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Original article

The sphenofrontal suture: Age, gender characteristics, and correlation
with craniometric parameters

Anar Abdullayev

Head of Department of Human Anatomy and Medical terminology, Azerbaijan Medical University, Baku, Azerbaijan.
E-mail: anarabdullaev72@mail.ru

Abstract

The purpose of the study was to study the length of the sphenofrontal suture in age and gender aspects, as well as its correlation with
craniometric parameters.

Methods. The research material consisted of 200 skulls. There were 20 skulls of adolescence age, I adulthood age 68, Il adulthood
age 72, and elderly age 40. In total, there were 86 male skulls and 114 female skulls. The statistical significance of the difference between
the groups' indicators was assessed by the Student-Bonferroni t-test, F-Fisher tests, nonparametric Mann-Whitney U-test, and nonparametric
Kruskal-Wallis H-test. A non-parametric p-Spearman's rank correlation was used in the study.

Results. Analysis of male skulls by age did not reveal a statistically significant difference for the length of the left sphenofrontal suture
(PF=0.177; PH = 0.142). Also, on male skulls, the length of the right sphenofrontal suture values did not have a statistically significant difference
(PF = 0.916; PH = 0.936). On female skulls, the value of the studied parameter also did not differ statistically across age periods: for the left
sphenofrontal suture (PF = 0.643; PH = 0.688) and for the right sphenofrontal suture (PF = 0.956; PH = 0.880). The left sphenofrontal suture’s
length differed statistically significantly between male and female skulls only in adulthood age II (PF < 0.001; PU < 0.001). The length of the
left sphenofrontal suture had a statistically significant direct correlation with a large number of craniometric parameters (maximum cranial
length, nasio-occipital length, maximum cranial breadth, basion-bregma height, cranial base length, maxilla-alveolar breadth, minimum
frontal breadth, upper facial breadth, nasal height, nasal breadth, left orbital height, right orbital height, parietal chord, mastoid height and
biasterionic breadth). The length of the right sphenofrontal suture was statistically significantly directly correlated with cranial base length, left
orbital height, right orbital height, parietal chord, and biasterionic breadth.

Conclusion. Considering that isolated premature synostosis of the sphenofrontal suture has been increasingly identified in clinical
practice in recent years, study is of not only theoretical but also practical interest.

Key words: sphenofrontal suture, a non-parametric p-Spearman's rank correlation, male skulls, female skulls, craniometric parameters.
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Introduction

Close attention to the study of the sphenofrontal
(frontosphenoidal) suture is primarily associated with the
involvement of this suture in the process of premature
synostosis and a number of external and functional defects
resulting from this pathology [1-5]. According to Sperber
GH. et al. [6], the growth of the anterior cranial fossa in
the anteroposterior direction depends on the growth of
the sphenofrontal, frontoethmoidal, and sphenoethmoidal
sutures. Sutures are sites of cell proliferation and fiber
formation where appositional osteogenesis promotes
growth of adjacent bones. Experimental evidence shows
that sutural bone growth compensates for separating forces,
which are the main determinants of cranial growth. The
separation of bones is not a purely translatory movement,
but rather an alternating oscillatory movement. It responds
to functional matrices that act through pressure or tension
on the bones resulting from organ growth or muscle pull.
CalandrelliR. etal. [7] indicated that the continuation of each
coronal suture to the base of the skull is divided into anterior
and posterior branches. The anterior branch consists of the
fronto-sphenoidal suture (minor) and ethmoidosphenoidal
synchondrosis, and the posterior branch consists of the
spheno-squamous and sphenoidparietal sutures (minor)
and spheno-petrosal synchondrosis. The shortened length
of the middle cranial fossa is associated with the extension
of the synostotic process towards the minor sutures of the
anterior branch of the coronary ring. In particular, welding
of fronto-sphenoidal sutures plays a key role in reducing the
growth of the middle cranial fossa. The presence of major
sutures in the coronal ring (coronal sutures) and minor
sutures in the posterior branch of the coronal ring does not
lead to a decrease in the length of the middle cranial fossa.
According to Runyan CM. et al. [8], the pattern of increasing
involvement and severity of suture fusion was observed for
both major and minor sutures within the different arches
and intraoccipital synchondroses. In general, minor suture
fusion presented together with, or before, fusion of the
major suture within the same arch.

Transorbital neuroendoscopic approaches (TONES)
promise to open up new possibilities in skull base surgery,
offering alternative routes to reach the anterior and middle
cranial fossa (ACF and MCF, respectively). The plane of
attachment of the lateral canthal tendon and sphenofrontal
suture (SFS) have been identified as key anatomical
landmarks for TONES approaches [9].

