusicChl 6ap HayKacTap/za
TUMOKCUS MeH UIIeMUS 3MU30/TapbIH Tipkel
OTBIPBIN, MUJBIH 3aKbIMJAAHYJapblH 6akKblIay dici
peTiHle HEHPOMOHUTOPUHITIH apHallbl 9AiCTepiHIH
MYMKIH/IKTEpi TOJIBIK 3epTTeJMereH KyWiHJe KaJazbl.
Ocbl  TYXKbIpbIMJAMaFa  CylieHe  OTBIPBIN,  MH/JIbIH
3aKbIM/IaHYJIAPBIHBIH JJaMy MaceJieci olaH api »KaH-KaKThl
3epTTey/i KaKeT eTejl.

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

AHBIKTAJIAbI.

3epTxaHaJblK 3epTTeysep JUHaMUKaza 1-re
(6actankpl) oxkyprizingi. 3-5-7 HayKacTblH aypyxaHazja
KaTKaH KyHzepi. Capbicynarbl NSE sxone S100 feHreitnepi
anamHblH MDA xxunare! (DiaMetraSr], cat. XKok.: DKO073, Zi
Paciana, UTanus) aKkysI3 MoJieKyalapblH apHAH bl TAHUTHIH
MOHOHYKJIeapJibl aHTHUJeHeJepAiH €Ki TypiH KoJJaHyfa
Heri3JesireH KaTThl ¢asasbl gficneH. HaykacTbiH HeMece
TYBICTAPBIHBIH, Ka36alla aknapaTTaHJbIPbUIFAH KeJliciMi
QJIBbIHABL. Capeicynarel sakTaTAeruaporenasa (LDH)
JeHremnsepi M303H3UM/JepAl CeJIEKTUBTI TeXeyJiH
KUHETHUKAJbIK 9dJiciMeH aHbIKTalAbl. JlakTaT »XoHe
[JII0OKO3a  KepceTkimTepi ymin ABS napamerpJiepi
(KBILIKBLI-HETi3 KyHi) »KoHe apTepHsiJIbIK, KaH Ta3bIHBIH,
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Kypambl: pH (KaHHBIH KbIIKbUIABIK HHAEKC); pCO2Z;
p02, 6ipereit CMapT-KapTa TexHoJiorusace! (kipictipinrexn
6uoceHcOpJbIK 4uni 6Gap eJey kapTanapel) EPOC
aHasusartopsl (Kanaza).

3epTTeyre reMopparusiblK MHCYJIbT 6ap HayKacTap
- 80 mauueHT (62,0%), UIeMUAIBbIK UHCYJALT 29 (22,9%)
’)K9He opTallla aybIpJbIKTaFbl KeJesl KabblK 6ac cyiek -
MU KapakaTTapbl 6ap Haykactap - 20 (15,5%) KaTbICThIL.
leMopparusiblK HHCYJbTIEH ayblpaTblH HayKacTap/bl
3epTTeyre KoCy KpuTepuiepi rematoma kesiemi 30 cm® -
TeH acaThlH MU iliJiK KaH KeTyJjep »KaFfalaapbl 60/bl
(HeriziHeH xapThl AP TOPi3/i KaH KETYJiep); ULIEMHUSIIBIK

60J1ybIMEH; ayblp MU )KapaKaTTaphl 6ap HayKacTap - opTauia
’)K9He ayblp MU KOHTy3usiiapbl (1-cyper)). lemaTtoma
kesieMi 80 cM3-/leH acaTblH, ayblp JIEKOMIIeHCAlUsIJIaHFaH
COMaTHKa/bIK aypy/napbl 6ap, MH/JbIH, OKINEeHiH XoHe
TepiHiH KaTepci3 >xoHe KaTepJi icikTepi 6ap Mu imigik
KaH KeTyJiepi 6ap HayKacTap Herisri TonTaH WbIFapblI/bL.
AypynblH HaTkeci 6GOHMBIHIIA JUarHosfa KapaMacTaH
MalnueHTTep TomnTapfa GeJiiHAi: Tipi KanaraHgap - 63,5%
(n=82) xoHe KalTbIC 6osFanAap — 36,5% (n=47).

MuzblH 3aKbIMJaHYbIHBIH, aybIPJBIFbIH OaFasay
»K9He NMalMeHTTepAiH aypybIHbIH KJIHMHUKaJbIK aFbIMbIHbIH
HoTwxKeciH 6ospkay yuwiH GCS ([ntasro Koma Ilkasnacsr)

MHCYJbTIEH ayblpaTblH HAyKACTap - KJIWHUKAJBIK >KOHEe HEBPOJIOTUS/IBIK ~ 6aFajay  LIKaJachbl KOJIJaHbLJ1/ bl
KT nepexTtepimMeH pacTanfaH nepebpasibibl HHPapKTThIH  (1-kecTe).
Kecme 1 - Kalimbic 604FaH caHe mipi kKaaraH HayKacmapobly KAUHUKA/AbIK CUNAMmamacsl
Koropr, AMaH KasraHzap, Ka¥Teic Gosiranzap, p
SRl % (N = 129) % (N =82) % (N =47)
Herisri 6as1 GCS . 2
Me [Q1; Q3] 11,07 (10,72; 11,43) 12,04 9,66 <0,0001
'unepravkeMus 110 61 (47,29%) 49 (55,06%) 0,0231!
ApTepusIbIK THIIepPTeH3Us 50 38(29,46%) 12 (13,48%) 0,0231!
ApTepHANBbIK THIIEPTEH3US + XKYPEKTIH 27 17 (13,18%) 10 (11,24%) 0,0231!
HILIeMUAJIBIK aypybl
A +
ﬂg;gg;‘i’*“"m PHIIEPTEH3MA + KaHT 21 10 (7,75%) 11 (12,36%) 0,0231!
Backa aypysap 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

Cmamucmukaabslk adicmep. CanasblK, epekesik
NeH KJWHHKAJIBbIK HOTHXe apachlHAAFbl CTAaTUCTHKAJBIK
6al/IaHBbICTBI 3epTTEy IMHUPCOH KPUTEpUHiH X2 ecenTei
OTBIPBIN, KOHBIOTALUA KeCTeJlepiH Taajay apKbLIbl
Kyprisiagi.

KpuTepuiiiiH Ko//iaHblIy MApThl OpbIHAAIMaFaH
Karganga x2 Tangay  Pumepnin eKi KaKTbl J[dJ1

KpuTepuiiHe colikec kynmeH okyprizingi  (2p(F)).
Kenmnossipsiel KoHBIOTAlMs KecTeciHJle eKi HOMHHaJ/bI
Gesrinepaiy, GaiIaHbICHIHbIH, CTAaTUCTUKAJIBIK

MaHBbI3/IbIBIFbI )KETKIJIIKCi3 6OJIFaH KaF/jai/1a, MaFbIHAChI
»KaFblHaH YKcac Gesrinepiy 6GipHemle rpaganusiapsl
6ip-6ipine GipikTipingi, Coman keiin [InpcoH KpuTepuitin
ecenTey X2 CTaTUCTUKaJbIK MaHbI3/IbLIBIKTBIH  KOJI
KeTKisinreH peHrediMeH (p) koHe KO3IQPHUIHEHTTEp
ko3pounuentimen HeMmece 95% ceHiM HHTepBasIbIMEH
(95% CI). CaHAbIK >KoHe camaJibIK Genrinepaiy,
apacblHAAFbl  GaM/IAaHBICTBI  3epTTEY CTATHUCTHUKAJBIK,
MaHBI3JbUIBIKTBIH KOJI JKeTKi3iJreH JeHrediMeH >XoHe
HeMmece 95% Cl-meHn x2 Wald craTucTUKachklH ecenTed

HaTumxesiep

MugblH, oTTeri TaceIMaJzay YKaFJalblH
CUNATTANUTBIH KOpCeTKill peTiHJe KaHHBbIH  OTTeri
GoUbIHIIIA apTEepUOBEHO3/BIK allblpMallblJIbIFbIHA

3epTTeyJiep Kyprisingi. AVDO, kepceTkiuTepin nangasany
MYMKIHZITIH aHbIKTAy YIIiH CTaTUCTUKAJbBIK Tajjay
XKyprisiagi.

AVDOZlqa61>111,qay}<e3i1-1;lemaueam—xamuxaga)«aﬂnbl
TONTaFbl 6apJiblK HayKacTa aHBbIKTAIAbl, MOHJEPiHIH
CTaTUCTUKAJBIK MaHbI3/lbl albIPpMaLIbLIBIFBIH aHBIKTAY
YILiH AUCHEPCUSIIBIK TaslAay »Kyprisinin (1-cypeT), oprama
AVDO, y/iecTipiMiH yCbIHA/BL

JucnepcusiiblK TalAay CTaTUCTUKAIbIK MaHbI3/bl
uieKTi feHreit HeMece (1-cypeT) Kecy HYKTecCi pecMu TypAe

OTBIPHIN, 6ip GAKTOPJIbI JIOTUCTHUKA/BIK, PErpecCcHsIbIK
Ta/AayZbl KOJAaHy apKbl/bl XKy prisiazi.

CbIpKATTBIH, JKeJesql  Ke3eHiHJe eJiiM-XKiTiMre
TOYeJ/Ii KoHe TayeJsici3 Kayinl ¢akTopsiapblH aHBIKTAY
ywiH 6ip esmeMmzi XoHe K6 eJilleM/i perpeccHsibIK,
TaJJay >Kyprisinzi. bomkamabsl allHbIMasiblIapbl aHBIKTAY
YIIiH ce3iMTaJ/JblK NEH epeKIIeJiKTi ecenTed OTbIPHII,
KaObLIJAFbILITBIH,  KyMbIC cunaTTtamanapbeiHa (ROC)
TaJIay XKyprisiiai.

AVDO, KepceTKimTepiHe TayeJCi3 GalJIaHBICThI
alHbIMa/bLIAPAbl AHBIKTAY YLIH OipHelle ChI3BIKTBIK
perpeccusiiblK, ~Tajjay oKyprisinzi. bBipringen asra
KBIDKY TeXHMUKAchbl KOJJaHbUIABL JlepekTep oprala
MOH * CTaHJAAPTThl aybITKy HeMece MeJMaHaJIbIK KoHe
NpPOLEeHTH/IbJep TypiHJe OepinreH, p-mauzepi 0,05-TeH
TeMeH MaH/lep MaHbI3/[bl 6OJIbIIT CAHAJ/IbIL.

6esty ymin AVDO,>52% Kypa/pL.

BipiHwi ToysikTe HOTexeci KoJalChIi3 HayKacTap
To6bIHAa0pTamaAVDO, ®oFapbllaybIHbIH Ca/IbICTHIPMAJIbI
Tayekesi 9,04-ke ecti (95%CH: 5,14-15,91). Bip enmemai
tangayna AVDO,> 52%-6eH CTaTUCTUKAJIbIK —MaHbI3/bl
6alIaHbICTBI KOpCeTKeH MHU/IbIH 3aKbIMJaHYbIHbIH
alHbIMa/bLIApbl  KOMNTIK  JIOUCTUKA/BIK  perpeccus
TajayblHAa Ke3eH-Ke3eHiMeH eHrisinzi. BipiHii Kagamaa
KJIVUHUKAJbIK ~ JKOHe  3epTXaHa/lblK  KepceTKillTep
(kapamaiiblM MoOJeEJb) €eHTi3iiAl, Tanzay HaTHKeaepi
(2-xecTe) TeMeH/e KeaTipinreH.
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Cypem 1 - AVDO, akbipFul Homudice monmapbut 60tbiHWa 632epic duazpammacot

Kecme 2 - AVDO, scorapeliay Kayniu 6oaxcay

Ol ywin 95%CH
®daxTop AuROC Cw :'r: A oll Pe ;g’agé u A X2 p
K TOMeH MKOFaphI
Koncranra - 0,3432 - - - -1,6461 23,0087 <0,0001
[THeBMOHMs1, 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
I'mokosa 27,5 0,741 0,3053 1,68 0,93 3,06 0,5209 2,9110 0,0880
xacbi<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
Eckeprysep:
1. JIAT - nakTaTAeruiporeHasa, riirok03a,MMoJib /JI
2. 2Kacsl, xKbL1
3. OAK - opTa apTepuas/ibl KbICbIM, MM.C6.6
Tanpay HoTHXKesepi 6acka alHbIManbiapMeH KaTbiHacel (OIO) 2,6 (95%CHU: 1,41-4,75), p=0,0019;

canbicThipFanga AVDO, MeH NHEBMOHMA JUarHO3bIHbIH
(Hnaykacrta madiga GoJiFaH  JKaFdaizja) — apacbliHAa
CTaTHUCTUKAJIbIK MaHbI3/bl Tikesiel 6ail/IaHbICTbIH, 60J1YbIH
KepceTe[ii: MyMKiHAiK KaTbiHackl (OLI) 2,8 (95%CH: 1,53-
5,11), p=0,0008; kauubIH JI/II' 206 MMOJIb/J1 — MYMKIH/IK

0AK<116 - mymkingik kateiHacel (OL) 1,4 (95% CH: 10,75-
2,66), p=0,2820. TlceBgo R2 - 2187,7%, logLikelihood -
42,56 anblHFaH MOJIEJIb/IiH, CEHIMAiJIK eJiieMi. Mozeb/iH,
JIOTUCTUKAJIBIK, perpeccusiCbiHbIH, TeHJeyl Keseci Typze
60J1a/ibl:

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)))

P

MyH/Ja
BIKTHMaJI/J[bIFbl;

AVDO,>52 xofapbliay KaymiHiH

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

-1,6461 - TypaKTbl. MoJie/1b/IiH eH )KaKChbl 60/KaM /bl
MaHi 83,26%, AuR0C-0,753; Se-71,03%; Sp-70,64%; NPV-
71,30%; PV-70,37% kecy HyKTeci 60/1/5bl.

AVDO, caHABIK KepceTKimiH 6Gospkay yuiH 6i3
Toyeszi adHbIMaibl AVDO, dxkeHe Toayescis JIAL GCS,
naktaT, NSE, ritokosa, pH koHe OAK aliHbIMasiblIapblMeH
KOITIK perpeccusiJiblK TalAayAbl KOJJAHBIK, (3 - KecTe)
KOpCeTiIreH allHbIMaJTblJIap 0Cbl MAPKEP/iH CaH/IbIK MOHIH
60JDKa/Ibl.

Kecme 3 - AVDO, candbik MaHiH 60131caydbll KeHelimiazeH pezpeccusiably maaoay

R%- pakTopsl

Heicanasnbl

dakTop (Ty3etisren) R? - e3repic Koppenauus B-k030 . CraH/. KaTe p
KOHCTaHTa - - - - 6,4044 <0,0001
GCS 10,0% 13,32% -0,32 -2,928 0,2428 0,0013
I'roko3sa 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
OAK 13,1% 1,04% 0,15 0,037 0,0372 0,0921

Eckepryanep:

1. GCS - ['1ta3ro KoMa IIKa/aackl, ynanu

2. JIAT - naKkTaTAeruiporeHasa, ril0ko3a, MMoJIb/J1
3. NSE - HelipoHapHaMaJibl 3HO0Ja3a, ng/ml

4. pH - Tepic oHAbIK slorapudm TypiHze
YCBIHBUIFAH IJ1a3Ma/IaFbl CyTeri HOHJaphbl
KOHIIeHTPaLMsChIHbIH JeHreii

5. 0AK - opTa apTepuanbl KaH KbICBIMbI, MM.C06.6

CaHJbIK, KepceTKiwTi 6ospkay yuriH 6i3 Toyesai
aiinbiMasibl AVDO, xeHe TayeJCi3 KecTelle KepCETIreH

alHBIMaIblIap OCbI MapKep/iH CaHABIK MOHIH 60JKafbl
>K9He GOpMyJIachl OChLIAH KOPiHiC TalThI:
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AVDO,=44.05-0.83*GCS+0.4*Tnoko3a+

MyH/a 44,046 - TYpaKThl;

- 0,831 - GCS perpeccust kK0apduLHeHTi;

- 0,400 - Tr0KO03a perpeccusiCbIHbIH K03 G GUITHEHTI;
- 0,006 - JIAT perpeccust koa$dULHEHTI;

- 0,042 - NSE perpeccus koadduimueHTi;

ToyeJAIIK
MO/IeJIiHIH, canachkl KOPCEeTIJTeH.

0.01*/1/]I'+0.04*NSE+0.23* pH+0.06*OAK

- 0,229 - pH perpeccus ko3 purneHTi;
-0,064 - opTaapTepuasnzibl KbICbIM PEIPECCUACHIHbIH,

k03¢ PUIMEHTIH KOPCETTI.