A small number of studies have been devoted to the
prenatal morphogenesis of the sphenofrontal suture [10,
11]. According to Captier G. et al. [10], the sphenofrontal
suture was first identified in the fetus at 2.7 months of
age as two distinct regions. The first was located medially
between the orbital part of the frontal bone and the lesser
wing of the sphenoid bone. It was located almost in a
horizontal plane and formed the roof of the orbit. The
second was located laterally between the frontal bone and
the greater wing of the sphenoid bone and formed the
lateral wall of the orbit. The medial part was the junction
of the membranous ossification of the frontal bone and the
endochondral ossification of the ala orbitalis. The lateral
sphenofrontal suture develops, like other sutures, between
two membranous bones: the orbital part of the frontal bone
and the greater wing of the sphenoid bone. This is an end-
to-end suture, the growth axis of which is vertical relative
to the lateral wall of the orbit. Mathijssen IM. et al. [11] in
their study found that in the youngest specimen (15 weeks
of gestation), ossification of the cartilages of the lesser and
greater wings of the sphenoid bone continued, while a

significant part of the roof of the orbit, formed by the frontal
bone, had already formed. A fairly wide membranous
interface was observed between the sphenoid and frontal
bones. This distance between the free edges of the frontal
bone inside the orbit and the sphenoid bone gradually
decreased over the following weeks. At week 19, the greater
wing of the sphenoid bone and the frontal bone are at their
closest approach in the upper lateral corner of the orbit.
The first origin of the frontosphenoidal suture was seen at
this site, extending just beyond the orbit in the temporal
region in a 21-week fetus. Over time, suture formation
spreads from this point intraorbitally in the mediocaudal
direction and temporally in the occipito-cranial direction.
Skull at approximately 34 weeks' gestation with completed
frontosphenoidal suture, both intraorbital and temporal.
In the temporal region, the frontosphenoidal suture lies in
front of the sphenoid fonticulus, which closes during the
first year of life.

The importance of growth in the sphenofrontal
suture for intracranial enlargement and formation of the
upper part of the face is indicated [12-14]. According to
Enlow DH. and Hans MG. [12], there is resorption from the
anterior wall of the middle cranial fossa, deposition on the
orbital surface of the sphenoid bone and in the sphenofrontal
suture, as well as displacement of the anterior cranial fossa
forward as the frontal lobes shift anteriorly. Jhamb T. et al.
[13] have suggested that the growth of the sphenoethmoidal
and sphenofrontal sutures in the anterior cranial base
ceases at about 7 years of age; therefore, the anterior cranial
base is used as a reference structure for superimposing
radiographs in 2-dimensional (2D) and 3-dimensional
(3D). These data are consistent with the study by Sakurai
A. et al. [14], which indicates that premature closure of the
coronal suture, which also includes a similar process in the
sphenofrontal suture, retards forward growth of the frontal
bone.

The main features of the spheno-frontal suture
craniosynostosis, which distinguish it from other
plagiocephaly types, are the following: the supraorbital
margin on the affected side is displaced downward; the
deviation of the nose is insignificant and always manifests
itself in the form of a displacement of the tip of the nose
towards the affected side and the root of the nose towards
the healthy side. Its synostosis limits the growth of the
superolateral edge of the orbit upward, outward, and
forward, which causes such main signs of synostosis
as drooping of the roof of the orbit, flattening of the
supraorbital region, and frontal and temporal regions
(which are adjacent to each other in this place) [1].

The literature review, as follows from the above,
covers many aspects of theoretical and practical medicine
with the study of the sphenofrontal suture. However,
unfortunately, it was not possible to find a general work
on the morphometry, age, and gender characteristics of
this suture. The bulk of research [1-5, 7, 8, 14] concerns
premature synostosis of the sphenofrontal suture with
the development of plagiocephaly. Craniosynostosis is a
process of premature suture closure and occurs as the brain
continues to grow, whereas craniostenosis is the result of
this process [7].
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To thoroughly explain the role of the sphenofrontal
suture in the development of plagiocephaly and to clarify
the predisposition of this suture to premature synostosis, it
is necessary to study age and gender characteristics, as well
as its correlation with the main craniometric parameters.

Material and methods

The research material was 200 skulls from the
craniological collection of the museum of the Department
of Human Anatomy and Medical Terminology of the
Azerbaijan Medical University. The age periodization
scheme adopted in 1965 at the 7th All-Union Conference
on Problems of Age-Related Morphology, Physiology, and
Biochemistry was used [15]. Thus, there were 20 skulls of
adolescence age, I adulthood age 68, II adulthood age 72,
and elderly age 40. In total, there were 86 male skulls and
114 female skulls. The length of the sphenofrontal suture
was measured between its intersection with the coronal
suture and its intersection with the sphenozygomatic
suture. All skulls with synostosis of the suture sections
involved in the formation of the points between which the
length of the sphenofrontal suture was measured were
excluded from the study.

The length of the sphenofrontal suture was first
measured in two ways: in the first method, the tracing paper
was placed on the sutures, and the suture's serrations were
carefully outlined with a pencil. Then the tracing paper was
transferred to graph paper and the length of the suture
was measured. With the second method, the thread was
inserted into the suture using a needle completely, along the
entire length of the suture; then the thread was pulled out
of the suture and its length was measured. The length of the
suture was taken as the average of the two indicated values.
All cranial measurements were made according to Langley
NR. et al. [16]. These sizes were also determined using an
electronic digital caliper (resolution: 0.01 mm, accuracy:

Results

The values of the left and right sphenofrontal
sutures length on male skulls of adolescence and I

It was not possible to find any work carried out for
this purpose.

The purpose of the study was to study the length
of the sphenofrontal suture in age and gender aspects, as
well as its correlation with craniometric parameters.