TeMmeHJile 6GaKblIAaHATBIH MOHJEP/iH 6oJnKaMFa
rpaduri koHe 1-cypeTTe MaHBI3/BLIBIK,

R-kBazpar

15,1%

R-kBasipar Ty3eTiiren

13,1%

CTaHJapTThIK KaTe Y

8,71

F-craTucruka

6,27

Epkinjik papexesnepiHin
CaHbl

212

P neHreiii

<0,0001

a - 6aKbLIaGHaMbIH MAHOepdiH 6oaxcamra mayeadinik epaguei; a - modeas canacwl

AVDO,

y=0,1507x +42.371

F=10.1507

BIH MAHJCP

X Tl

DOTHAMATE M2HI ep

Cypem 1 - AVDO, candbik maHiH 60.104cay Modeab canacol

Opi Kapa#t 6i3 AVDO,>52 ywin Kansau-Me#ep
OOoUBIHIIA eMip cypy KabijJeTTi/liri KUCbIKTAPbIH CaJIJBIK,
(2-cypet). AVDO,>52% kepceTkimi 6ap TonTa Hauap
HOTIKeHIH 6acTaly KafF[alJapblHbIH KyMYJIATUBTIK
KepiHici GaKpLIayAblH aJifallKbl KYHZeEpi ekire Tapasa

p—— ——

s

Gactagel. Log Rank (Mantel Cox) <0,0001 (x*=83.993);
Breslow (Generalized Wilcoxon) <0,0001 (x*=74.499);
Tarone-Ware<0,0001  (x?=79.419) KpuTepuitnepi
OOMBIHIIA KOJI JKETKi3i/ireH MaHBI3AbLIbIK JeHrehiH
KOpCeTTi.

AVDO2.

bk b

—————t

200 600

8031 1000 1200

duration_day

Cypem 2 - AVDO, ywin Kannaan-Metiep

Mu bl OTTeTIH KEeTKi3y/TYThIHY apa
KaTbIHaCbIHbIH TeMeHJeyi asceinga AVDO, Tikenel Tepic
GaitsaHbIcThl KepceTTi. ['M-eH ayblpaThIH HayKacTapza
AVDO, aypybIHbIH 3-1i KyHiHe 2,44%-Fa (95% CH: 49,42-
52,23); UU nen-2,07%-ra (95% CH: 44,19-49,16) ecrTi.
JlaMbIFaH THUIIOKCEMHUsI OTTETiHIH TackIMa/lJaHybIHBIH,
TeMeH/leyiHe KoHe OHbIMEH Gal/IaHBICTBI TMIOKCHSIJIBIK,
BAa30KOHCTPUKIUSHBIH, TUNOKCUSIHBIH, MH/IbIH
eKiHIIJIiK 3aKpIMJIaHy (aKTopJiapbl peTiH/e TexesyiHe
okeseni. BMJX-meH ayblpaThlH HayKacTap TOOBIHAA
MyHJIall e3repicTep GOJIFaH KOK, 6acTamnKbl MOHAEPAiH
KOpCeTKIIITepi TeMeHJeMe/l, KepiciHIle >XOoFapblIajbl.

6olibiHWa eMip cypy Kabiiemmiaiei KucblKmapbl

Bysl manueHTTepAiH ayblp XaJlZle >KYpeTiHAIriMeH XoHe
aypyxaHaFa JKaTKbI3yZbIH  aJIfalllKbl caFaTTapbIHJAA
OKIIeH] »KacaH/bl JKeJIZIeTy THIIepBeHTUIALUA PeXXUMiHJe
GacTasiazpbl.

KoppensauusanblK, —TanjayMeH JKyprisiiren ras
aJMacy KepceTKilITepi MeH HEBPOJIOTHUSJIBIK CTaTyC
kyHiniH GCS apacblHJarbl e3apa GalJIaHBICTBI AHBIKTAY
VIIiH NalUeHTTep/iH 6apJblK TomTapbl yiliH GCS >xoHe
rS02 (r=0,45, p<0,0001) >xane GCS xane AVDO, (r=-0,45,
p<0,0001) apacbiHAAaFbl Tepic GaWJaHBIC aHBIKTAJIIbIL.
Ocoiran ykcac esrepicrep rSO, (42,72 (95%CH: 41,18-
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44,26), p<0,0001) xane AVDO, (54,75 (95%CH: 53,24-
56,26), p<0,0001) aypyblHbIH HaTHXeci 6GoHbIHIIA Ja
6arKaJbl.

ROC-tangaynel  3epTTey  GOHBbIHIIA  aypyAbl
6oJKay KpUTepUiepi peTiHfe Liepe6pasbAbl ra3 aaMacy
KepCceTKilTepiHiH TuiMainirin  6aranay rSO, keHe
AVDO, ROC kuceirbiabiH actbiiga (0,91) »xene (0,88)
Kecy HykTesnepimeHn (<45-48, p<0,0001) xone (>54-52,
p<0.0001) eH yakeH ayzaHAbl kepceTTi. Ce3iMTa/lAbIK
93,9 xoHe 95,12%, apHaMasnbLIbIFbl THiciHIIE 86,05 xoHe

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

nepebpasnbabl MeTab0JM3MHIH HallapsayblHbIH, HOTHXKeCI
ekeHi aHbIK. TeMeH ce3iMTaNABIKTBIH Tafbl 6ip MyMKiH
TycingipMeci:  Lepe6paibJbl  OKCUMETPUS  MH/IbIH
KOPTUKaJbJbl GesiMAepiHiH KeprijgikTi 1epeGpanbabl
OKCHUTeHaLUsChIH KepceTezi J)KoHe GaraHaJIbI
KYPbIJIbIMApAbIH, OKCHUTeHaLUACHIHbIH, CUNATbIH
KepceTnenai.

bBi3 asfaH HoTHXejep KOHe TUIOKCHUAHBIH,
ocbl  Go/nKaMZAphIH  3epTTey  JKeJlesJ  TaMbIPJbl
)KOHE  JKapaKaTThIK, 3aKbIMJlaHy/IapAaFbl  JKeJlell
Ke3eHJeri MU/JbIH TUIIOKCUAJBIK, 3aKbIM/IaHYbIHbIH,
[aTOreHeTUKA/BbIK IpoLecTepl TypaJbl TYCIHIKTepAi
KeHeWTyre MYMKiHJik Gepesi, 6y Gesrini 6ip FblIBIMU
KYH/IbUUIBIKKA HMe JX9He OHBI IiepeGpasb/bl 3aKbIMAAHY
Gesrizepi peTiH e nanianmaHyFa 60J1abl.

bisziH JepekTepiMis KemnTereH 3epTTeylliJiepAiH,
conblH iminge (Takeuchi T, Kasahara E et. al.) nikipsiepimen
CoMKec KeJleZli, 0/1ap HayKacTap YILUiH TMIIOKCHUSA arpecCUBTI
>KOHE 3aKbIMJAUTBHIH GaKTOp 60/bIN Tabblaaabl [16], Oy
bYHKLIMOHAN/BIK 6Y3bLIy/IapFa )K9He MU JKacyllalapblHbIH
3aKbIMJlasyblHA 9Kesiefi. bosamakra OyJ1 KaFjail MUJbIH,
eKIHIIIIK UIIeMUSJIBIK —3aKbIMJAHYbIMEH KypJeJieHe
Tycyli MyMKiH. KaHJaFbl OTTeriHiH apTepUOBEHO3/bIK
albIpMallbLIbIFbIH MU/IbIH, OTTET] TachbIMasJay »KaFAalblH
CUIIATTANTBbIH KOpCeTKill peTiHAe 3epTTey apKblIbl
AVD02>52% cTaTUCTUKa/IbIK MaHbI3Jbl IIEKTi JeHreu
HeMece Kecy HYKTeci Tipi Ka/nfaH >ko9He KaWTbIC GOJIFaH
HayKacTap TOObIHA peCMU TYpAe 66JIiHy YILIiH aHbIKTaIAbL.

bip esnmemai tangaysa AVDOZ>52% CTAaTUCTUKAJIBIK
MaHpI3/lbl Gal/IaHbICBIH KOPCETKEH MHU/bIH eKiHITiK
3aKbIM/JIaHYbIHbIH, adHbIMasibLIapel: JI/II2206 MMosb/1,
0AK<116 wMM.c6 O6oilblHLIA, MIIOKO3a27,5 MMoJb/n
J)KOHE HAyKACTblH [HEBMOHHS /[AUArHo3blHA KOCBLIYHI.

KopbITBIHABI

Bi3 xyprisreH ken esieMJi Tajajay KepceTKeH/ieH,
AVDO,, ecyi Hallap HaTHXKeE KayIliH eKi ece apTThIp/ibl )KoHe
AVDO, HaTwxesepAi ceHiMZi >koHe Tayescis Gosnkayra
MYMKIiH/iK 6epesi.

Myazenep KaKTbIFbICBI: ABTOpJiap MyAzesep
KaKTBIFBICHI XKOK, ZIell MaJliMleMeH .

KapxbLianabipy. Kapbeliauablpy 601Mafbl.

ABTOpaapabiH, yiaectrepi. KoHuentyanusanus

9e6HeT

86,82% Kypaabl. Ce3iMTasblK IeH apHaMaJblIbIKThIH
J)KOFapbl MaHJepiHiH kepceTkimTepi 80-men 100%-ra
JleliiH aybITKU/IbI IeTeH KaJ/lbl KAaObLIJaHFaH TYCiHiKTepAi
ecKepe OTBIPBIN, >KaJ/llbl TeKCepiireH MNalUueHTTepAIH
6apJiblK ipikTeMeciHzie aTan eTyre 6osafibl. bakblIay blH,
1-3 kyHiHZe FaHa lepeOpaibAbl OKCHUMETPHUSl >KOFaphl
apHaMaJbLIBIK KoHE TeMeH ce3iMTasblKKa He 6OoJIfbl
67,42% (x2 - 73,2528). TeMeH ce3iMTaNAbIKTbIH MYMKiH
TyciHzipMeci - Oy/a1 Ke3eHJepJe eH ayblp HayKacTapja
KOJIaWChI3 HATMKeE Maiia 60J1ybl MyMKiH.

backa aiHbIMaJblIapMeH cajbicThipFaHza AVDO, MeH
MHEBMOHMSA [JIMAarHo3blHbIH (HayKacTa mnaiza OGoJsiFaH
»KaFfaiia)  apacblHJAFbl  CTAaTHCTHUKA/bIK — MaHBI3/bI
Tikesel 6aisanbic aHbiKTangs:: OII 2,8 (95% CH:1,53-
5,11), p=0,0008 xypagpl; KaHHblH JIAI' 206 MMosb/a -
Ol 2,6 (95% CH:1,41-4,75), p=0,0019; OAK TemeHzereH
ke3ze<116 MMm.c6 6oubiHma - OLI 1,4 (95% CH:0,75-
2,66), p=0,2820. I[lHeBMoHUs mnauueHTTepAiH 42,92%-
BIH/Ia OPBIH aJI/ibl Xk9He 1 KYHHeH 6acTal TepeH, CaHaHbIH,
JlelIpecCUsiICbIMEH, OPTaJbIK TBIHBIC aJly, MXYTY KoHe
reMo/IMHaMHUKaJIbIK, ©3repicTepMeH 6GalJaHBICTBI GOJIABI.
[THeBMOHMAHBIH NaiAa 60/1ybIHbIH KOCbIMILA GaKTOPJIaphl
NalMeHTTepAIH »Kefesl ILepebpasjbl Oy3blIbICTAp MeH
OKIIeHi ’KacaH/bl XKeJIZeTy 601l

Mogenb/iiH eH XaKchl 60/nKkaM/bl MoHi 83,26% kecy
HykTeci 601716, AUROC KUCBIFBIHBIH, ayaaHbl - 0,753; Se -
71,03%; Sp - 70,64%; NPV - 71,30%; PPV - 70,37%. AVDO,
CaH/BIK KOPCeTKILIiH 60/Kay YIIiH Toyesici3 alHbIMaJIblIap
a"bikTanabl (JIAL, GCS, NSE, pH »xone OAK) skoHe aJibIHFaH
Moze bliH canackl: R2 =15,1%; R2 (ty3etinren.) = 13,1%;
p<0,0001. 3epTTey HaTHXKeJiepi KepCeTKeHJeH, opTalla
AVDO,>52% maHi KesiHZe HayKacTapJaFbl aypyAbiH, 1-mi
Toysiringe KoJsaicbi3 HaTwke Kaymi (OP) - 2,42-re (95%
CH:1,77-3,31), p<0,0001-re apranabl. OTTeriHiH, XKeTKi3inyi
MEeH TYTBIHBUIYbIHbIH HHAEKCI (AVDO,) TIMIOKCHAHBIH
JKaFJalblH  efdyip KepceTTi, Oy ayblp KargalJarsel
HayKacTapZa MUJbIH eKiHIIIiK 3aKbIMJaHYbIHbIH aJ/J{bIH
aJlyFa MYMKIHZIK 6epzi.

Bi3 asraH masnimMeTrTep R.S Pereira, M.R Ramalho
J)K9He 6ipJiecKeH aBTOpJAP/AbIH 3epTTey HOTHXKeJsepiHe
corikec kesefi [12], 6y/1 MUABIH KeZesl 3aKbIMJaHYbIHbIH,
epTe Ke3eHiH/Je KaH aWHa/JbIMbIHBIH THIIOJUHAMHKAJIbIK
TYpPiHiH  JaMyblHa, ©KIeJeri ACKbIHYbIHa JK9He
MHUKPOLUPKYISALUSTHBIH, 6y3blIybIHA 6alIaHbICThI
OTTETiHiH eTKi3inyiHiH TeMeHAeyi 6aiiKaaagbl.

- K.H.; AB; UL.b,; apicteme - A.b.; M.H.; M.X,; Tekcepy -
’K.H.; AB,; ILB.; dopmanbasl Tangay - PH.; K.P; IL.B.; )ka3y
(Tymuycka xo6ackl) - A.B,; M.H,; M.X;; AM.; xasy (xapay
)oHe eHZey) - B.M. PH.; K.P; IILB.. Bapsblk aBTOpsap
KOJDKa36aHbIH, COHFbl HYCKACbIH OKBIII, KeJIiCill, aBTOPJIBIK,
KYKBIKTBI 6epy dopMacbiHa KOJI KOH/bI.
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Pe3wome

Aannoe uccaedosanus 045 uzyveHue apmepuoeeHosHoll pasHuybl 6 okcuzenayuu kposu (AVDO,) u nokasameseli ucxodoe yepenHo-
M032080ll Mpasmbl KAK NPOZHOCMUYECKO20 3HA4eHUs 3a604e8aHUsl Y NAYUEHMO8 C OCMPbIMU COCYOUCMbIMU U MpA8MAMuU4ecKuMu
nospesicoeHusMu.

Leav uccaedoganus: uzyvums npozHOCMUMECKYI0 PO/ ApMepuoeeHO3HOl pasHuybl okcuzeHayuu kposu (AVDO,) y 60bHbIX ¢
ocmpuIMU cOCyOUCMbIMU U MPABMAMUYECKUMU NOBPEHCOeHUSMU.

Memodbl. 9mo - npochekmugHoe kK02opmHoe uccaedogarue ¢ ysacmuem 129 nayuenmos. B cpoku Habawodenus dobasasiaucy I'KC,
JIAL aawko3a, cpedHee apmepuanbHoe das/eHue, 803pacm u nHeemoHuveckue ocaoxcHeHus,, HCE, 2azoswlil cocmas apmepuaabHoli Kposu:
60/16HbIX 8 OMOeseHUU UHMEHCUBHO mepanuu Ucc1e008aau npu nocmynaeHuy, Ha 3, 5 u 7-e cymku.

Pesynomamot. Haubosiee 6axcHbIM hakmopom pucka Hebaazonpusmuozo ucxoda uau AVDO, seasemcs mapkep ¢ Nopo208oti moykoil
>52%. CmamucmuecKku 3HaYuMble NpMble c653U 6blaU 06HapydceHbl mexcdy 3asucumbimu AVDO,>52% c He3a8UCUMbIMU NEPEMEHHbBIMU.
Pesynbmamu! aHaNU3a NOKA3bISAIOM HAAUYUE CMAMUCMuYecKku Hayumoti npamoll cesasu mesicdy AVDO,u duazHosom nHesMoHUU (6 cayyae
nayueHma) no cpagHeHuo ¢ dpy2umu nepemeHHvIMU: omHoweHue warcos (OL) 2,8 (95% JH: 1,53-5,11), p=0,0008; JIAI" 8 kposu 206 Mm0oAb/1
- omHoweHue waHcos (OL) 2,6 (95% [I1: 1,41-4,75), p=0,0019; COAC<116 - omHoweHue waHcos (OL) 1,4 (95% JH: 10,75-2,66), p=0,2820.
Ilcesdo R2 cocmasasiem 218,7%, logLikelihood-42,56 sieasiemcsa mepoil HadescHocmu nosyveHHol modeau. Hauayvwas npoeHocmuyeckas
yeHHocmb Modeau cocmasasiem 83,26%, AuROC-0,753; Ce-71,03%; Cn-70,64%; UIIC-71,30%,; Toukoli omceuenuss cmaaa PV-70,37%. [las
npo2HO3UPO8aHUsl KoauvecmeeHHol oyeHku AVDO, Mbl UCN01b306a4U MHOXMCECMEEHHDIU Pe2peccUoHHbI aHAU3 ¢ 3a8UCUMOU nepeMeHHOT
AVDOZ u HezasucumbvimMu hepemeHHbiMmu LDH, GCS, nakmamom, NSE, 2atoko3otl, pH u OAC, a kauecmseHHble Xapakmepucmuku moodeau 6sulau
caedyroujumu: R2 = 15,1%, R2 (ckoppekmuposarHblil) = 13,1%; p <0,0001. Imy modesb MOHCHO UCNO016308aMb 0151 NPO2HO3UPOBAHUS UCX00A
JleveHus nayueHmos ¢ ocmpoltl yepebpasabHoll namoiozuell.

Karouesvle c106a: uHCyabm, YepenHo-M03206a:1 Mpasma, ApmepuoeeHo3Has pasHuya okcuzeHayuu kposu (AVDO,), duazHocmuyeckue
U npozHocmuyeckue kpumepuu.
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Abstract

This study aimed to investigate the arteriovenous difference in blood oxygenation (AVDO,) 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 (AVDO,) 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 AVDO, was a marker with a threshold >52%. Statistically significant
direct relationships were found between dependent AVDO,>52% with independent variables. The results of the analysis show a statistically
significant direct association between AVDO, 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 AVDO,, 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 (AVDO,), diagnostic and prognostic criteria.
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OnucaHue KAUHUYeCcKoz20 cay4yas

HecoBepiueHHbIl ocTeoreHes Tun XV: KlimHn4Yeckui ciay4au
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Pe3ome

B cmamve npedcmasseH kaunuveckull cayvall pedkoll ¢popmwvl HecosepuieHHo20 ocmeozeHe3a (mun XV), evligneHH020 y
HogopocdeHHOU degouku. OnucaHvl K/0Yesble KAUHUYECKUEe NPOosie/IeHUs], 2eHemu4ecKue achekmbl 3a60/1e8aHusl U N00X00bl K QUazZHOCMUKe.
IlpusedeHvl pe3ysbmamoel  1A60PAMOPHLIX U UHCMPYMEHMAAbHbIX — UCCAedosanull, nodmeepxcoaowue duazHo3. Paccmompenbi
mepanesmuyeckue cmpamezuu, 8K/a04asi 6UcHochoHamHy) mepanur U nepcnekmuebl NPUMEHeHUsl map2emHuix npenapamos. Paboma
noduepkusaem GaxcHOCMb paHHel AUAZHOCMUKU U MeXCOUCYUNAUHAPHO20 Nodxoda 051 ONMUMU3AyuU JeyeHusi NayueHmos ¢ OaHHbIM
3a60./1€8aHUEM.

Knaiouegvle  csnoea: HecosepweHHblll ocmeozeHe3 XV muna, pedkue ceHemuueckue 3ab6osesanusi, mymayus eema WNTI,
6ucgocgoHamuas mepanus, mapeemHasi mepanusi, JUA2ZHOCMUKA pedKux 60/1e3Hell, namo102ust KOCMHOU MKAHU, 0Cmeoz2eHe3 Heco8epuleHHbIU.
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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 [1]. B 2023 roxy B
KasaxctaHe 3apeructpupoBaHo 70,6 ciiyyaeB BpOKAEHHbIX
aHoMasui, fedopManui U XPOMOCOMHBIX HapylleHUH Ha
1000 myazieHLeB IEPBOrO roJia »KU3HHU, YTO IKBUBAJIEHTHO
26 279 cnydaam [2]. HecoBeplieHHBIH 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 KOCTe#, THIepMOGUJIBHOCTb CYCTaBOB H
rony6ble cknepbl. B 1833 rogy Moramm JloGmrTeiin
OTIpeJiesInJI Hac/leICTBEHHYIO IPUPO/Y 60JIe3HH, a TEPMUH
«OcTeoreHe3 HeCOBepIIEHHBbIH» ObLIT BIEpBble BBEJEH
B 1849 ropy rosutanackuMm mpodeccopoM Busiemom
Bposaukom. B 1979 ropy Cuanenc, CeHH u /JlaHkC
npeAIoXKUIN Kaaccupurkanuio HO, craBuryio ocHOBOH A1
COBpPEMEHHOH JUAarHOCTUKHU U UCC/eloBaHuH [3].

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

KimHun4eckuii cayyan

[IpencTaBieH kJaWHUYecKUH cay4yad [lanueHTta A.
¢ HA tuna XV Ha ocHOBe aM0ysIaTOPHOTO HAGJIIOEHUS U
JIAHHBIX U3 MCTOPUM 0OJIE3HM NalMeHTa, MOJyYHUBLIETO
KOHCyJIbTallUM M 06C/leJjoBaHME B MOJUKJIMHHUKE, a
TaKXXe CTalMoOHapHOro HabuwgeHus B 2024 rogy.
JluarHocTudyeckue M TepaneBTHYECKHE MePONpPUATHUSA
NPOBOJUJUCb B  COOTBETCTBUM €  KJIMHUYECKUM
npotokosoM "HesaBepmieHHbI ocTeoreHe3 (Q78.0)",
oo6peHHbIM O6beUHEHHONH KOMHCCHEH IO KayecTBY
MeAMLMHCKUX ycIyr MHHHMCTEpPCTBA 3/paBOOXpaHEeHUs
Pecniy6sinku Kasaxcran ot 30 urosig 2021 roga ([Ipotokon
Ne145), paspaboTaHHBIMU [AJis1 BeJleHUs MalHeHTOB C
HEeCOBEepIIEeHHbIM ocTeoreHesoM. JleyeHue NPOBOJUJIOCH
aMOyJaTOPHO, M HAa MOMEHT TOATOTOBKH JaHHOH
paboThl MALUEHTY He OblLJIM BbIIOJHEHbI XUPypruiecKue
BMellaTe/JbCTBA U HHPY3UH 6M0PpochHOHATOB.

Uctopuss GosieaHn u aMOyJaTOpHbIE KapThbl
nanyeHTa HCIOJb30BaJNCh B KauyeCTBE HCTOYHHUKOB
JUIA  aHaJu3a JMHAaMUKU 3a6ojieBaHudA.  [losyyeHo

MHPOPMUPOBAHHOE COIJIaCHe poJuTesled NalMeHTa Ha
UCIO0JIb30BaHME JJAaHHBIX /151 HAYYHOU My6/IMKaLKH.

AHamHe3 scusHU, 6epeMeHHocmu U podos. PeGeHOK
oT 4 6epeMeHHOCTH, 3 PO/OB. PempojyKTUBHBINA aHAMHe3
MaTepy BKJIOYaeT 4eThlpe OGepeMeHHOCTH. [lepBas B
2017 romy 3aBepuIM/Jach MeJULIMHCKHM aboOpTOM Ha
cpoke 3-4 Hezenb, 6e3 ocaokHeHUU. Btopas B 2018
rofly — CpOuHble pojbl, pe6eHOK ¢ BecoM 3636 I, Ge3
ocobenHocTei. TpeTbss B 2021 rofy — cpoyHble pOJBI,
pebeHok BecoM 4160 T, TeueHHE OCJOXKHSJIOCH aHeMHel
I crenenu wu FeCTallMOHHBIM CaxXapHbIM ﬂHaGeTOM,
KOpPpPEeKTHPOBaHHbIM JieTold. YeTBepTas GepeMeHHOCTb
B 2023 roay compoBoXxJajach aHeMHel | cTemeHy,
KOJIbIIUTOM, HecaXapHbIM JuabeToM Il cTeneHu U pesyc-
oTpUllaTeJbHbIM (aKTOPOM KpOBU (TUTP aHTUTeN -

3aZiep’kkoil pocta. OCHOBHbIE THUIBI MYTalMi BKJIIOYAIOT
KaK JIOMUHAHTHble, TaK M pellecCCHBHble (GOPMBbI, MPHU
3TOM peleccCHBHble GOpPMBI MOTYT 3aTparuBaTb TeHBI,
Takue kak SERPINF1, CRTAP u LEPRE1. B HekoTopbix
CIydasiX CIOHTaHHbIE («Je HOBO») MyTallid BO3HHUKAIOT
nmocie 3avyaTusa. HccieloBaHUS TakXKe TNPeZAIOJararoT,
YTO BHelIHWe GAKTOpbl, TaKWe KaK BO3JeHCTBUE
TOKCHHOB, HWH}EKIUU U NOUTAaHWE MaTepH, MOryT
BJUATH HA TMposiBJieHWe 3ab60JieBaHUS B TEPUOJ,
aMOpHoOreHe3a, XOTsI TOUYHble MeXaHHW3MBbI I0KA H3y4YeHbI
HegocraToyHo [3]. Oxosno 90% ciyyaeB 06YCJIOBJIEHBI
JOMHUHAHTHbBIMU MyTauusaMHu B reHax COL1A1 u COL1A2,
OTBEYAIOL[MX 3a CHHTe3 KoJsuiareHa | Ttuma, a 5-10%
CIy4aeB — PeleCCHBHBIMU MYTAl[UsSMH, BIUAIOLMIMMHU Ha
CBOpayMBaHKeE U MUHepar3alnuio KosutareHa [4]. OcHoBo#
natoreHe3a HO sBisieTcs HemoCTaTOK WU JepeKTHBIN
CHHTe3 KOJUIareHa, 4YTO INPUBOJUT K HapyLIEHUIO
bopMHUpPOBaHUA KOCTHOU TKaHH U TOBBIIIEHHOH pe30p6IUKu
Kocrel [5].

Cnenuduryeckre JaHHbIE IO PACIPOCTPAHEHHOCTH
HO oTcyTcTBylOT, 4YTO NOAYEPKHUBAET  BaXKHOCTb
JleTaJIbHOTO MOHMTOPHUHTA peAKUX 3abosieBaHUM [Jis
yJydlleHUsl AUArHOCTUKU U JiedeHUs. B JaHHOHN cTaTbe
NpeJCTaBJeH KJWHUYECKUH Ccay4all [AeBOYKH, KOTOPOU
B CKOPOM BpPE€MEHU MCHOJIHUTCS I'oJl, C peAKUM Tunom XV
HeCOBEpIIeHHOI'0 OCTeoreHesa.

Lenb  coobuieHUsi:  O6CYAUTb  KJIMHHUYECKOE
HabuawaeHue ciaydags HO XV Tuma ¢ akineHToM Ha
reHeTUYeCKHe aCleKThl U TepaneBTUYECKUE CTPATET M.

1:32). Bo BTOpoi mNOJIOBUHE BO3HUK TIeCTAlMOHHBIN
caxapHbIH AnabeT, CKOppeKTHPOBAHHbBIN JueToH. BpesHble
MPUBBIYKH, HACJIe[ICTBEHHbIe 3a00/1eBaHUA U XPOHUUYECKH e
NaTOJIOTMM NalMeHTKa oTpuuaeT. Ha mnporsxeHuun
recTalluy NPOBOAUIUCH Y 3U-CKPUHUHTH:

eniepBbIi Y3U ckpuHuHr (12 Hezesnb): maToNOrui
He BbISIBJIEHO;

eBTOpOoi Y3U ckpunuHr (19 Hejenn): miaox B
r0JIOBHOM Ipe/iJIeXkaHWH, TAaTOJIOTMY He 06HapY>KeHbI;

etpetuil Y3U ckpunuHr (31 Hefesis): ToJIOBHOE
npejjexaHue, 6e3 OTKJIOHEHUH;

*Y3U c ponsepoMeTpueil Ha 38-i1 Hezese: pesyc-
KOHQJIMKT He NPUBEJI K FeMOJUTUYECKOH GOJIE3HU 10/,
0JIHAKO OTMeYEeHO Ta30BOe Mpe/JieXKaHUe.

HeonamasbHbiti nepuod. Poibl 6bLTH MHYLIUPOBAHbI
B 38 Hegenb 3 gHA. [leBouka poguiack ¢ BecoMm 4150 T,
poctoM 57 cM u oneHkod mo mkase Amnrap 9/10. U3-3a
TA30BOr0 INpeJJIeXXaHUs Obll NPUMEHEeH aKyLIepCKUH
npueM (HOBOPOT 3a PYy4yKy), YTO NPHUBEJNO K pOJOBOH
TpaBMe — IIepesIoMy NpaBoOi KJUYHMIBL M3-3a TsxecTH
COCTOSIHMSL HOBODPOXKJEHHYIO IlepeBeJM B OTAeJeHHe
aTOJIOTMHY HOBOPOXK/I€HHBIX /151 HAGJ/II0JeHUS.

PaHHuli HeoHamasbHbIl  nepuod U  nhepsvie
cumnmombl. Ha BTOpOW [IeHb JKU3HH HOBOPOX/EHHYIO, B
CBSI3W C NEpeJioOMOM, MepeBeJid B OT/eJIeHHe MaTOJIOTHU
HOBOPOX/IEHHBIX TOTO e [laBiofapcKoro 06JIaCTHOrO
neprUHaTaIbHOTO [EHTpPa /Jisl JaJbHEeHIIero HabJIoAeH .
[Ipu mocTynjeHNH B OTZAENeHUH COCTOSIHE pebeHKa ObII0
cpeJlHEeH TSKeCTH, OTMeYya/lMCb NPU3HAaKH MbIIIEYHON
JIMCTOHUHU, IEPUOPA/IbHBIN [[HAHO3, TPEMOP KOHEYHOCTeH
Y IUCTOHHUS MBILIIL
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Jisg  yTOYHEHUs]  COCTOSIHUA  L[eHTPasJbHOM
HepBHOM cUCTeMbl 6GblIa NMpoBeJieHa HeHpocoHorpadus,
KOTOpasi  BbISIBUJIA  IIOBbILIEHHWE  3XOTeHHOCTH B
NepUBEHTPUKYISAPHOHN 06J1aCTH.

Ha 22-i1 peHb KU3HU pOAUTENU OOGPATHUINUCH B
TPaBMaTOJIOTUYECKUM NMYHKT C »KaJo6aMHU Ha OTCYTCTBHUe
JBWKEHUN B MpaBod pyke pebeHka. PeHTreHorpadus
MoKasajla IepejioM CpeJHeH TpeTH MpaBoOd IJeyeBOH
koctu (PucyHoxk 1). B cBsiI3u C BBISIBJEHHBIMU
NaTOJIOTUAMHU JleBOYKa 3KCTPEHHO TOCIHUTaJM3UpOBaHa
B TpaBMaToOJIOTUYECKOe OT/eJleHHe, T[Jile IpoBeJeHa
3aKpbITas PeNo3ULUsA KOCTHBIX OTJIOMKOB C HaJlOXKeHHeM
TUIICOBOM JIOHTEThI.

OgHAaKo C TeyeHHEM BpPEMEHHM B CTalMOHape
Havya/Il TPOSIBJSATHCS HOBble MepesioMbl U JedopMariuy,
YTO HACTOPOXXWJIO Bpayed. PeHTreHorpamma IMokasasa
3aKpbITBI  MepesioM JIeBOM  MJle4eBOM KOCTH U
cpacrawolyecsi nepejoMbl o6eux kiwouul (PucyHok 2).
Yepe3 fBa [HsA GbLI JUAaTHOCTUPOBAH IEPeJIOM CpeJHel
TpeTH NpaBoi GeJpeHHOH KOCTH co cMeleHHeM (PucyHOK
3).