+0.02 mm). In the study we calculated the mean (M), median
(Me), 25%, and 75% percentiles (Percentile 25, Percentile
75) of the investigated parameters. Statistical analysis was
carried out using the program "IBM Statistics SPSS-26". The
statistical significance of the difference between the groups'
indicators was assessed by the Student-Bonferroni t-test,
F-Fisher tests, nonparametric Mann-Whitney U-test, and
nonparametric Kruskal-Wallis H-test. A non-parametric
p-Spearman's rank correlation was used in the study [17].
The limit of statistical significance was taken equal to
be 0.050. Correlations of the length of the left and right
sphenofrontal sutures with age, gender, maximum cranial
length, nasio-occipital length, maximum cranial breadth,
bizygomatic breadth, basion-bregma height, cranial base
length, basion-prosthion length, maxilla-alveolar breadth,
maxilla-alveolar length, biauricular breadth, nasion-
prosthion height, minimum frontal breadth, upper facial
breadth, nasal height, nasal breadth, left orbital breadth,
right orbital breadth, left orbital height, right orbital height,
biorbital breadth, interorbital breadth, frontal chord,
parietal chord, occipital chord, foramen magnum length,
foramen magnum breadth, mastoid height, biasterionic
breadth, bimaxillary breadth, and zygoorbitale breadth
were studied.

The protocol of this study to investigate the
correlation between the length and width of the foramen
magnum and craniometric data of the skull was approved
by the Bioethics Committee of the Azerbaijan Medical
Academy in 2020.

adulthood age are given in Table 1; the same parameters
for Il adulthood age and elderly age are given in Table 2.

Table 1 - The values of the left and right sphenofrontal sutures length on male skulls in adolescence and I adulthood age (in mm)

Age periods Adolescence I adulthood age
Parameters and their values M Me Percentile 25 | Percentile 75 M Me Percentile 25 | Percentile 75
Left sphenofrontal suture’s length 23.9 23.8 21.2 26.4 24.0 23.5 22.0 26.2
Right sphenofrontal suture’s length 22.8 22.5 19.5 26.0 23.2 22.1 20.8 25.7

Table 2 - The values of the left and right sphenofrontal sutures length on male skulls of in I adulthood and elderly ages (in mm)

Age periods II adulthood age Elderly age
Parameters and their values M Me Percentile 25 | Percentile 75 M Me Percentile 25 | Percentile 75
Left sphenofrontal suture’s length 25.3 25.1 23.4 26.8 23.6 22.8 21.2 25.9
Right sphenofrontal suture’s length 23.2 23.8 21.2 25.9 22.6 22.3 21.2 24.6

Thevalues of the leftand right sphenofrontal sutures
length on female skulls of adolescence and I adulthood age

are given in table 3; the same parameters for II adulthood
age and elderly age are given in Table 4.

Table 3 - The values of the left and right sphenofrontal sutures length on female skulls in adolescence and I adulthood age (in mm)

Age periods Adolescence I adulthood age
Parameters and their values M Me Percentile 25 | Percentile 75 M Me Percentile 25 | Percentile 75
Left sphenofrontal suture’s length 22.5 22.3 21.0 23.8 22.9 22.4 21.2 24.0
Right sphenofrontal suture’s length 22.7 22.0 20.7 25.0 22.7 21.6 20.4 25.5

Analysis of male skulls by age did not reveal a
statistically significant difference for the length of the left
sphenofrontal suture (PF=0.177; PH=0.142). Also, on male
skulls, the length of the right sphenofrontal suture values
did not have a statistically significant difference (PF=0.916;

PH=0.936). On female skulls, the value of the studied
parameter also did not differ statistically across age
periods: for the left sphenofrontal suture (PF = 0.643; PH
= 0.688) and for the right sphenofrontal suture (PF=0.956;
PH = 0.880).
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Table 4 - The values of the left and right sphenofrontal sutures length on female skulls in 1l adulthood and elderly ages (in mm)

Age periods IT adulthood age Elderly age
Parameters and their values M Me Percentile 25 Percentile 75 M Me Percentile 25 Percentile 75
Left sphenofrontal suture’s length 22.9 22.3 21.6 23.9 23.6 23.1 21.5 24.4
Right sphenofrontal suture’s
length 23.0 22.9 20.9 24.0 23.1 22.3 21.2 24.2

The left sphenofrontal suture’s length differed
statistically significantly between male and female skulls
only in adulthood age II (PF < 0.001; PU < 0.001). In other
age periods, the length of the left sphenofrontal suture did
not have a statistically significant difference between male
and female skulls: in adolescence (PF = 0.326; PU = 0.409),
in I adulthood (PF = 0.134; PU = 0.080), and in elderly age
(PF = 0.978; PU = 0.967). A study of the difference in the

length of the right sphenofrontal suture did not reveal a
statistically significant difference in all age periods studied:
in adolescence (PF =0.922; PU=0.934), in I adulthood (PF =
0.529; PU = 0.481), in I adulthood (PF = 0.818; PU = 0.401),
and in elderly age (PF = 0.604; PU = 0.892).

The values of the sphenofrontal suture indicators by
age periods are given in Table 5.