Ha ¢oHe MHOrouMcC/IeHHBIX IepeJIOMOB Hayasau
BBIAABJATBCA W Jpyrue  XapakTepHble  IPU3HAKU:
TUINOTOHUYHBIE, CJIA00Pa3BUThIE MBIIIILI, 3HAYUTENbHOE
yMeHblLIeHHe UX 06'beMa, CJ1a60CTh U FHIEP3TACTUYHOCTD
CBSI30YHOTrO ammapara cycTaBoB. ['0ly6oBaThIil OTTEHOK
CKJIep, BbIpaXKeHHble JedopMaluy JJUHHBIX TPy6YaTbIX

KoCTeH KOHeYHOCTeM M BajbrycHas gedopManus CTOI
TaKXXe YCUJWJIM TOA03peHUst. ACHUMMeTpHUsl yepena cC
NpU3HaKaMM Iarvonedalvy AOMOIHANA KIMHHUYECKYI0
KapTHHY.

0O6sekmueHble daHHble npu ocmompe:

e KokHble IMMOKPOBBLI: (IJI/ISI/IOIIOI‘I/I‘-IECKaH OKpacka,
CKJIephbI FOJ'Iy6OBaTOl"O OTTEHKa.

» KocTHo-cycTaBHast cucTeMa: BbIpa)KeHHbIe
nebopMaluy JJIMHHBIX TPyGUYaThIX KOCTeH, BasbrycHas
nebopManusi  CTON,  acCUMMeTPUYHBIA  dYepenm ¢
naruonedanuei.

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

e /bIxaTe/JIbHAsA CUCTeMa: Be3UKYJ/IADHOe JibIxaHue,
XPUIOB HET.

e /IBUraTEbHBIE YHKIMH: BbIpaXKeHHas!
MblIllleYyHass AUCTOHMS, cJabas omopa Ha KOHEYHOCTH,
roJI0Ba He y/lep>KUBAETCsl.

C y4yeToM KJIMHUYECKOHN KapTUHbI, MHOXXECTBEHHbIX
nepejioMOB M XapaKTEPHBbIX CHUCTEMHBIX HpOﬂBJ’IeHI/Iﬁ
Bpa4X HavdaJid 10403PpeBaThb HaC/IeJICTBEHHOE 3ab60JieBaHUE
KOCTHOM TKaHH, YTO IIOCJIY?KHJIO OCHOBaHUEM [Jid 6oJiee
I‘J1y6OKOFO O6C]'Ie,£LOBaHPlﬂ C LeJibl0 [NOATBEPXKAEHHUA
AHWAarHo3a HeCOBEepILUIeHHOr'o ocTeoreHesa.

PucyHok 3 - PenmeeHoz2pamma HUMCHUX KOHeYHoCmell

uccsedo8aHusl.
BBIIIOJIHEHBI

Jluaznocmuueckue
BepuUPUKAIlMK JHarHo3a
COTVIaCHO MPOTOKOJIY:

Jns

o6cieJoBaHUs

Ko;—lcyﬂbmauuu cheyuasiaucmos. KOHCYJ]bTaL[I/IH
reHeTuka: bbl1 BbICTaBJIeH IlpeﬁlBapl/lTeJIbelﬁ JAHWarHo3
«Hecosepmem—lblﬁ OCTeoreHes» C HeO6XO,£[I/IMOCTbI-O
reHeTUYeCcKOH naHeau AJId YTOYHEHHA TUIa.

KoHcynbmayusi 2acmposHmepo/io2a: BBICTABJIEH
JUarHo3 «AJIMMEeHTapHbIN alyleprudeckKuii SHTEPOKOJIUT»,
BbIsIBJIEHA HENIEPEHOCHMOCTb OeJiKa KOPOBbErO MOJIOKA.

KOHchlbmal,{llﬂ Hegposiozca: BbIABJIEHA ,aed)opmaum{
dgeperna C CKOLIEeHHOCTbKO B 3aTbIJIOYHOU O6J'[aCTI/I,
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OKpPYKHOCTb TroJioBbl 40 cM, 6osbinoi poAaHUYoK 1,5%1,5
cM. OTMeYaeTcss HENMOCTOSHHOE CXOZsIeecss KOCOIJIa3ue,
HUCTarMa HeT. MpblllleyHbId TOHYC [JUCTOHHUYEH, C
TEeHJeHIIMed K CHIKEHHI0, OCOOEHHO B  HHWXKHMX
KOHEeYHOCTSX. OrpaHUyYeHHbIe JBIXKEeHHU s B Ta306eApEeHHbBIX
CycTaBax OOYC/JIOBJIEHbl YacThIMU IepesioMaMH. Takxke
HabJII/IaeTCs IEPUOINUECKOe TIOTIEPXHUBAHUE MIPU IIPUEMe
JKUJIKOU MHUIIH.

IHJoKpuHo102UHeCKoe obcsaedosaHue:
MOATBEPK/AeHbl AePUIUT NapaTropMOHa U MOBBIILIEHHbIN
YPOBeHbB les104HON PpocdaTasbl, YTO TaKKe NOALEPKUBAIO
M0/103peHUs Ha HacJeICTBEHHOE 3a60/1eBaHUE KOCTEH.



Traumatology and Orthopaedics of Kazakhstan, Volume 76. Number 2 (2025)

JlabopamopHo-uHcmpyMeHma/ibHvle UcCCAedo8aHusl. COCTOSIHUS pebGeHKa ObLJIM BBINOJHEHbI CJAeJYHOIUe
Jlns moATBepKAEHUSl AUArHo3a U ONpesie/IeHUs] TSHKeCTH — uccienoBaHus (Taosaunpsl 1,2):
Tabauya 1 - Peaysbmambl 1a60pamopHbIX UCCA€008aHULL
[TapameTp Pesynbrar Hopma KomMeHTapuii
I'emorsno6uH (r/n) 104 130-160 (my»x.) 120-150 (>xeH.) Hurxe HOpMBI
JlelikouuTsl (x1079 /1) 15,5 4,0-10,0 [MoBbILIEHBI
CO3 (MM/u4) 24 0-20 [ToBbILIEHBI
Docdop (MMob/ ) 2,14 0,87-1,45 [ToBbIIEHBI
llenouynas ¢pocdaraza (ME/n) 466 40-150 [ToBbILIEHBI
061ui KanbLui (MMoJIb/ 1) 2,48 2,2-2,7 B Hopme
HoHu3upoBaHHbIN KanbluH (MMOJIb /1) 1,41 1,1-1,35 B Hopme
Burtamuu D (Hr/mi) 78,33 30-100 B Hopme
MaparropmoH (nr/mn) 9,12 15-65 Huxe HopMbI (fedunuT)

lenemuyeckull aHa/nu3 BBIABUJI MyTalUI0 B
reHe WNT1, koTopasi MOATBEPKAAET HeCOBEpPILIEHHbIN
ocreoreHes XV Tumna.

HHcmpymenmanvhvle  uccaedosarusi.  IXO0-KI:
3akawouenne: PU - 61%. OTkpbITOE OBaJbHOE OKHO
reMoJUHaMMYeCKM He3HauuMoe. KaMmepbl cepjua He

pacuupensl. CUCTOIMYECKas U JUACToIM4YecKast GyHKIUU
JDK ynoBieTBOpUTe/IbHBIE. YCKOpDEHHE KPOBOTOKa Ha
HUCXOJSALEM OT/EeJe A0PTHI.

Y3W nouek. 3aktoyenue: CTpyKTypHOH 1aTOJ0TUU
He BbISBJIEHO.

PeHTrenorpaduss KocTedl Iuleda, IpejIJiedbs,
IJIE4EBOTO CYCTaBa, OPraHOB TPYJHOH KJIETKH, KOCTeH
Taza M Ta300eJpeHHBbIX CyCTaBOB, 6eJpPEeHHOH KOCTH,
KOCTeH TroJIeHH, T0JIEHOCTOIIHOIO CycTaBa 3aKJIloYeHHe:
PeHTreH-npyM3HaKy 3a He3aBeplIeHHBIH OCTeOreHes.
MHOKeCTBEeHHbIEe KOHCOJIMJUPOBAHHbIE NePeIOMbl 06eHX
BEPXHHUX M HWKHHUX KOHeYyHOCTeH ¢ gedopManusamMu
(Pucynku 1-3).

JleyeHue u HabawodeHue.
NpeJBapUTEJbHOTO  JMarHosa peGeHKa  HalpaBUJIU
B kiuHUKY University Medical Center (UMC) pas
JIONOJIHUTEJILHOTO 006C/JeJ0BaHUs W pa3paboTKH IJaHa
neyenus. Bpaun UMC npepuioxuan 6ucdochoHaTHYIO
Tepanuio JJs YKpeIUIeHUs KOCTeH, OJHAKO pOAUTeNU
OTJIOKMJIM  Hayaslo JiedeHHUs, OXHJasd pe3yJbTaToB
reHeTHYEeCKOro aHaIu3a.

[locne ycraHoBJIeHUS

OKOHYaTe/IbHOE KJIMHUYECKOE CEeKBEeHUpPOBaHHE,

naHeJb "3aboJieBaHUSA COeMHUTEJIbHOU  TKaHuU":

Ta6auya 2 - Pe3ysibmambl 1a60pamopHbIX UCCAe008aHULL

O6Hapy>keHa TroMO3UroTHass MyTtauuss B reHe WNTI1:
chr12:48980564T>TG, Ttpanckpunt ENST00000293549,
k JHK - ¢.506dupG, AK 3amena - p.Cys170fs (riy6uHa
npouTeHusi - 63x). [IpU3HaKU MATOr€HHOCTH BapHUaHTA:
NPUBOAUT K CABUTY paMKM CUYUTbIBaHUA. [Jlpyras
nHoopmauus: IlpucyTcTByeT B mNonyasiiuoHHbIX B/l B
reTepo3urotrHoM coctossHuu (GNOMAD V2:0.000094749;
GNOMAD V3:0.000006576). Knaccudukanus CLONVAR:
Pathogenic. 3a6oJsieBaHHUs, acCOLMUPOBAHHbIE C TEHOM:
HecoBeplleHHbIH ocTeoreHnes, tun XV (OMIM: 615220,
AR) 1 ocTeonopos, paHee HayaJlo, IPePACHOJI0KEHHOCTD,
ayTOCOMHO-JOMUHAHTHBIN TUIl (OMIM: 615221).

Ha ,C[aHHbIﬁ MOMEHT A€BOYKa I'OTOBHUTCA K JIEHEHUIO
3a FpaHHLlefI, rae nJylaHupyeTcd BBeJeHue SOHeH,ELpOHOBOﬁ
KHCJIOTBL B 5 MecCALeB OHA TaKXKe [IpoxoAuJia O6C.I'IB,ELOB3HI/IE
B Typ].lI/II/I, rae paccMaTpuBajachb BO3MOXHOCTb
QJIJIOTEHHOH TpaHCIJIaHTAallUKX  KOCTHOro MoO3ra, HO
onepaunusa OblJla OTMEHeHa Mu3-3a HeAOCTaTO‘{HOﬁ MacCChbl
TeJia.

Ha MoMmeHT mocjesHero ocMoTpa JeBodka He
yAepKHUBaEeT roJIOBy U MMeeT BbIpaxKeHHble AiepopManuu
Tpy6uYaTbIX KocTell KoHeyHocTed. Ee Bec cocTaBisieT
8200 r, poct — 67,5 cM, OKpPYXHOCTb TrojioBbl — 36
cM. Yepen JedopMupoBaH, OTMedaeTcsd MO3ULHOHHAA
miarvonedanusa. losy6oBaTble CKJEpbl W MbllIeYHas
JIMCTOHHS JIOTIOJTHAIOT KJIMHUYECKYI0 KapTUHY
HeCOBepLIEHHOTO ocTeoreHe3a. HeJjaBHHe pe3ysibTaThl
J1abopaTOPHBIX UCCIeA0BAHUN MALlUeHTa:

[TapameTp PesynbTrar Hopma KommeHTapuit
docdop (MMoJIb/ ) 2.26 0.81-1.45 Bblilie HOpMBbI
06uui Kanbuui (MMoJIb/ 1) 2.67 2.15-2.55 [loBeILIEHO
Burtamun D (Hr/mi) 103.26 30-150 B HopMme
AJIaT (En/n) 14.88 0.00 - 33.00
ACaT (En/n) 36.89 0.00 - 32.00 MoBblIeHO
Buupy6uH (0611, MKMOJIb/ 1) 1.6 3.4-20.5 [ToHmxeHo
KpeaTuHuH (MMoJIb /1) 23.2 45.0-97.0 [ToHMXEHO
Ha].[I/IeHTKa npoAaoKaeT noJy4aTb BUTAaMHUH opronesa W J3HAOKPHUHOJIOrA, a TaKXKe peryjdpHbie

D3 B pmose 1500 ME B cyTKM M mpenaparTbl KeJjesa.
PexoMeH/iyeTcsl AMHaMUYecKoe HabJIIO/leHUe Y TeuaTpa,

06cyxaeHue

[IpefcTaBeHHBbIN Cly4all 1eMOHCTPUPYET PeAKYI0
roMo3uroTHyro Mytanuio c¢.506dupG B reHe WNTI,
aCCOLMMPOBAHHYI0 C HECOBEPIIEHHBIM OCTEOreHe30M
XV Tuma. Y mNanUMeHTKU C POXK/JEHHUS HaBJI0JaINCh
MHOXXeCTBEHHble  TlepesioMbl, JedopMalud  KOCTeH,

Kypcbl 6uchochoHATHOH Tepamuul [Ajs NTPOGUIAKTHKU
JlabHENIIHX NepeioMOoB.

roJiy6oBaTble CKJIepbl U MblLIIeYHAsA JUCTOHUA. 3a060/1eBaHHE

XapaKTepusyeTcs OBICTPBIM  IPOTPECCHPOBAHUEM U
MHOX€eCTBEHHBIMH OCJIO)KHEHUAMU.

JluarHo3  6bUT  MOATBEPXKAEH  eHEeTHYEeCKUM
aHaJIN30M u noJiep>kaH KJIMHUYeCKUMU u
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PEHTTeHOJIOTUYeCKUMH  JaHHBIMU. JlaHHBIH  ciay4yail
noJYepKUBaeT  BaXXHOCTb  pPAHHEr0  TeHeTHYeCKOro
TeCTUPOBAHHUS U KOMIIJIEKCHOTO MOJAX0/a K JIEYeHUIO IS
npefoTBpallleHUs AalbHeUIIUX epesoMOB U yIy4IleHUs
KauecTBa XKU3HH NMaleHTa.

JaHHbI} KJWHUYECKUH CJay4ald T[03BOJISIET
06CcyAUTb O0COOGEHHOCTH JUArHOCTUKU U JleueHUs
HecoBepllIeHHOro ocTeoreHe3a XV TuHMA, CBSI3aHHble C
myTtauued WNT1, a Takke paccMOTpeTb MepClHeKTUBbI
JaJbHeHIIUX  HUCCAefOBaHUH UM  TepameBTHYeCKHe
nojxo/bl. HecoBepieHHbIN ocTeoreHes XV TuMna sIBAseTCA
KpaliHe pejkoil ¢opMOH MaTOJIOrMU, YTO NMOLYEPKUBAET

YHUKAJIbHOCTb JAAHHOTO cay4asd. L[I/IaFHOB ObLI
YCTaHOBJIEH HA OCHOBAHUHU XaPaAKTEPHbIX KJIUWHHUYECKUX
)54 PEHTreHOJIOTUYeCKUuX NPHU3HAKOB, BKJIrO4Yasd

MHOKECTBEHHbIEe IepeJIOMbl, a TaKXe C UCII0JIb30BaHHWEM
MOJIEKYJIAPHO-TEHETUYECKOI'0 uccjiegoBaHuAa )54
na6opaToprlx AHAJIN30B.

Jl1s onycaHuA U KJaccuQUKaIlMM HECOBEPIIEHHOTO
octeoreHe3a (HO) yacto ucnosb3yercs cucreMa Sillence,
fonosHeHHass M. Ramachandran. 3ta kJiaccudukanus
OCHOBBIBAETCS Ha KJIMHUYECKUX U PEHTreHOJIOIMYeCKHX
JIaHHBIX, @ TaK)Ke YYUTHIBAET T€eHeTHYECKHE 0COGEHHOCTU
nauueHTa [1]. B Hell Bbl/ie/ISIIOT YeTblpe OCHOBHbIX THUIA:

eTun I — Markas ¢opma ¢ XpynkocTbio KOCTeH U
CUHHUMH CKJIEPAMH;

o Tun Il — nepuHaTaIbHO JieTaibHasA GOpPMa;

eTun III —
CKeJsleTa;

nporpeccupympomas  gepopmanus

eTun IV — yMepeHHas TsKeCTb C HOpMaJIbHbIMU
CKJepaMM, HU3KMUM pOCTOM U  HeCOBepIIEeHHbIM
JIeHTUHOTEeHe30M.

JomnonHuTenbHO, B kJaccudukanuu Ramachandran
pas/MyalT NOATUNBI A U B B 3aBUCHMOCTH OT COCTOSIHUA
JleHTUHOTeHe3a. Pexxe BcTpeualoTcss GopMbl, BbI3BaHHbIe
pellecCUBHBIMUA MyTauusMy, TakuMu kak HO Ttuma XV,
BIlepBble oONUcaHHasA KeymmoMm, cBfiz3aHa C MyTaLMUAMU
B reHe WNT1. OTOT TuUI BbIJieJISIeTCS He TOJIbKO CBOeH
peAKOCTbIO, HO U CJI0XHOCTbI JMAarHOCTUKU U3-3a
CX0XKeCTH KJIMHMYeCKUX MPU3HAKOB C APYrMMU GopMaMu
HO. /laHHBI} reH UrpaeT KJII0YEBY0 POJIb B Ipovdepanuy,
AnddepeHUpOBKE W BbDKMBAaHUM OCTE€06JIaCTOB —
KJeTOK, (QOpMHUpYIOLIUX KOCTHYI TKaHb. HapyueHue
¢y WNT1 npuBOAMT K CHMXKEHHOM MHHepaJbHOU
IJIOTHOCTH KOCTEeH, MHOXKeCTBEHHBIM IlepesioMaM, HU3KOMY
pOCTy U CUHUM ckJiepaM. TakuM o6pa3oM, MyTalluu B 3TOM
reHe OKa3blBalOT CHUCTEMHOe BO3/elCTBHe, Hapyllas Kak
KOCTHYI0, TaK M HEPBHYIO ccTeMbl. HeKOTOpble naliueHThbl
¢ myTtapusaMu WNT1 ucObITBIBAlOT HEBPOJIOTHYECKUE
HapylleHusl, BKJIOYas 3a/lepXKKy pa3BUTHUS U Npo6JeMbl
LeHTPa/IbHOM HEepBHOW CUCTeMbI, YTO MOJYepKHUBaeT
kJt04yeByto posib WNT1 B KOCTHON U HEPBHOU cucTeMax [4].

B npe/icTaB/JeHHOM KJIMHUYECKOM C/ly4yae MallueHT
HeceT TOMO3WTOTHyI0 MyTanuio c.506dupG B reHe
WNT1, xoTopass NpUBOAUT K CABUTY PaMKH CYMTBIBAaHHUSA
U o6pa3oBaHUI0 yKOopoueHHoro Geska (p.Cys170fs).
JdTa MyTauus K/IacCMPUUMPYeTCs KaK IaToreHHas H
aCCOLIUMUPYETC C HEeCOBEPIIEHHBIM ocTeoreHeaoM XV
tuna (OMIM: 615220) 1 paHHuUM ocTteonopo3zoM (OMIM:
615221). CornacHo 6asaM JaHHBbIX, Takux kak ClinVar
1 GNOMAD, paHHBI BapuaHT BCTpeyaeTcs KpalHe
peAKo W TOATBEPXKAAET THKeJAylo (GeHOTHIHYECKYIO
KapTHHY 3aboJieBaHHA. BaKHO MOJYEpPKHYTb, YTO 3TOT
reHeTH4YeCKMH BapMaHT XapaKTepU3yeTCsd  BBICOKOU
NEeHETPAaHTHOCTbIO, YTO OODBACHAET  BBIPAKEHHOCTH
KJIMHUYECKHUX MTPOSBIEHUH.
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CpasHenue ¢enomunos. Ten WNT1 xogupyer
6es10K, yyacTBytomnit B WNT-curHajibHOM Ny TH, KOTOPbIN
perynupyer npoaudepanuio U AuddepeHIHPOBKY
ocTeo6sacToB. MyTanusi NPUBOJUT K HEJOCTATOYHOU
aKTHUBALMU KJo4yeBbIX penentopoB Frizzled u LRP5/6,
YTO HapymaeT ¢GOpMHUpOBaHME KOCTHOTO MaTpHKca
M TOPUBOAUT K TIOBBILIEHHOM JIOMKOCTH  KOCTeH.
KpoMe ToOro, wucciesoBaHue Ha MbILIMHBIX MOJEIAX
MpOJEeMOHCTPUPOBaJIo, UTo HapyuieHue WNT-curHasibHOro
IyTH BeJleT He TOJIbKO K OCTEeOIIOpo3y, HO U K HapylLIeHHIo
Helpo/iereHepaTUBHbBIX MPOLIeCCOB, noJyepKuBas
CUCTEMHBIH XapaKkTep JAaHHOU NaTosIoruu [6].

B suTepaType onucaHbl pasJMYHble MyTaluu
renHa WNT1, kaxzgasd W3 KOTOPbIX CONPOBOXKJAETCH
YHUKAJIbHBIMUA  KJWHUYECKUMH MposiBJeHUsIMU. Tak,
Cavdartepe u ipek npejcraBusiyu JBa ciydas CHGJHMHIOB
¢ wmyrtapueit  Cys315Leufs*78, compoBox/jaBlieiics
TSKeJBIMA KOCTHBIMU JlepOpMaLUsIMU U BbIPa>KeHHbIMU
HEeBPOJIOTHYECKUMU HapylleHUsIMHU, BKJIOYasl 3MUJIENCHI0
U 3aJlepKKy pa3BuTus [4]. Zhu u coaBTopbl omucanu
NalMeHTKy C KOMIJIEKCHOM reTepo3UroTHOM MyTanuei
c.620G>A (p.R207H) u c.677C>T (p.S226L), y xoTopoii
6blia BblsiBJeHa JedopMalus BHYTPeHHero yxa H
Jpyrve BHEKOCTHble CHMNTOMBI [1]. Y Hallero naunueHTa,
HalpoTUB, Ha6JIIOAAIUCh MHOXeCTBEHHble MepesoMbl
W JIMIIb JIeTKMe HeBPOJIOTHUYeCKHe CHUMIITOMBI, Takue
KaK MbllleyHas AUCTOHUS U CXOjslleecss KOCOIJIa3ue.

9TW [aHHblE JIEMOHCTPUPYIOT IIMPOKWUH JManas3oH
dbeHoTUnMYecKUx mnposiBieHU wmyTtauud WNT1, uyTo
HOJYePKUBAET He06X0AMMOCTh WUH/JMBU/YabHOT'O

noAxo/Ja K KaKjoMy cjiy4aro.

Jleuenue u ezo oepaHuverus. Ha JaHHbIA MOMEHT
OCHOBHOW Tepanueidl na/asa mnauueHToB ¢ HO saBiasetca
6ucochpoHatHass Tepanusa. bucdochonater — 3TO
CUHTETHYeCKHe  aHajord  nupodocdara, KOTOpbIe
06/1a1al0T BBICOKMM CpPOJCTBOM K KOCTHOH TKaHHU
U JeHCTBYIOT TNyTeM HWHIM6UPOBAHMS AKTHUBHOCTHU
OCTEOKJIACTOB, YTO 3aMeJJIieT KOCTHYI pe30pOLHIo.
OCHOBHOM MexaHUM3M UX [JeHCTBUS 3aKJ4yaeTcs B
NO/laBJEHUN paspylleHHss KOCTHOHM TKaHM 3a CYeT
WHrUOHMpOBaHUSA  QEepMEHTOB  OCTEOKJIACTOB  WJIU
WHAYKLHMHA UX aloInTo3a. TO CIIOCOGCTBYET YBEJUYEHUIO
MHHEPaJIbHON NJIOTHOCTH KOCTH U HEKOTOPOMY CHHUKEHUIO
pucka mnepesomMoB [7]. OfHAKO Ba)XHO OTMETUTb, 4TO
addekTuBHOCTL 6HCcHOCPOHATOB OrpaHUYMBAETCS HUX

HECNOCOGHOCTbI0O BO3/I€HCTBOBAaTh HA IMEPBONPUYUHY
3ab0JieBaHHUA.

Tem He MeHee, KaK OTMEYeHO B o63ope
Cochrane, xotra  6ucdochoHaThl U  TOBBIMIAIT

MHHepaJIbHYI0 MJIOTHOCTb KOCTH, UX BJIMSIHUE Ha 4aCTOTY
nepejoOMOB M yJAy4lleHHe KadeCTBa >KU3HHM OCTaeTcs
orpaHv4YeHHbIM. OCHOBHas NpHUYMHA 3TOTO0 KpOETC B
TOM, 4TO 6ucdocHoHaTHl HE BO3JEHCTBYIOT HA KJIIOUEBbIe
naToreHeTUYeCKHe MeXaHHW3Mbl, CBI3aHHble C MyTallUAMU
B rene WNT1, koropsble JiexxaT B ocHoBe XV Tuna HO.
Heo6xoauMbl ~ HOBble  TepanmeBTUYECKHE  IOJXOABI,
HalpaBJIeHHble He TOJIbKO Ha yBeJMYeHHe MHHepaJbHOU
IJIOTHOCTH, HO W Ha YyCTpaHeHWe TepPBONPHUYMHBI
natosioruu [7]. TakuMm o6pasom, JiedeHHe AOJDKHO OBITh
HalpaB/IeHO Ha BOCCTAHOBJIEHHE HOPMasbHOHW DPabGOThI
WNT-curnasbHOro nyTH.

C y4eToM BbIILIECKA3aHHOTO, NalnueHTKe
peKOMeH/IOBaHbl perysspHble Kypcbl 6uchocdoHaTHOM
Tepanuy, B TOM YUCJIe C UCII0/Ib30BaHHUEM 30JIeH/IpPOHOBOM

KHUCJIOTBI ~ — foJjiee  MOIIHOTO  BHYTPUBEHHOIO
6ucpochonara, 06J1a/ja101ero MPOIOJIKUTETbHBIM
3pdekToM. 30JIeHAPOHOBAs  KHCJIOTA  CBSI3bIBAETCS



Traumatology and Orthopaedics of Kazakhstan, Volume 76. Number 2 (2025)

C THUAPOKCHANaTUTOM KOCTHOM TKaHM U TOJABJISIET
AKTUBHOCTb OCTEOKJIACTOB, UYTO NPUBOJUT K CHIDKEHHIO
KOCTHOH  pe3op6umu. OHa  Takke  CHOCOGCTBYET
MOBBIIIEHUIO IPOYHOCTH KOCTEH, YTO OCOGEHHO BaKHO
JUIsT TIAIlMEeHTOB C BBbIPWKEHHBIMU JedOopMalUsIMH U
4acThIMH NepesioMaMu [8]. HecMoTps Ha aTo, AJIMTEeIbHOE
ucrnoJsib3oBaHue 6ucdocPoHaTOB TpeOGYeT OCTOPOKHOCTH,
YUUTbIBasi BO3MOXKHbIEe MO6GOYHbIe 3QPeKThl, TaKkhe Kak
OCTEOHEKPO3 YeJIIOCTH U aTUITNYHbIE TIEPEIOMBI.

Hosvle mepanesmuueckue nodxodsl. ViccienoBaHue
Campopiano et al. mnoxyepkuBaeT 3$PEeKTUBHOCTH
TepunapaTH/a, aHajora MapaTUPEOUJHOr0 TOPMOHA, B
yBeJINYEeHHU U MPIHepaJIbHOﬁ MJIOTHOCTU KOCTEU U CHUXKEHUH
pUCKa HOBBIX I€epesIOMOB y MHNAUEHTOB C MyTalUAMHU B
rene WNT1, npuBofsfliMMU K paHHEMY OCTEOINOpO3Yy.
TepunapaTu/; CTUMYJHUPYET aKTUBHOCTb OCTE06JIaCTOB,
cnoco6¢TBys1 GOPMHUPOBAHUI0 HOBOW KOCTHOU TKaHH, UTO
AeJiaeT ero HeHHbIM HHCTPYMEHTOM B JIeYEeHHU U HOLLO6HIJIX
cocTosiHU# [9].

B nomosiHeHue k 3ToMy, Vollersen et al. o6¢cyxaatoT
NepCcrneKTUBHOCTb MCNOJIb30BAHUS TapreTHON Tepanuy,
BKJIOYAasl pOMOCO3yMab — MOHOKJIOHaJIbHOe aHTHUTeJIO,
KOTOpOe 6JIOKMpYeT JeHCTBUe CKJIepOCTHHA, TeM CaMbIM
akTuBUpys curHaibHbld nyTb WNT. HccnemoBaHusi Ha
Mbimax ¢ mytanuedr WNT1 mokasanu, 4To poMoco3yMab
yJydllaeT KayecTBO KOCTHOM TKaHM M IMOBBIIIAET eé
OPOYHOCTb, YTO OCOGEHHO BAXXHO /AJA MallUeHTOB C
ocTeoreHe30M HecoBeplleHHbIM XV Tuma. JTH JaHHble
NOJJ4ePKUBAIOT 3HAYUMOCTb ocTeoaHab0M4ecKoi
Tepanuy KaK NepCcleKTUBHOIO HallpaBJeHUsl B JIeYeHUU
JlaHHOTO 3aboJieBaHUs, NpeAJsarass 6ojiee KOMIJIEKCHbBIH
MOJX0J, K BOCCTAHOBJIEHHIO KOCTHOM CTPYKTypbl U
CHIKEHMUIO puckKa nepesomos [10].

OpHako HnepCcrneKTUBbI Tepanuu He
OrpaHUYMBAIOTCA TOJIBKO HCI0JIb30BaHUEM
6ucochoHaToB U poMocolyMaba. IKClIepUMeHTalbHble
HCCIe0BaHUs I[0Ka3bIBalOT, 4YTO cTuMyaauusa WNT-
CUTHAJIbHOTO MyTH Yepe3 akTHBaLuIo pelentopos Frizzled
u LRP5/6 nnu crabunnsanuio 3-KkaTeHUHA MOXKeT OKa3aTb
6oJiee rny60KOe BJMSHME Ha BOCCTAHOBJIEHHe KOCTHOM
TKaHW. Takve mnpenapaTbl, Kak poMoco3yMab, KOTOpble
HalesJeHbl Ha UWHrubupoBaHue ckiepoctuHa (SOST),
JleMOHCTPHUPYIOT BbICOKYI0 3pPeKTUBHOCTb B CTUMYJ/IALUU
KOCTeo6pa3oBaHUsA U, KpOMe TOro, NOTeHIMaJbHO MOTYT
MI0JIOKUTEJIbHO BJINATb Ha HEPBHYIO CUCTEMY. DTH HaX0AKHU
pacIMpsT TOPU30HTHI JiedeHUsl He Tosibko HO XV Tuna,
HO U Apyrux ¢opM ocTeoreHesa.

B 6yzny1ieM oco60e BHUMaHNUE MOXKET ObITh Y/ieJIeHO
reHeTUYeCKUM MeToZaM JiedeHHus1, TakuM kak CRISPR/

JlutepaTtypa

Cas9, koTopble npejiaraloT NepCneKTUBY L0JIT0CPOYHOIO
pelleHUs yepe3 KOppeKL U0 MyTauui Ha ypoBHe JJHK niun
PHK. 3Ty uHHOBaLMOHHbBIE IOAX0/ bl MOTYT CTaTh OCHOBOH
JLJ151 IePCOHAIM3MPOBAaHHOM MeIMLIMHbI, HAallpaBJIeHHOH Ha
yCTpaHeHHe NEePBONPHUYMHBI 3a60JIeBaHUA U Y/IydlIeHHe
KauecTBa »KU3HU MallUeHTOB [3].

Jlnisg  ycnemHoro  BeJleHHWSl  MALMEHTOB  C
0OCTeoreHe30M HecoBeplleHHbIM XV THIA, CBSI3aHHBIM
¢ wmytaguedt WNT1, Heo6xoAMMO NpPHUAEPKUBATHCS
MYJbTUAUCHUIIMHAPHOTO N0AX0JAa. BaxkHO perynspHO
NPOBOAUTH MOHHUTOPHUHI COCTOSIHUSI KOCTEH C MOMOLIbIO
COBpPEMEHHBIX METOJ0B BHU3yaJMU3allMM, TaKUX Kak
AeHcuToMeTpuss U MPT, 4yToGbl CBOEBpEMEHHO BBISIBJISATH
M3MEeHEHMUS B CTPYKTYpe KOCTHOM TKaHH.