Table 5 - Values of the length of the sphenofrontal suture by age periods (in mm)

Age periods

Adolescence I adulthood II adulthood Elderly
Mean 22.9 23.4 24.0 23.6
Left sphenofrontal Median 22.7 22.9 23.6 23.1
suture Percentile 25 21.1 21.2 21.9 21.3
Percentile 75 25.5 25.7 26.1 24.7
Mean 22.7 22.9 23.1 22.8
Right sphenofrontal Median 22.0 21.7 23.3 22.3
suture Percentile 25 20.7 20.5 21.1 21.2
Percentile 75 25.5 25.5 24.9 244

Left sphenofrontal suture: PF = 0.398; PH = 0.296.
Right sphenofrontal suture: PF = 0.976; PH = 0.858.

The values of the length of the sphenofrontal suture
indicators for males and females are given in Table 6.

Table 6 - Values of the length of the sphenofrontal suture for male and female skulls (in mm)

Gender
Male skulls Female skulls
Mean 24.4 23.0
Median 24.3 22.5
Left sphenofrontal suture - PF =0.001 PU <0.001
Percentile 25 22.1 21.2
Percentile 75 26.5 24.1
Mean 23.0 22.8
. Median 22.5 22.2
Right sphenofrontal suture - PF =0.698 PU=0.433
Percentile 25 21.0 20.6
Percentile 75 25.7 24.6

The results of correlations of the sphenofrontal

suture obtained are presented in the form of Tables 7 - 11.

Table 7 - Correlation relationships between left and right sphenofrontal sutures’s length with age, gender, maximum cranial length,

nasio-occipital length, and maximum cranial breadth

Data SFS (1) SFS (v) Age Gender MCL NOL MCB
-0.254%% 0.310%*
SFS M) p 0.676%* 0.077 0.310%* 0.226%*
P 1.000 0.000 0.282 0.000 0.000 0.000 0.001
SFS (0 p 0.676%* 1.000 0.037 -0.056 0.121 0.080 0.088
P 0.000 . 0.604 0.434 0.087 0.263 0.216
* - the null hypothesis is rejected.
SFS (1): sphenofrontal suture (left); SFS (r): sphenofrontal suture (right); MCL: maximum cranial length; NOL: nasio-occipital length;
CB: maximum cranial breadth.

Table 8 - Correlation relationships between left and right sphenofrontal sutures’s length with bizygomatic breadth, basion-bregma
height, cranial base length, basion-prosthion length, maxilla-alveolar breadth, maxilla-alveolar length, and biauricular breadth

Data BZB BBH CBL BPL MAB MAL BAB
SFS () p 0.096 0.227*%* 0.285** 0.012 0.172* 0.044 0.071
p 0.177 0.001 0.000 0.866 0.015 0.543 0.319

SFS (r)p 0.006 0.075 0.189** 0.039 -0.026 -0.024 0.028
p 0.931 0.292 0.007 0.588 0.714 0.739 0.691

* - the null hypothesis is rejected.
BZB: bizygomatic breadth; BBH: basion-bregma height; CBL: cranial base length; BPL: basion-prosthion length;
MAB: maxilla-alveolar breadth; MAL: maxilla-alveolar length; BAB: biauricular breadth.
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Table 9 - Correlation relationships between left and right sphenofrontal sutures’s length with nasion-prosthion height, minimum

frontal breadth, upper facial breadth, nasal height, nasal breadth, left orbital breadth, and right orbital breadth

Data NPH MFB UFB NH NB OBL OBR
SFS (Dp 0.101 0.224%* 0.159* 0.211%* 0.147* 0.087 0.025
P 0.157 0.001 0.025 0.003 0.039 0.221 0.723

SFS (v) p 0.005 0.118 0.086 0.109 0.133 0.089 0.067
p 0.949 0.096 0.226 0.124 0.061 0.212 0.346

* - the null hypothesis is rejected.

OBL: orbital breadth left; OBR: orbital breadth right.

NPH: nasion-prosthion height; MFB: minimum frontal breadth; UFB: upper facial breadth; NH: nasal height; NB: nasal breadth;

Table 10 - Correlation relationships between left and right sphenofrontal sutures’s length with left orbital height, right orbital height,

biorbital breadth, interorbital breadth, frontal chord, parietal chord, and occipital chord

Data OHL OHR BOB I0B FC PC oC
SFS (M p 0.142* 0.208** 0.047 0.074 0.128 0.152* -0.041
p 0.046 0.003 0.506 0.301 0.071 0.032 0.564
SFS (1) p 0.171* 0.161* -0.043 -0.085 -0.043 0.140* 0.032
p 0.015 0.022 0.544 0.229 0.544 0.047 0.649

* - the null hypothesis is rejected.

PC: parietal chord; OC: occipital chord.

OHL: orbital height left; OHR: orbital height right; BOB: biorbital breadth; IOB: interorbital breadth; FC: frontal chord;

Table 11 - Correlation relationships between left and right sphenofrontal sutures’s length with foramen magnum length, foramen

magnum breadth, mastoid height, biasterionic breadth, bimaxillary breadth, and zygoorbitale breadth

Data FML FMB MH BiAB BMB Z0B
SFS @ p 0.053 -0.029 0.237*%* 0.189%* 0.088 0.137
p 0.460 0.681 0.001 0.008 0.220 0.054

SFS (v) p 0.051 0.039 0.100 0.141* 0.037 0.135
P 0.474 0.582 0.159 0.047 0.605 0.056

* - the null hypothesis is rejected.
FML: foramen magnum length; FMB: foramen magnum breadth; MH: mastoid height; BiAB: biasterionic breadth; BMB;
bimaxillary breadth; ZOB: zygoorbitale breadth.