[IpaKTHUKYIOIMM BpayaM CJeAyeT pacCMaTpUBaTh
BO3MOXXHOCTb IPUMEHEHUs TapreTHOH Tepaluy, BKIKYas
ocTeoaHabo/IMYECKUE TPenapaThl, TAKME KaK poM0OCo3yMab
WJIM  TepuIapaTHs, OCO0EeHHO B  Cayyasx, Korza
CTaHJapTHOe JleyeHUe OuchocoHAaTaMHU OKa3bIBAETCSH
HEeJI0OCTaTOYHO 3G PEKTUBHBIM. ITH METO/bI CIOCOGHBI He
TOJIBKO YJIYYLIUTh KaueCTBO KOCTHON TKaHH, HO U CHU3UTD
PHUCK IePeJIOMOB, YTO CYL[ECTBEHHO MOBBILIAET KAYECTBO
YKU3HU NallUEeHTOB.

[lporno3 pnsa mnapueHToB ¢ MyTtapusamu WNT1
MOKeT 3HAUUTeJIbHO YJyYlIUThCS Gs1arofapsl BHeJPEHHUIO
MepCOHaJIM3UPOBAHHBIX NOAX0J0B K JIeYeHHI0, 0CHOBAaHHBIX
Ha TreHeTu4yeckoM mnpoduse. JlaHHBIA KJIMHUYECKUU
cayd4all nmofuépKuBaeT BaXKHOCTb paHHeM AMArHOCTHKHU
W pa3pabOoTKUM HOBbIX TepaleBTUYECKUX CTpaTeruy,

YTO OTKPBIBAET [ONOJHHUTEIbHbIE I[E€PCIEKTUBbI AJIsI
ONTUMHU3ALMH YXO/a 33 TAKUMH NALUEHTaMH.
KoHukT HHTEPECOB. He 3asiBJIEH.

JlaHHBbIliMaTepuan paHee He O6blI TpeACTaBJeH Ha
paccMOTpeHUe B ApyrUe U3/IaHus.

duHaHcupoBaHue. [Ipy npoBeJleHUU JAHHOU
pa6oTel (GUHAHCHUPOBAHHE CTOPOHHUX OpraHU3aLUH U
MeJJULIMHCKUX NPEeJICTABUTENbCTB He OCYLIeCTBIISIOCE.
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Tyninaeme

Makanada scaHa mywulLIFaH Kbl30a aHbIKMAAFaH ocmeozeHe3diy cupek kezdecemiH mypiuiy (XV mun) kauHukaawlk stcardativ
KenmipineeH. Hezizeli KAuHUKaablK KepiHicmep, aypydblH 2eHemukaJblk acnekmisepi jcaHe uazHOCMUKA/AblK macindep cunammasobl.
JuazHocmukara 601amblH 3epMXAHAIbIK HCIHE acnanmblk 3epmmeyaepdiy Homudceaepi maadaHoel. Tepanesmik cmpameausaap, COHuIH
iwinde 6ucgocoram mepanusicul xcaHe MaKkcammyl npenapammapdsl K0AJAHy nepcneKkmugaaapsl Kapacmoipsladsl. Taaday ocvl aypymeH
ayvlpamuviH HayKacmaposl emoeydi oymatliaHdblpy YwiH epme 0udzHOCMUKA MeH NdHAPAAbIK MACi0IH MAHbI30bLAbIFbIH MOALIKMbIPAJbL.

Tytiin ce3zdep: XV munmi xceminmezeH ocmeozeHe3, cupek KezdecemiH zeHemukasvlk aypyaap, WNT1 zewiniy mymayusicol,
bucgocgpoHam mepanusicol.

Osteogenesis imperfecta type XV: A clinical case
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Abstract

The article presents a clinical case of a rare form of osteogenesis imperfecta (type XV) identified in a newborn girl. The key clinical
manifestations, genetic aspects of the disease and approaches to diagnostics are described. The results of laboratory and instrumental studies
confirming the diagnosis are presented. 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.
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Mucemo pedakmopy

Hecnenudpuuyeckue nosicHuUYHbIe 60/14. HoBble NoAX0AbI K AUATHOCTHKE
U JIeYEHHI0

JxanuaosB A.P.

Hayunblil pykosodumesnb omdesa opmoneduu, HayuHo-uccaedosamenbckull uHCmumym mpasmamosio2uu U opmoneduu
MuHnucmepcmea 30pagooxpaneHus Azepbatioscana, baky, Asep6atioxcaH. E-mail: yashardjalilov@mail.ru

Pesiome

IosichHu4Hble 604U - s181eHUe MHo2opakmopHoe u nomomy Ha MPT, KT u dpyeux uccsedo8aHusix KpatiHe 8ajcHO yCMaHo8UMb UX
npuyuHy, 4¥mobul 8bI6pamMb 3MmuonamozeHemuyeckoe aeveHue. B nodasasaruem 6oabwWUHCMBE CAy4ae8 KOHCeP8aAMuUSHO-0pmonedu4eckoe
sledeHue daem noJodxcumenvHulll agpgPexkm. OnepamusHoe seveHue 00ANCHO ObliMb NPeONPUHSMO MOAbKO npu Hespg@ekmusHocmu
opmonedu4ecko2o sieyeHus, ¢ N0CAeAyIWUM NPOJOANCEHUEM Mep N0 HOPMAAUAYUU USMEHEHUT 8 KOCMHbIX CMPYKMYPAX.

B daHHoll pykonucu npedcmag/ieH aHA/AU3 OCHOBHbIX NPUYUH B03HUKHOBEHUS! NOSCHUYHLIX 60sell no pesyasmamam MPT u KT
06cedosanust u neveHust 536 601bHbIX € NOSAICHUYHBIMU 6048MU 8 HayuHOo-uccaedogamenbCkoM UHCMUMyme mpagmamos102uu U opmoneouu
MuHnucmepcmea 3dpagooxpaneHus Azepbatidxcana.
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BBeaeHue

B COBpeMeHHOH KJIMHUYeCKOH MeJULMHe
npezJaraloTcs pasjMdYHble KIacCUUKALUU TOSCHUYHBIX
6oJiell. B GOJIBIIMHCTBE M3 HUX BBIJIEJIEHbl 2 KaTerOpUuU
6osiel B CHUHe: 6GOJIM B CIHHE MPHU ClenuPUIeCKUX
3a60JIeBaHUAX MO3BOHOYHHKA, CIIMHHOTO Mo3ra
W BHYTPEHHUX OpPraHOB HPPaJUUPYIOLIEr0  THIIQ;
HecnenuduyecKkye MNossCHU4IHbIE 601 [1-3].

Cpenin TOpUYHMH HeclenUPUUECKHUX TMOSICHUYHBIX

Gosiell B JMTepaType  4Yalle BCEro  Ha3bIBAIOT
JlereHepaTUBHbIN 0CTEOXOH/PO3, CIIOH/AMJI0APTPO3,
JebopMUpY LI CIIOHANIIES, CTMOH/MJIONHUCTESBL.

OfHako B Halled NpaKTHKe Mbl 4acTO BCTpedaeMcs C
6OJIbHBIMM, Y KOTOPBIX MPUYMHY YHNOPHOW MOSCHUYHOU
6011 YCTaHOBUTH HE y/1aeTCA. BrisiBasieMble Y HUX IaHHbIE
KJIMHAYECKUX HEeBPOJIOTHYECKHX, JlabopaTopHbix U MPT-
KT uccnenoBaHuil He al0T OCHOBAHUM /151 oNpesiesieHus
3THOMNaToreHesa 60J1eBOro CUHApPOMa (MOSICHUYHbIE 60JIN
HesICHOW-HeoNpe/ie/IeHHOM 3THosIoruu) [4].

MOSICHUYHBIX 6oJsiei ABJISIETCS
ans  Asep6aiimkana.  MccienoBaHus
anddepeHUATbHON  JUATHOCTHUKH,
KOMILJIEKCHOTO ~ OpTONEeAUYecKoro W XUPYpPrUyecKoro
JiedeHUsl 60JIbHBIX c MOSICHUYHBIMHU 60/15IMU
OpraHU30BaHbl U NPOBOAATCA B KJHWHHKe OpToneauu U
XUPYPryuy MO3BOHOYHMKA  HaydHo-uccieoBaTe bCKOM
WHCTUTYTe TPaBMaTOJIOTMU U OpTomneAuH MHUHHUCTepCTBa
3/IpaBOOXpPaHEHUS Azepb6aiimxana (Hayunbiit
pykoBoauTesnb A.M.H. fA.P. [xanuioB). 3a mnocienHue
JlecITUJIeTHUSA Mbl HabJlolaeM yBeJIndeHue Yyrcsa 60JIbHbIX
Cc 6OJIAMH JIIOMOAJIbIUYECKOT0 U PAAUKYISIPHOTO THIA

[Ipo6aema
aKTyaJbHOU U
no mnpo6jemMam

OcHOBHBIE TIPOLECCHI,
NMOSACHUYHBIX 00JIeH

OnucaHue mamepuasios u Memodos. MbI1

npenocraBJdeM HH(bOpMaLU/llO 06 06CJ'I€,£LOB3HI/II/I HUJIedHeHUHu

536 6osbHbIX U3 6oJiee ueM 2000 GOJIBHBIX, CTPAAAOLIUX
60JIIMA B MO3BOHOYHHKE, KOTOPbIM Ipou3BeaeHbl MPT

Pas/JIMYHON 3THOJIOTUM He TOJIbKO Y JIIOJlel CpeJHero u
CTapllero BO3pacToB, HO U y GOJIbHBIX 60Jiee MOJIOZOTO
Bo3pacra [5-8].

B rnocJjegHue HECKOJIbKO necATUIeTUN
XUpYypruiyeckve BMellaTe/JbCTBa MPU BbINAYUBAHUAX
MEXKI03BOHOYHBIX JIMICKOB MOJIyYUJIO 6oJiblIOE
pacnpocTpaHeHHe, OCOOEHHO CpeiM HeWpOXUPYPTroB.
[lpepsiaraeTci  MHOro  pa3HOBHU/AHOCTEN  omepalui,
oTMedaeTcsl 0OoJibllloe CTpeMJIeHHe K 3KOHOMHBIM
JIOCTyIaM, paHHeH aKTUBU3aLUH 60JIbHBIX. CKJIaJbIBAETCS
OlLIylleHHe, YTO 4YacTb aBTOPOB BUAAT BCIO NpPOGIEMY
B HaJIMYHUHKW KaKOI'O-TO BbINIAYMBAHUA [OHCKa, KOTOprfI
KOMIIDUMHpPYeT CIHMHHOMO3TOBble KOpEeHmKH U ecJau
ero yCTpaHUTb, TO 4Yepe3 Mapy Hejesb 4YeJOBEK MOXET
BO3BPATHUThHCS K IPEXKHEH )KU3HU 6€3 BCAKHUX OTPaHUYEeHUH.
OJHaKO >KM3Hb I0Ka3blBaeT, YTO TaKOH YHpPOILEeHHbIN
noaxon ABJISAETCA OLIMOO0YHBIM nu B 6O0JILLIMHCTBE
clyyaeB TOsSICHUYHAss 60Jb He OTCTyHmaeT C TaKo
nerkoctbio. E.V.Spangfort npoananusupoBan pe3yabTaThl
XUPYypruyeckoro yiedeHust 2504 60JIbHBIX TOCJI€e OTlepalui
3KCIJIOPALMH AUCKOB M 0GHAPYXKUJL, YTO YoKe B BJIHKaNIIeM
nocjeonepauuoHHoM nepuozie y 30% 13 HUX 0OTMeYarTCs
MOBTOPHBIE MOSICHUYHbIE 60J1 [9].

Mbl npejCTaBjsieM  pe3ylbTaTbl  aHa/JM3a
OCHOBHBIX IPUYMH BO3HUKHOBEHHUS HecHelupHUIeCcKUX
MOSICHUYHBIX 6osied mo pe3dyabratam MPT, KT, JEXA-
JEHCUTOMETPUYECKHMX 00CJeOBaHUM U  pa3paboTka
HOBBIX, ONTHMaJIbHbIX IPUHLIUIIOB JIeYeHHS OOJIbHBIX.

urpapuye poJjib B BO3HHKHOBEHUM HecnenudpuyecKux

u KT oGcnenoBanus. 383 4esioBeK Cpein 3TUX GOJIbHBIX
MOJIyYUJIM  KOHCepBaTUBHO-opTomeauyeckoe u 153
XUPYypruvdecKoe JiedeHHe.

Ta6auya 1 - Pacnpedeserue 601bHbIX N0 803pacmy u Memooduke Je4eHust

Yuco 60IbHBIX Boapacr 60sbHBIX
TI0 METOUKe JIEIeHH
18-30 Jser 31-50 ner > 50 et Beero
Xupypruueckoe jeyeHue 36 72 45 153 (28,54%)
KoHcepBaTHBHO-OpTONEUYECKOE 109 138 136 [71323%)
Beero 145 (27,05%) 210 (39,17%) 181 (33,76%) (1%%%

Mpl pasgenuau 536 60OJbHBIX B 3aBUCHUMOCTH
or mosa (215 myxuuH u 321 3KeHLIMH), Bo3pacTa U
MPUMEHEHHOTO MeTo/a JiedeHUsl. Kak BUHO U3 TaGJIHLIbI,
39,17% 60JIbHBIX HAaXOJUJIUCh B CAMOM TPYAOCIOCOGHOM
Bo3pacte 31-50 set. 27,05% nanueHTOB GbLIA BO3pacTe
meHee 30 JieT, a B Bo3pacTe cBbilie 51 roga -33,76%.

Jlnsi TOYHOM JMArHOoCTUKU 3aboJieBaHUSI BCEM
06paTUBLIMMCSI IPOBOAUTCS CIOHAUIOrpadus LUPPOBBIM
PEHTreHOBCKUM almapaToM, YTO [JaeT BO3MOXXHOCTb
6oJsiee YIyOJEHHO H3y4aTb CTPYKTypHble H3MeHEHUSs
M03BOHKOB, a Takke MPT, KT, K1MHUKO-HEBpOJIOTUYECKHUE,
a takxke peHtreH (DEXA) U coHO- AeHCHTOMETpUYECKUE
KUCCIeL0BaHUS.

MPT u KT o6cnenoBaHue npoBefieHO BceM 536
6OJIbHBIM. Y CYLeCTBEHHOM YacTH M3 3TUX OOJIbHBIX
Ha MPT cHuMKax OGHapy»XW/IM BbINAYMBAHUA JUCKOB.
[Ipy mosivcerMeHTapHOM XapaKTepe Ipoliecca UMeJHUCh
nopaxkeHus: 2-3-x JHUCKOB, HO BCTpeYaJUCb U CJy4yau

HOpa)keHHUsI 4-X IUCKOB B PA3HOM CTENEHH BbIPAXKEHHOCTH.

Bcero 45 (8,39%) 6GoabHbIX U3 536 06paTUINCH
C TMOCTOSSHHbIMM 60/IIMM B MOSICHUYHOM OTjeJle
[03BOHOYHHUKA, KOTOPbIM NepUOAUYEeCKH HppajuupyeT
B 006J1IaCTb AroAul, WU B 6ejpa, KOTOpble, OfHAKO, He
HOCAT UHTEHCHUBHBIN, OCTpBIM XapakTep. Uppaauupyuue
60J11 y 3TUX GOJIbHBIX AJIATCS HEJOJT0 U NPOXOJAT Moce
npuMeHeHust HBIIC B Te4eHUU HECKOJIBKUX JHEH.

Michael Modic B 1988 rosy BnepBble Ha OCHOBaHUU
ucciaenoBanuss MPT faHHBIX NAllMEHTOB C MOSICHUYHBIMU

60J1IMU OInurcaJ HU3MEHEeHHUA B NMOrpaHHUYHbIX C
3aMblKaTeJIbHbIMHU IJIaCTUHKaMH y4dacTKax TeJa
JIIOMOAJIbHBIX ~ TTO3BOHKOB IO THUIIy acelnTU4YecKoro
CIIOHAUWJIUTA.
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3HayeHWe 3THUX U3MEHEeHUU OocCTaeTcsd [0 CHUX
Mop AUCKyTabesJbHBIM. [Ipe/icTaB/ieHHble W3MeHEeHUs
3aMbIKaTeJbHbIX IIACTUHOK U CTPYKTYPbl KOCTHOT'O MO3Ta
B MOTPAaHUYHBIX Y4YacTKaxX TeJs IO3BOHKOB, BO3MOXXHO,
CBSI3aHBbI C JIeTeHepaTUBHBIMH NPOIeCCAMU B JIIOMOAJTbHOM
OoTZAese TO03BOHOYHHMKA. OJHAKO 3THUONMATOTeHE3 3THUX
U3MeHeHUH ocraeTcs HescHbIM. M. Modic et al. (1988)
BBIZIEJIUJIM TPU THUINA HU3MEHEHUH MO XapaKTepUCTHUKaAM
curHasioB Ha MPT [10]. B mociieiyromyie rogpl BbisiBJI€HHbIE
W3MeHeHHUs] ObLIM MPUHATBl KaK KJjaccupuKanus u
Ha3BaHbI B yecTb aBTOpa - Modic changes - Mch:

- Modic changes | - uMeeTcst 0TeK KOCTHOTO MO3ra U
NpPU3HAKH BOCNAJIEHUS;

- Modic changes Il - oTMeuaeTcsi nmepepoxaeHue
KPacHOT'0 KOCTHOTO MO3ra B »KeJITOBATYI0 XKUPOBYIO TKaHb
(>kMpOBOM M0O3T) Kak pe3y/bTaT UIIeMHYeCKUX IPOLeCCOB;

- Modic changes III - ckiepoTuyeckue U3MeHeHUs
3aMbIKaTeJbHbIX IJIACTUH U CyOGXOHJpa/IbHBIX Y4aCTKOB
KOCTHOM TKaHH TeJl T03BOHKOB.