The correlation relationships between SFS (1) and basion-bregma height (BBH) are presented in the Figure 1.
nasio-occipital length (NOL), and between SFS (1) and
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Figure 1 - The correlation relationships between SFS (1) and nasio-occipital length (NOL), and between SFS (1)
and basion-bregma height (BBH)

The correlation relationships between SFS (1) and height (NH) are presented in the Figure 2.
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Figure 2 - The correlation relationships between SFS (1) and cranial base length (CBL), and between SFS (1) and nasal height (NH)

p-Spearman's rank correlation showed that there
is correlation between SFS (1) and BiAB (biasterionic
breadth) (p = 0.189, P = 0.008). Also SFS (r) and BiAB are
in correlative relationships (p = 0.141, P = 0.047). Results of

these correlations are presented in the Figure 3.
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Figure 3 - The correlation between SFS (1) and BiAB (biasterionic breadth)

p-Spearman's rank correlation showed that there is
correlation between SFS (r) and CBL (p = 0.189, P = 0.007).
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Result of this correlation is presented in the Figure 4.
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Figure 4 - The correlation between SFS (r) and CBL

Discussion

According to Yasonov SA. et al. [1], sphenofrontal
craniosynostosis (SFC) is a new form of premature closure
of cranial sutures. Based on cases of craniosynostosis and
frontal plagiocephaly observed in the Russian Children's
Clinical Hospital since 1999, authors estimated the
frequency of isolated SFC to be 1:43 among all cases of
synostosis and 1:8 among cases of frontal plagiocephaly.

Plagiocephaly is a complex asymmetrical deformity
that affects the skull, facial bones, and mandible [14].
Kreiborg S. et al. [18] also note severe deformation of
the base of the skull. According to Opperman L.A. [19], in
humans, the end point of cranial vault growth is determined
upon fusion of associated bones in the third decade of life.
However, in the facial complex, the bones remain separated
by a fibrous union until the seventh or eighth decade of
life. The sphenofrontal suture, although it refers to the
sutures of the cranial vault, in terms of its development
in prenatal ontogenesis has connections with the base
of the skull, and as follows from the above literary data,
with premature synostosis it affects the facial skeleton.
The main attention in the literature is paid to such sutures
as sagittal, coronal, and lambdoid [20-22]. However, the
role of “the minor sutures” in premature synostosis and
the resulting reduction in the size of the cranial fossa
cannot be underestimated [7, 23]. The temporozygomatic
suture on the zygomatic arch grows predominantly in
the anteroposterior horizontal direction, largely due to
the longitudinal growth of the brain and spheno-occipital
synchondrose cartilage. The anteroposterior growth of
the nasomaxillary sutures, forming a raised bridge of the
nose, is the result of anteroposterior expansion of the nasal
septum. The frontomaxillary, frontozygomatic, frontonasal,
ethmoidomaxillary, and frontoethmoidal sutures are sites
of bone growth primarily in the vertical direction as a result
of the expansion of the eyeball and nasal septum [6].

According to our study, the left sphenofrontal
suture’s length differed statistically significantly between

male and female skulls only in adulthood age II (PF < 0.001;
PU < 0.001). In other age periods, the study of the difference
in the length of the sphenofrontal suture between male and
female skulls did not reveal statistical significance.

The correlation of the length of the sphenofrontal
suture has not been considered in the literature. According
to our data, the length of the left sphenofrontal suture is
shorter on female skulls than on male ones. The difference
was statistically significant (p=-0.254, P<0.001). The right
sphenofrontal suture was also longer on male skulls;
although this difference was not statistically significant
(p=-0.056, P=0.434). We found that the length of the left
sphenofrontal suture had a statistically significant direct
correlation with a large number of craniometric parameters
(maximum cranial length, nasio-occipital length, maximum
cranial breadth, basion-bregma height, cranial base length,
maxilla-alveolar breadth, minimum frontal breadth,
upper facial breadth, nasal height, nasal breadth, left
orbital height, right orbital height, parietal chord, mastoid
height, and biasterionic breadth). The length of the right
sphenofrontal suture was statistically significantly directly
correlated with cranial base length, left orbital height, right
orbital height, parietal chord, and biasterionic breadth.
Thus, both sphenofrontal sutures statistically significantly
directly correlate with the height of both orbits, cranial base
length, parietal chord, and biasterionic breadth. According
to Enlow DH. and Hans MG. As the brain expands, the
sutures respond by depositing new bone at the contact
edges of the frontal, parietal, occipital, and temporal bones.
This expands the perimeter of each bone. At the same time,
bone is deposited at both the ectocranial and endocranial
sites to increase thickness [12]. The main factor, a kind of
impulse for the formation of the vault and base of the skull,
is the brain. Speransky VS. and Zaichenko A.L noted that in
adult skulls, the anterior quadrants of the skull base were
large in total on the left in 20%, on the right in 25%, and
were symmetrical in 54.5% of cases [24]. The sphenofrontal
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sutures have “roots” at the base of the skull and extend
to the vault; thus, they are related to the anterior cranial
fossa, the cranial vault, and the orbits. This determines,
in our opinion, such a number of statistically significant