BoisiBsienHble  Michael Modic wu3MeHeHuss B
MOTPAHUYHBIX  C  3aMbIKaTEJbHBIMH  ILJIACTUHKaMU
y4acTKax TeJ JIIOM6GAJbHBIX [O3BOHKOB [0 THIY

ACEeNITUYECKOro CIOHAWJIWTA, BO3MOXHO, MPOUCXOAAT B
pe3ysibTaTe HapylieHHud CerMeHTapHOr o KpOBOO6paH.leHI/Iﬂ
B IOACHUYHOM OT/JeJie IO3BOHOYHHUKA.

Kak Obu1o ckasaHo Hamu Bbliie, 72 (13,43%)
GOJIbHBIX ~ 0OPATHUJMCh  TNOCTOSHHBIMU  6GOJsIMH B
JII0oM6GaJIbHOM otaese MM0O3BOHOYHHKA, KOTOPBIH
NepruoNYecKy UPpaJiMUpoBas B 06J1aCTh SATOJHUL, WU B
6esnpa. OHM He HOCAT WHTEHCHUBHBIM, OCTPBIHA XapaKTep,
JJISITCA HEeA0JTro U npoxofdaT nocje npuMeHeHusi HBIIC B
Te4yeHHe HeCKOJbKUX AHel. KiIMHuKo-HeBpoJsiornuyeckoe
o6cJieJloBaHKE BbISBJIAET:

- cumnToM Jlacera oTpuliaTeseH UK, PEAKO, c1abo
MOJIOXKKTeJIeH 1oz yriioM 60-70°;

- YYBCTBUTEJIbHbIX U ABUTrATEJIbHbIX paCCTpOﬁCTB
HEeT.

Ha MPT u KT ucciesoBaHUsX Yy BCeX 60JbHbBIX 3TOU
IPYIIIBI BbISIBJIEHBl H3MEHEHHs MO3BOHKOB 1o Tuny Modic
[, II, IIl. U3meHenus no tumy Modic (Mch) I npeo6saganu
Hag Mch II-III. Jluwe y He6Go/MbIIOW YacTH 3THUX
60JIbHBIX aHaMHEeCTUYecKd oTMeyeHa Ccy6debpuibHas
TeMIepaTypa, K KOTOPOM OHM KaK Obl «IPUBBIKJIN»
W OHO HX O0co6eHHO He OecnokouT. [lozaBisiomee
GOJIBIIMHCTBO 3TUX OOJIBHBIX JKAJYIOTCS Ha XPOHUYECKYIO
G6osib B IOSCHULE C TEPUOJUYECKMMH HppaJHalusiMu
B Arofuupl. BceM GOJIBHBIM 3TOH TIpynnbl IpoBeJeHa
PEHTreH/IeHCUTOMETPHS, KOTOPasi BbISIBUJIA YMeHbILIEHHE
MUHEpPaJIbHON MJIOTHOCTH II03BOHKOB.

CymmapHo fgeHcutoMmetpuss (DEXA- u coHo-)
MM03BOHOYHUKA NpoBesieHa 467 u3 536 GosbHbIX. DEXA-
JIEHCUTOMEeTpHUS MO3BOJISIET OINpeseasaTh MHHEePaJbHYIO
WIOTHOCTh KocTH (BMD-bone mineral density) B
rpaMMax Ha KBa/IpaTHbIH CaHTUMETD. [Ipu arom
WCCJIe/IOBAaHUU OIpeZiesIAIOTCA He TOJIBKO yCpeJHEeHHblIe
JlaHHble MMHEpPaJbHOM IJIOTHOCTH MOSCHUYHOIO OTZeJsa
MO03BOHOYHHUKA, HO U KOHKDETHble JaHHble MO KaXKJOMY
(L1-L4) mosBouky. [lonydyeHHble [JaHHble IOKa3bIBAIOT,
YTO HauboJsiee BbIpAKEHHble HW3MeHEHUs MHHepaJbHOU
IJIOTHOCTH OTMEYAIOTCSA B HUXKHENOSACHUYHBIX NO3BOHKAX
(vamre Bcero B L4).

XoTesioch 6bI OTMETUTDH U APYrod GakT, KOTOPBIH

OTMe4yarT O6oJIbHble C BbIPaXKEHHbIM YMeHbIIEeHHEM
MHUHEpPaJIbHOW  IJIOTHOCTH TO3BOHKOB TpU  cGope

aHaMHe3a: 3TO co4yeTaHUe O6oJied HPpPaJUUPYIOLUX B
KOHEYHOCTH (pafiuKysipHble 60JIU) C 60JIIMHU B MOSICHULE
[IPH MOBOPOTAX TYJIOBUILA B TOPU30HTAIBHOM MOJIOXKEHUN
(HECTaGUIBHOCTD CETMEHTOB II03BOHOYHHUKA). [lo MHeHHIO

uccjaezoBaTes e, 3TO TMPOSIBJIEHHWS TaK Ha3blBaeMoOU
«TOPMOHAJILHOM  CIIOHAMWJIONATUK», TNPUBOAALLEN K
HapylleHHWsIM aHAaTOMMUYECKUX COOTHOLUEHUH Mexay

HEpPpBHBIMH KOpEIIKaMU U KOCTHBIMH 06pa30BaHI/IHMI/l,
C TNOC/NeJyIUM BO3HUKHOBEHMEM HeCTabUJIbHOCTU
CEerMeHTOB BCJIeICTBHME YMEHbIIEHUA IIJIOTHOCTHU KOCTHU
TeJsla MO3BOHKA U C/1a6OCTH CBA304YHOTO anmnapara [11].

B cBoux Mcce0BaHUAX IO pEeHTTeHOAUArHOCTUKE
JlereHepaTUBHbIX 3a60JieBaHUM M03BOHOYHHKa,
NpOBeJIeHHbIX C HW3BECTHBIM peHTreHosioroM lleHTpa
TpaBMaToJsiorud u optoneaun umeHu H.H. Ilpuoposa
(P®), mnpodeccopom O0.J. HeuBosonmosoit, HAmap P.
[JoxanuioB (1987) ogHUM U3 ePBbLIX B 3TOM HalpaBJeHUH,
nokasaJl  MHPOPMATUBHOCTb  pPEHTreHOMeTPHYeCKHUX
HM3MepeHUH BbICOThI MEKIT03BOHKOBBIX JIMCKOB U IIMPUHbI
CIMHHOMO3T0BOro KaHazia [7]. 3TH MeTOZbl MO3BOJISIIOT
ONpefiesiAiTh HaJW4yue CYyKeHHWH B NO3BOHOYHOM KaHaje
KaK IleHTPaJIbHOI0, TaK U JlaTepaJbHOI'0 THUIIOB.

Ananusz pesyabraToB MPT, pgeHcuTtomeTtpuy,
cnoHjuaorpapuu u KJIMHUKO-HEBPOJIOTUYECKUX
WCC/IeJOBaHUN T03BOJIIeT HaM MNPUHTH K MHEHHIOo,
YTO B MeXaHH3Me BO3HUKHOBeHUsl HecrneludUIecKux
MOSICHUYHBIX 60JIel UTPAIOT POJIb B OCHOBHOM CJleflylolre
MpOoLecChl:

1. /[lecrabunusupymouige - JereHepaTUBHbIE
npoLecchl BbI3bIBAIOT HApYIIeHWs1 CTAabUJIbHOCTH B
[I03BOHOYHOM CEerMeHTE, B pe3ysbTaTe 4Yero BO3HUKaeT
[aToJlornyeckass IMOABMXXHOCTb B  TOPU3OHTAJIbHOU
IJIOCKOCTH C TOsBJIEHHEeM G6o0Jiel NpeuMylLieCTBEHHO
JoMbanruyeckoro Ttumna. OObIYHO 3TO HabJOAaeTcsa
B HayaJbHBIX CTaJUAX JlereHepaTUBHbIX IPOLLECCOB
[M03BOHOYHMKA. B 3Tux cay4yasax Ha MPT saBHoOro cykeHus
[pOCBeTa [1I03BOHOYHOI0 KaHa/la HU B LIeHTPaJbHOM, HU B
JlaTepasbHbIX €ro y4acTKax He HabJII0JaeTcsl.

O,cma}co Ha6J'IIO,£[aeTCH CHHXXEHUe BBbICOTbI
1-ro uaM 2-X MeXI03BOHKOBBIX AWUCKOB, KOTOpO€ He
BCerga 3aMedaeTcd paJAuoJioraMM W IIOTOMY OCTaeTcCd

6e3 BHHMMaHHSA. Mbl B 3THX cjaydadax IHNpOUu3BOAVM
PEHTreHOMeTpHUI0 BbICOTbI JHCKa 110 COGCTBeHHOMy
MeToAy, 4YTO TIIO3BOJIAET O6'beKTI/IBI/I31/Ip0BaTb 3TOT

¢dakT. CHH)KEHME BBICOTHI JIMCKA TOBOPUT O Hadvaje ero
paspylieHusi W MoTepe CTaGUJIBHOCTH B MO3BOHOYHOM
cerMeHTe. Y JaHHOU rpynibl G0JIbHBIX XOPOIIUH pe3y/IbTaT
JlaeT KOMILIEKCHBIH KOHCEPBAaTUBHO-OPTOMEIUYECKUH
MeTop, (kopceTsl, 06e36ouBaronye - HBIIC, mokoi#t Ha 1-2
HeJleJId U AD.).

2. CTeHO3UpyIOlKMEe - JlereHepaTHBHbIE
npoiecchl B BepTeOpasibHBIX CerMeHTax, BbI3bIBalOIHe
Cy>KEeHHsI [TPOCBeTa I03BOHOYHOI0 KaHasia (B LieHTPaIbHbIX
WJIM JIaTePaJIbHBIX €e 4acTsAX) C KOMIPeCCUeH 3/1eMEHTOB
JypaJibHOTO MeIlIKa U CIMHHOMO3IOBBIX KOPENIKOB.

B atux cayyasax Hab6swogaeTcss 60J€BOM  CUHAPOM
JIIOM6aITUY€eCKOT0 WIN JIIOMOOUIIHAJITUHYECKOTO
xapakTepa. CTEHO3UPYIOUIMHA NPOIECC MOXET ObITh

MOHOCEIrMEHTApHbIM (4Yalle BCEro y OTHOCHUTEJbHO
MOJIOABIX TALMEHTOB) CTPOrO0 JAUCKOT€HHBbIM (TPBDKU
JIMCKa), UJIY ’)Ke BepTe6PO-AUCKOTeHHBIM (CIIOHJUJIOIHCTES,
JlereHepaTUBHbIE YTOJILEHHS CBA30K, 0OCCUPUKATHI U AIP.).
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0O6cyxxaeHue

ConocraBnaa pesyabraTel MPT, nencutomerpun,
cnoHAuJI0rpadun u KJIMHUKO-HEBPOJIOTUYECKUX
HCCJIeJOBAaHUM MOXHO NPUWTH K MHEHHIO, YTO B 4acTH
Cy4aeB y HAIIUX GOJIbHBIX B MeXaHHW3Me BO3HUKHOBEHHUS

60JIM  CyIIeCTBEHHYI)  pOJib  WIPAaeT  H3MeHEeHHUs
MUHepaJbHOU MJIOTHOCTH KOCTeH, NIpUBOJALINAE
K yBeJWYeHUr (U3NYECKOW HarpysKM Ha [JUCKH C
MOoCJeAYIOIUMHU MaTOJOTUYECKUMHU W3MEeHEHUsSI MU
aHAaTOMHUYECKUX  COOTHOUIEHHMW  MeXJy  HEpPBHbIMU

KOpeIIKaMH U KOCTHBIMU 06pa30BaHUsIMU. BO3M0OXHO, 3TO
SBJISIETCS OJAHOW M3 OCHOBHBIX HPHUYMH IOCIEAYIOIIEro
BO3HHKHOBEHUS] HECTAaOWJIBHOCTH CEerMEHTOB  H3-3a
yMeHbLIEHHsI MHHEepaJbHOH IIJIOTHOCTH TeJa IO03BOHKA
M c1aboCTH CBA304YHOro anmapara. Ha6uomaemble HaMu
y dYacTH NAalMeHTOB C YMEHbIIEHHWEM MHHepaJbHOU
IJIOTHOCTU TO03BOHKOB KaJbLMHALMUSA XPALEBBIX U
COEJJMHUTEJIbHBIX CTPYKTYP B ITO3BOHOYHBIX CerMeHTax
ABJIIETCA OTBETHOU KOMIIEHCAaTOPHOU peakuuen
OpraHu3Ma, HallpaBJIeHHOU Ha CTabU/IM3aL U0
MO03BOHOYHHUKA. MccienoBaHus IMOKa3bIBAlOT, UYTO Y
3HAYUTEJbHOW TIPyNIbl GOJBHBIX MPHU JereHepaTHUBHBIX
MOBPEX/IEHHUSAX MT03BOHOUYHBIX CEIMEHTOB NMPOUCXOAUT He
KOMITpeccHsi KOPeIlKoB, a UX uppuTauus. MppuratuBHble
MPOLIEeCChI MPOSIBJAAIOTCS HapyLleHHeM MUKDPOLHUPKYISALUN
KPOBH B HEPBHOM KOpeIlIKe, BEHO3HbIM 3aCTOEM, OTeKaMHU
1 Gubpo3oM coeINHUTENbHON TKAaHU. B BOSHMKHOBEHUHU
60JIM POJIb WIrpaloT pasjpakeHHe pelenTopoB 3afHed
NpOJOJbHOM CBSI3KM M HECTaOWJIbHOCTb, KOrja B
MO3BOHOYHOM CerMeHTe BO3HHUKAIOT MaTOJOTHYeCKHe
poTanuoHHble ABWKeHUs [12,13].

BleyeHNH JaHHOU TPy IINBI GOJIbHBIX IPEJITOYTEHHE
JIOJDKHO OBITb OTJ@HO XUpPypruyeckomMy MeTony. B
3aBUCHUMOCTH OT JaHHBIX 00CJeJ0BaHUs OOJIbHBIX Mbl
BbIJIeJINJIY CIeAyIolie CUTYaluH, TpeOyIolie pPa3JInYHbIX
XUPYPrUvYecKUX MOAX0A0B:

1. OfHOCTOPOHHUM (MOHOJIaTepaJbHbIN) 60JeBOH
CUH/IpOM. BbINAYMBaHME OJHOTO WJM /JIBYX JHUCKOB, C

70

c
Pucynok -1 a,b,c - [layuenm A., 51 200. Ocmpule 60.1u 8 nosicHuye (noczie nodsema msvicecmu 8 6bImy), ycuaugarouuecs npu
deudiceHusix. Ha MPT He6obwoe cHudiceHue 8bicomul ducka L5-5S1 u ee npompy3sus do 2-3 mm. Komnpeccuu kopewkog Hem. Yepes 2 Hedeau
KOHCcepsamugHozo JieyeHus: (kopcem, obezboaugaroujue - HBIIC, nokoli u dp.) evizdoposieHue

OZJHOW CTOPOHBI CYXKAIUIMN NPOCBET I[O3BOHOYHOTO
KaHaJia, KOMIIPUMHUPYOIIHUX KOPEIIKH U Ipyrue 3JieMeHThI
JypaJbHOTO MellKa. Y OOJIbHbIX C JaHHOH CHUTyaluei
MMPOU3BEAEHBbI: paciuiupeHHad WHTEPJIAMHUH3KTOMHUA
B JIByX CerMeHTax (mopcanbHasg JeKoMIIpeccusi),
peBU3Hs MO3BOHOYHOIO KaHasla M 3KCIJIOPALMS JHCKOB
(BeHTpasbHAsA JIEKOMIIPeCCHUs), CerMEHTapHBIN apApoje3
JYyTOTPOCTYATBIX CycTaBoB (junctura zygapophysealis).