Conclusion

Due to the high relevance of the spread of the
plagiocephaly and the involvement of the sphenofrontal
suture in this pathology, this suture was studied in age and
gender aspects; the correlation of the sphenofrontal suture

direct correlations with craniometric parameters; their
predominance on the left side can be associated with the
greater formative activity of the left hemisphere and the
contents of the left part of the cranial cavity.

suture has been increasingly identified in clinical practice
in recent years, our study is of not only theoretical but also
practical interest.
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with craniometric parameters was also studied. Considering
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Chenouna-manaaii tirici: 2Kacol, )KbIHBIC epeKlIediKTepi )kdHe KPaHUOMETPHUSJIBIK,
napaMeTpJ/iepMeH KOppeaalusChl

A6payniaes A.C.

Adam aHamoMusicel JcaHe MeOUYUHANbIK MePMUHO102Usl KaghedpacbiHblK MeHaepyulici, D3ipbatixcan MeduyuHa yHusepcumenmi,
Baky, 93ip6aiixcan. E-mail: anarabdullaev72@mail.ru

Tyitingeme
3epmmeydiy Makcamsl X*ac HcaHe XHCbIHbIC acnekmiaepi 6olibiHwa ceHoud-maHdall miziciHi{ Y3bIHObIFbIH, COHOAl-aK OHbIH
KpaHUuOMempusi/aiblK napamemp.iepmeH Koppeassyusicbli 3epmmey 60/10bl.

ddicmepi. 3epmmey mamepuanaviHa 200 6ac cyliek (20 kamesemke moamaraH 6ac cyliek, 68 6ipiHwi, 72 ekiHwi dceminzeH xHcaHe 40
Kapm 6ac cyliek) kipoi. bapavirsl 86 ep adamhbiy 6ac cytiezi men 114 atiendin 6ac cyliezi 3epmmendi. Tonmap apacbiHOarbl aliblpMAwbLAbIKMbIH
cmamucmukaasvlk Maybi30blabiFbl Cmydeum-Bongepponu t-mecmi, Quwepdiy F-mecmi, napamempaik emec MauH-Yumuu U-mecmi scaHe
napamempaik emec Kpyckaa-Yoanauc H-mecmi apkblabl 6arananosl. 3epmmeyde napamempik emec p-Cnupman dapedxcenik Koppeasyuscol
K0.10aHbLAOb.

Hamuoicenepi. acbl 6otliviHwa epaepdiy 6ac cyliekmepin masaday coa cak ceHoud-manoail miziciHiy y3bIHObIFbI 60UbIHWA
cMmamucmukaablk Maybi30bl aliblpMawbLabIKMyul aHbikmarak ok (PF = 0,177; PH = 0,142). Condaii-ax, epsaepdiy 6ac cyliekmepiHde oH
JHcak cgpeHoppoHmanvoi mizicmiy y3bIHObIFbIHbIY MIHOEpiHOe cMamucmuKaablk Maybi3dbl aliblpMawbliblk 6atikaamadel (PF = 0,916; PH
= 0,936). diiendepdiy bac cyliekmepinde 3epmmesemin UHOUKAMOPObIH MIHI apmyp.i dcac ke3eHdepiHde de cmamucmMuka/ablk Myprbl0aH
epexweseHb6edi: con dxcak cheHoud-mandail mizici 6otiviHwa (PF = 0,643; PH = 0,688) jxcaHe oH scak cdpeHoud-maHdali mieici 6oliviHwa (PF =
0,956; PH = 0,880). Coa xcax cheHogppoHmanwoi sicik miziciniy y3viHObIFbl mek Il epecek scacma (PF < 0,001; PU < 0,001) epaep meH atiendepdin
6ac cyliekmepi apacblHOa cMamMucmuKkaablk mypruldaH aliimapavikmail epexuweneHoi. Coa cak cgeHoud-mayoall mieiciHiy y3bIHObIFbI
KenmezeH KpaHUuOMempusiiblK napamempaepmer cmamucmuKaablk Maybi3dbl mikesaell Koppeasyusra ue 6040bl (Makcumaadsl 6accyliek
V3bIHObIFbl, MYPbIH-JiceNKe Y3bIHObIFbl, MAKCUMA0bL baccyliek eHi, 6a3uoH-6peama 6uikmiei, 6ac cylieziHiy He2i3i Y3bIHObIFbL, HCOFAPFLL HCAK-
a1b8eONAPAbIK eHl, ey Kiwi MaHoall eHi, HoFapFul 6em eHl, MypblH 6UIKMIizi, MypbIH eHi, CO/ JHcakK opoUMAaHuIH buikmiel, OH JHcax opoUMAaHbIH
6uikmiei, napuemavoul Xopda, macmoud 6uikmiei yxaHe 6uacmepoHdsl eHi). OH xcax cheHodpoHmanwvoi sicinmiy y3bIHObIFLL 6ac cyliegiiy
Hezi3iHiY Y3bIHObIFLIMEH, CO1 HCaK OpOUMAaHbLIH OUiKmiziMeH, OH Jcak oOpouUMaHsly GuikmieimeH, KaGbIpFaablK XopdameH JHcaHe 6UacmepoHobIK
eHIMeH CmamucmuKablK mypruloaH aiimapasikmai mikesetl 6atiiaHbiCmbl 6010b1.

KopbimuiHdbl. CoHFbl dcbladapul KAUHUKAALIK madicipubede cgeHoud-gppoHmanvdvl mizicmiy oKWAyAaHFAH Mep3iMiHeH OYpbiH
CUHOCMO3bl KHCUT AHLIKMAbIN HCAMKAHBIH eCKepe 0Mblpbln, 3epmmey mek meopusiablK eMec, COHbLMeH Kamap npakmuKaablK Kbl3bIFYUbLAbIK
myoduipadbl.

Tytlin ce3dep: chenopponmansdi mizic, napamempaix emec p-Cnupmen dapediceni koppeasayus, epaepdiy 6ac cyliekmepi, atiea 6ac
cyliekmepl, KpaGHUOMeMPUSIIbIK napamempep.

K/mHOBHAHO-106HBIH IOB: Bo3pacTHbIE, MOJI0BbIE 0COGEHHOCTH M KOPPeJIALMSs
C KpaHUOMETPHYECKMMH NapaMeTpaMu

A6paynnaes A.C.

3asedyrowjuii kagedpoti aHamoMuu 4es08eka u MedUyUHCKOU mepmuHoi02uu, Asepbalidxcanckutl meduyuHckull yHugepcumem,
baky, Asepb6aiioxcan. E-mail: anarabdullaev72@mail.ru

Pe3ome

Lle/lbm uccsedogaHusl s68U/10CH uzyvyeHue 0./!tu KAUHOBUOHO-/106H020 Wed 8 803pACMHOM U NOJ/IOBOM dachnekmax, a makice ee
Koppe/isiyuro ¢ KpaHuomempu4eckumu nokasamensimu.

Memodbsl. Mamepuasom uccaedosanust nocaysicuau 200 vepenos (20 yepenog oHouleckoz2o 8o3pacma, 68 nepgozo, 72 8mopo2o 3pes020
803pacmos u 40 yepenog nodxcunoz2o so3pacma). Bcezo 6bL10 uccaedosaHo 86 mysxcckux yepenos u 114 xceHckux yepenos. Cmamucmu4eckyro
3HAYUMOCMb pA3HUYbL Medx*cdy NOKazameastmMu 2pynn oyeHusalu ¢ nomoujbro t-kpumepusi Cmetodenma-bongepponu, F-kpumepus Puuwiepa,
Henapamempuueckozo U-kpumepust ManHa-Yumuu u Henapamempuyeckozo H-kpumepus Kpackeaa-Yoaauca. Buccaedosanuu ucnoavbsosanace
Henapamempuyeckasi paHz08asi Koppeasyust p-Cnupmena.

Pesynemamel. AHaAu3 MysjccKux 4Yepenos no 603pacmy He 6bls8U/J CMAmMucmu4ecku 3HAYUMOU pasHuysl no O0JAuHe ./1e8020
KAUHOBUOHO-106H020 wea (PF = 0,177; PH = 0,142). Takoce Ha MyX*cCKUX Yepenax 3HaYeHust 0UHbl NPAgo2o KAUHOBUOHO-106H020 Wwea He
umeau cmamucmuyvecku 3Hayumoll pasHuysl (PF = 0,916; PH = 0,936). Ha jceHcKux yepenax 3HaveHue u3y4aemozo nokasamessi makaice
cmamucmuyecku He pas/au4a/iocs 8 pasHsle 803pAcmHuble nepuodbl: 015 /18020 KAUHOBUOHO-106H020 wea (PF = 0,643; PH = 0,688) u das
npagozo KAuHo8UOHO-106H020 wea (PF = 0,956; PH = 0,880). lnuHa 18020 KAUHOBUOHO-106HO20 W8A cMamucmu4ecku 3Ha4uMo pa3Au4andcs
MeHcdy MYAHCCKUMU U HCEHCKUMU Yepenamu mosvko 6o 1l 3pesom eo3pacme (PF < 0,001; PU < 0,001). [JauHa .1e8020 KAUHOBUGHO-/106HO20
wea umead cmamucmu4ecku 3Ha4UMYH NPMyH KOppeasyuio ¢ 601bWUM KOAUYeCM80M KpaHUOMempu4eckux nokazameel (MakcumaaoHas
uepenHasi 0/UHA, HA3UOH-3AMbIAOYHAS OAUHA, MAKCUMA/AbHAS YepenHas WUPUHA, eblcoma 6asuoH-6peama, 0AUHA OCHOBAHUs Yepend,
MAKCUAN0-ANbBE0NAPHASA WUPUHA, HAUMEHbWASI WUPUHA 164, 8ePXHAS AUYe8ast WUPUHA, 8bICOMA HOCA, WUPUHA HOCA, 8bICOMA /€801 0poumMbl,
8blcoma npasoti opoumMbl, meMeHHas Xopdd, 8bICOMA COCYE8UHO20 0MPOCMKA U buacmepuoHu4eckas WupuHa). [JauHa npasozo KAUHOB8UJIHO-
JI06H020 Wea cmamucmu4ecku 3Ha4UMO HanPsMyrH Koppeauposasd ¢ 0AUHol 0CHO8AHUs Yepend, 8bIcOMOl J1e6oll opouUmMbl, 8bIcomoti npasoll
op6umbl, memeHHOU Xopdol U 6UACMEepPUOHUYECKAST WUPUHOU.