2. /JlBycTopoHHUH (6ujaTepaybHbI) 60J1eBOHI
CUH/IPOM, 0GYC/IOBJIEHHBIH BbITYUBAHUSAMHU 2-X COCEJHUX
JINCKOB, KOMIIPUMHUPYIOLIUX COOTBETCTBYIOLIME KOPEIIKH
C DpasHbIX CTOPOH C SIBJEHUSMHU HeCTaGUJIbHOCTU
CerMeHTOB. B 3THX c/iy4asix IPOU3BOJUTHCS pacliipeHHas
WHTEPJIAMUHIKTOMMUS Ha 2-X YPOBHSX C COOTBETCTBYIOIHX
CTOPOH /ISl IOPCAJIbHOM U BEHTPAJbHOU JIEKOMIIPECCHH.
[Ipy HAJIMYUU HECTAOGUJIBHOCTH ONlepanys 3aKaHYMBAETCS
CerMeHTapHbIM apTPOE30M Ha 2-X YPOBHSAX U PpUKcanuen
KOHCTpyKUHUei [lxxanunosa (JPS) unu TpaHcneAMKyAsipHON
cuctemoit (PucyHnku 2 u 3).

Pa6oramu MoBmosuya M.A. u Illotemop LI
(1979) [14] ©6bLIO [JOKa3aHO, YTO HeCTAOUJIBbHOCTH
[03BOHOYHMKA XapaKTepusyeTcsl MOsIBJeHHeM B ee
cerMeHTax B OCHOBHOM MNAaTOJIOTHYECKHUX POTALMOHHBIX
ABmkeHUH. C 3TOM TOYKM 3peHUs [ JIMKBUJALHUU
WM NpodUJAKTUKHM 3THUX [BWXKEHUH @0 Hauemy
MHEHMI0 B OOJIIIMHCTBE CJyyaeB B IpPHUMeHEHUU
MEXTeJIOBbIX TpacCHneAUKYJSPHbIX KOHCTPYKLUMH  HeT
HEOO6XOJAMMOCTH. MHOrOYMCJIEeHHbIe COOOLIeHHsT 06
yCIeIIHOM NPUMEHEeHUHM MEeXOCTUCThIX KOHCTPYKLHUH
tuna DIAM (Ilatent CLIA) Takke NOATBepXKJaeT, 4TO
JAJS JTUKBUJALMU HeCTaGUJIbHOCTH cerMeHTa QUKcanus
yepe3 OCTUCTble OTPOCTKH obecleyrBaeT JOCTAaTOYHYIO
cTabu/Iu3alnuilo MO03BOHOYHMKA M He HapyllaeT ee
6uomexaHuky. [loutn 30-7eTHUHA ONBIT NPHUMEHEHUS
MoaubUKaui KoHCTpykuuu /[pkanuiosa [6,8] mokasasn
ee BBICOKYI0 3¢ eKTUBHOCTb B JIeUeHUH HeCTabUJIbHOCTHU
M03BOHOYHBIX CETMEHTOB.
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PucyHok - 2 a,b,c - [layueum B., 65 1em. MPT- cHumku 601bH01 ¢ 08ycmMopoHHUM (6u1amepanbHbiM) 601€8bIM CUHOPOMOM NpU
CcmeHo3upyouem NoAUCezMeHMapHoM npoyecce 8 NOSICHUYHOM omadesie N0360HOYHUKA (2a,b). HHmpaonnepayuonxas ggomoepagus: -
pacwuperHas uHmepAaMuHIKmomus Ha L3-4 ¢ 0dHoll u L5-S1 ¢ npomugono103cHotl cmopoH, 00pcanbHas U 6eHMpaabHAasi 0eKkoMnpeccust u
debpummenm no38oHo4YHo20 kKaHana (2 c). [loaHoe npekpaweHue 6018020 cuHIPOMA ¢ 06eux CmopoH

JnsinpoduiakTUKU UJIeYeHUSATIOC/Ie0epaliOHHON
HeCcTa6MJIbHOCTH Mbl 10JIT0€ BpeMs (33/10/1T0 J10 TOSIBJIEHUS
DIAM) wucnosib3oBaiu paspabotaHnyw f.P. /xanumoBbiM
IJIACTUHYATYI0 KOHCTPYKUMIO (ABTOPCKOE CBU/IETETBCTBO
CCCP Ne1326161, 1987 ropx) [6]. MomudunrpoBaHHas

KOHCprKHI/IH B OTJIMYHE OT CBOEro HpOTOTI/IHa numeert
MeHbIlIMe rabapuThl U pacCYUTaHa Ha PUKCALUIO OJHOIO
WK ABYX IIO3BOHOYHBIX CEIrMEHTOB, B KOTOpOM numeeTcd
HeCcTabuJIbHOCTb.

c

PucyHnok 3 - MPT u penmeen-chumku [layuenma C. ¢ npoaancamu 08yx duckos: a) MPT-cHuMok nosicHuuHo20 omdeaa do onepayuu;
b) peHmaeH-CHUMOK NOsICHU4HO20 omde1a noc/e onepayuu ¢ umnaaHmamon (JPS) e 6okoeoii npoekyuu; c) peHmaeH-cCHUMOK NOSICHU4HO20
omdesa nocae onepayuu ¢ umnaaumamon (JPS) 8 npsamoii npoekyuu

3. CnoHauionaTuyeckue - y GOJIBIIMHCTBA
GOJIbHBIX 3TOM Trpymnnbl Ha cCHoHAWIorpamMMax U MPT
UCC/Ie[JOBAHUAX SIBHBIX [PU3HAKOB JlereHepaTUBHBIX
U3MEeHEeHUH I03BOHOYHBIX CEerMEHTOB He BBbISABJISETC.
OpHako, 4YeTKO BHUAHO YMeHbleHHWe MHHepaJbHOU
IJIOTHOCTH TeJl ¥ 3aJJHUX KOCTHBIX 3J1eMEHTOB [T03BOHKOB
JIOKaJIbHOTO WJIM PaclpOCTPAaHEHHOro THUMa (OocTeoleHUs -
0CTeoNnopo3) M INpPU3HAKUM HEKOTOPOro BbINAYMBAHUA
JMCKOB (TOpMOHaJIbHasA CIOHAUI0NaTHs). [leHCUTOMeTpus

PucyHok 4 - [layuenm /]., 29 nem, ¢ atombouwuaszuveckumu 60asmu. MPT- uccaedosaHue: usmeHenus no3goHkos no muny Modic 2
(nepeposicdeHue KpacHo20 KOCMHO20 M032a 8 HCeAMO8AMYI0 HCUPOBYIO MKAHb)

JleyeHue 6GOJIBHBIX JAHHOM I'PyNIbI MPOBOAUJIOCH

C INpUMEeHEeHHneM AJIUTEJIbHBIX KOHCEpBAaTUBHO-

opTonegu4yecKux MepOHpHﬂTHﬁ, KOTOpbI€ OKa3aJIuCb

BeCcbMa 3 deKTUBHBIMU " Jalu  YCTOWYMUBBIN
BoiBOABI

AHanu3 pe3ynbTaToB UcCae[0BaHUsA 536 GOJbHBIX
¢ HecrnenuPUUECKUMH MOSCHUYHBIMU OOJISIMU, KOTOPBIM
caenano MPT u KT nokasbiBarT, YTO MOSICHUYHbBIE OOJIU HE

KaK IPaBWJIO MOJATBEPXKAAeT U3MEHEHUSI B MUHEPATIbHON
IJIOTHOCTH KOCTeH. B 3Ty »Ke rpynmy Mbl BKJIIOYHUIA
U GOJIBHBIX C H3MEHEHUSIMH II03BOHKOB N0 MOAMKY
(«CIOHAUIOAUCIUTBI» HesCHOM 3TuhoJsoruu) (PucyHOK
4). 3TOT TUN MNOSCHUYHBIX 60JIel HEKOTOPbIE ABTOPBI
Ha3blBAlOT «HEONpEeJEeJEeHHbIMU» MOCKOJbKY €AUHOr0
MHEHHS1 00 UX ITHONATOreHe3e M0Ka HeT U JUCKYCCUU Ha
3Ty TEMY NPO/OJIKAITCS.

MIOJIOXKHUTEIbHBIH pe3ysbTar (xopceToTepamnus,
06e360s1MBalOLMe, TEPAIKsA Ha TOBbILIEHHEe MUHEPaTbHON
IIJIOTHOCTH KOCTEH).

TOJIBKO MYJIBTU3THUJIOTUYHBI HO U MyJIbTUNIATOr€HEeTUYHbI. B
MOsIBJIEHUH CHH/IpOMa UTPaIOT POJIb HECKOBKO GaKTOPOB.
Mpl BbIAEIMIA TPU CPYIIbl IPOLLECCOB, NPUBOAALIUX K
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MOsIBJIEHUIO HecnelipUyeCcKUX MOSICHUYHBIX 60JIeH:

1. Jectabunusupyrouiue - HapylleHHUs
CTaGUJIBHOCTH B MN03BOHOYHOM CerMeHTe, c
BO3HWKHOBEHHMEM IaTOJIOTUYECKOH MOJBWXHOCTH B

FOPU30HTA/IBLHOH MJIOCKOCTU U GOJISIMU JIIOMOAJITHIECKOT0
Tuna. OGbIYHO 3TO HAGJIIOAAETCS B HAyaJbHBIX CTaJUAX
JleTeHepaTUBHBIX IPOLECCOB IMO3BOHOYHMKA. B 3Tux
c/lyyasix yallle BCero HabJIr0/JaeTCcsi CHUXKEHHE BbICOTHI 1-T0
(oueHb peiKO 2-X) MEKIO3BOHKOBOIO JMCKA, YTO TOBOPUT
0 Hayasle ero paspylleHUs] U INOTepe CTAOUIbHOCTH B
N03BOHOYHOM CETMEHTE.

2. CTeHo3upylOlMe - JlereHepaTUBHbIE MPOLECCHI
B BepTeOpasIbHbIX CErMEHTaX, BBI3bIBAIOIIHME CYXKEHUS
NPOCBETAI03BOHOYHOI'0 KaHa/Ia C KOMIIpecCHei 371eMEeHTOB
Jlypa/IbHOI'0 MeIlKa W CIHMHHOMO3IOBBIX KOpEIIKOB. B
3TUX CJy4yasxX HabJwAaeTcsd 060JieBOH CHUHAPOM dalle
JIIOMOOUIIMAITHYECKOro  XapakTepa. CTeHO3MpYyOIUN
nporecc  MOXeT  GbITb ~ MOHOCErMeHTapHbIM (Y
OTHOCUTEJIbHO MOJIO/IbIX ~MAIMEHTOB), JUCKOI'€HHBIM
(rppka  AMcKa), WJIM Ke BepTeOpO-AHUCKOTeHHBIM
(cmoHMIONIMCTES, JlereHepaTUBHbIE YTOJIIEHUsS CBS30K,
occupUKaThl 4 Ap.);

Mo UKy («CIIOHUIOAUCIATBI» HESICHOU 3THOJIOTUH).

Y 383 (71.45%) uesnoBek 601€BOM CUHAPOM y/1aJ10Ch
JINKBU/JIUPOBATh KOHCEPBAaTUBHO- OPTOIEJUYECKUM
JledeHreM, BaXKHbIM KOMIIOHEHTOM KOTOPOTO SIBJISIETCS
NpUMeHeHHe MpenapaToB JJisd yAy4lleHUs MUHepalbHOU
IJIOTHOCTU  KocTed. 153  (28.54%) 6GOJbHBIM  U3-
32 He3)PEeKTUBHOCTH  KOHCEPBATHBHOTO  JieueHHUs
NPOU3BEJIEHO XUPYPrUYECKOe BMEIIATENbCTBO. BbIsiBIEeHbI

CUTyalu¥, TpeOyliue pas3IMYHbIX XUPYPrUYECKUX
peLIeHui:

1. O HOCTOPOHHUH (MoHOMIATEpAIbHBIN)
60JIeBOM  CHHJPOM C MpPOJANCOM  OAHOTrO  JiUCKa
(ocTpplli MOHOCETMEHTapHbIA CTEHO03), BbI3bIBAIOLIUM

JUCKOPAJUKYJASAPHbIA KOHGQJIUKT 6€e3 HecTabUJIbHOCTHU
CerMeHTa.

2. /[IBycTopoHHMH (6usaTepanbHbIH) 60JieBOU
CHHJPOM, 06YC/I0BJIEHHBIH BBIITYMBAHUAMU 2-X UJIH 60Jiee
JIMCKOB (MOJIMCErMeHTapHbIH CTEHO03), KOMIIPEMHUPYIOIIHX
COOTBETCTBYIOLIME KOPELIKH C OAHOM UJIM Pa3HbIX CTOPOH
C sIBJIEHUSIMHU HECTAGUIbHOCTH CErMEHTOB.

B kaxzoll W3 3THUX CUTyaluuid NpPOU3BOAUJIACH

HHTEPJIAMHUHIKTOMUA (l{ame pacmnpeHHaﬂ) Ha 1-oM uau
2-x YPOBHAX COOTBETCTBYIOIIUX CTOPOH, AJA gopcanbﬂoﬁ
44 BeHTpaﬂbHOI;‘I AEKOMIIpECCUU KOPEUIKOB W 3JIEMEHTOB
AYPaJIbHOIO  MeEIIKa. le/l HaJIMYUU HeCTabUIbHOCTH
onepanuda 3aKaHYUBAETCA CErMEHTAPHBIM apTpPOAe30M Ha
COOTBETCTBYHOLIUX YPOBHAX UJIU (l)I/IKcaLlI/Ieﬁ HUMIIJIAaHTaMH.

3. CnoHAW/IONaTHYECKUE — 3TO rpylmna GOoJIbHBIX
Ha cnoHguiorpaMmax U MPT wucciefjoBaHUSX, KOTOPBIX
SBHbIX  IPU3HAKOB  JleT€HepaTUBHBIX  M3MEHEHUH
NO3BOHOYHBIX CErMEHTOB He BblsABAAeTcsd. OHaKo,
BUJIHO YMeHblIeHHWe MHHEepaJbHOW IUIOTHOCTH TeJa U
3a/IHUX KOCTHBIX 3JIEMEHTOB [03BOHKOB JIOKAJIbHOT'O
WJIM PacIpOCTPAHEHHOTO THUIA U NMPU3HAKH HEKOTOPOro
BBIINAYMBAHUSA JUCKOB (rOpMOHa/IbHasA CIOHAWJIONATHA).
JleHcUTOMETpUSA KaK [IPaBUJIO MOATBEPXKAAET U3MEHEHUS
B MUHEPAJIbHOM MJIOTHOCTH KOCTeH. B 3Ty ke rpynmy Mbl
BKJIIOYMJIM U OOJIbHBIX C HW3MEHEHUSIMU II03BOHKOB IO

KondmKT wuHTepecoB. ABTOp 3asBiseT 06

OTCYTCTBUH KOHQJIMKTA HHTEPECOB.

dunaHcupoBaHue. Her.
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Tyitingeme

Ben atimarbiHOarsl ayblpcblHy Ken pakmopsl KyOblablc 601biN MA6bLAAdbL, COHOIKMAH 3muonamozeHemuKaslk emoeyoi mayoay
ywin MPT, KT scaHe 6acka 3epmmeynepdi K010aHa omblpbli, OHbIH cebebiH aHbikmay eme MaHbI30bL. 2Kardatinapouly 6acsim kenuwiieinde
KoHcepsamuemi opmonedusiiblk emdey o4 Homudice 6epedi. Xupypausnvlk emoeydi opmonedusiavlk emoey muimcis 60araH sxcardaiida FaHa
JHCyp2i3y Kepek, co0aH KelllH cyliek KypblabiMdapblHOarbl e32epicmepdi Kaabinka keamipy 60lbIiHWa wapanaposl HaaFacmelpy Kepek.

Bya koasxcasbada 93ipbalircan [leHcayavlk cakmay muHucmpaieiniy Tpasmamosaozus icaHe opmonedusi FbliblMu-3epmmey
UHcmumymolHoa 6esa aypysbimeH aysipamsiH 536 Haykacmul MPT scane KT 3epmmey scaHe emdey Hamudicenepi 60libiHWa 6en aypyblHblH
Hezizei cebenmepiHe masday 6epinzeH.

TyiiiH ce3dep: 6es aypyblHbIH cebenmepi, 0CMeonopo3, KOHcep8amuemi em, Xupypausiablk 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: yashardjalilov@mail.ru

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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