Bb1800kbl. Yyumuieas, umo 6 nocsedHue 200bl 8 KAUHUYECKOU npakmuke ece yawe 8blias/15410m uU30/1Upo8AdHHble npemdespeMeHHble
CUHOCMO3bl KAUHOBUOHO-/106HO20 wea, uccsedosaHue npe@cmae/mem He MOoJ/IbKO meopemuqect{uﬁ, HO U npaKmuquKuﬁ UuHmepec.

Karuesble c108a: KAUHOBUOHO-/106HbIL wos, Henapamempu4veckas paHzo8as Koppeasayus p-CnupMEHa, MYIHCCKUE Yepena, HeHCKUue
yependa, KpaHuomempuveckKkue napamempbol.
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Opu2auHanbHasA cmameos

CpaBHMTEJIbeIﬁ aHaJIU3 JieYeHHU s 60JIbHBIX C OCT€OHEKpPO30M roJioBKH
6e,upeHH0171 KOCTH: Pe3y.)1bTaTbI NPUMEHCHUA TYHHE/IN3aAllUU C BB€CHUEM

SVF+PRP - Tepanuu 1 acnupaTa KOCTHOT'O MO3ra

U6parumos P.A. !, lllopycramoB M.T. 2

! 3agedyrowuti omoeseHuem mpagmamoozuu u opmoneduu, cnopmusHoll meduyursl, Knunuka CITYMED, llleimkenm, Kazaxcmat.
E-mail: ravshanbek-ibragimov@mail.ru

2 3agedyrowuil omdeseHuem opmoneduu, MHozonpodubHas kauHuka TawkeHmckoli meduyuHckol akademuu, Tauikenm,
Y3z6ekucmaH. E-mail: wmt66@mail.ru

Pesome

Acenmuueckull Hekpo3 20.108KuU 6edpeHHOU Kocmu — 6blcmpo npozpeccupyrujee 3a601e8aHue mazobedpeHHo20 cycmasa, 4acmo
npusodsujee k dehopmupyroujemy apmposy, 0CO6eHHO y M0aA00bIX nayueHmos. OCHOBHAS1 npob.iema — CAOHCHOCMb paHHell duazHOCMUuKU U
6bicmpoe pazgumue 601e3HU, 4mo Hepedko npusodum K uH8audusayuu.

Lleaw uccedo8aHus:: uzyvums pe3yibmamsl MyHHeAu3ayuu ¢ egedeHuem 8 ouaz Hekpo3sa SVF+PRP - mepanuu, acnupama KocmHozo
Mo032a U3 Kpblaa nodezdowHoll kocmu u PRP-mepanuu, ¢ nociedylowum KOHCEp8AMUBHbIM U peabuiumayuoHHbIM JeYeHueM, pa3epy3koll
KOHeYHOCMU Npu acenmu4eckoM HeKpo3e 20/108KU 6e0peHHOL Kocmu.

Memodul. B uccaedosanue skatoueHbl 153 83pocabix nayueHma, npoxoouswux Je4eHue MemooomM myHHeAu3ayuu ¢ esedeHuemM
SVF+PRP - mepanuu, a makce acnupama KOCMHO20 M032d 8 HeKpomuueckylo obaacms, 8 kauHuke CITYMED, llvimkenm, Kazaxcman,
nepuod c 2020 no 2023 2o0dvl. [locmonepayuoHHoe e4eHue 8KAI0YA10 KOHCep8AMUBHYI0 mepanuio U peabuaumayuoHHble Mepbl ¢ paszpy3Koll
nopasiceHHol KoOHeYHOCmU Ha cpok 00 mpex Mecsyes. OYyeHUsaNUCy KAUHUYecKue u paduoio2uveckue ucxodbl, BKA0YAs 3aicU8/1eHUE PAHbI,
usMepeHue 0AuHbl KOHeYHOCMU U 0YeHKy duand3oHa dsusiceHull 8 cycmase.

Pe3syrbmamul. [losyueHHvle 0aHHble NOKA3AAU 3HAYUMENbHOE yAy4duWleHUe KAUHUYeCKUX U paduo/io2uveckux nokasamesei y
6o1bwuHCMEa nayuenmos. OmmeyeHo cokpaujeHue 8peMeHU 3axcUBAeHUSsl PaHbl, yayvuleHue 0AUHbl KOHeYHOCMU U yeeauveHue duanasoHa
deudiceHull 8 NOPANCEHHOM Cycmaege No CpasHeHuIo ¢ hpedonepayuoHHbIMU NOKA3AMeAIMU.

Bb180061. [IpumeHeHue myHHeauzayuu c egedeHuem SVF+PRP - mepanuu, a makdyce acnupama KOCmMHO20 M032a 8 HEKPOMU4eCKyH
o6s1acmb deMOHCmMpuUpyem 8bICOKYH 3@PeKkmusHoOCmb 8 JIeYeHUU acenmu4veckoz0 HeKpo3d 20/108KU 6GedpeHHOlU Kocmu, chocobcmeysi
YAYMWEHUI KAUHUYeCKUX U (DYHKYUOHA/IbHBIX UCX0J08.

Kawuesvwle cao08a: acenmuyeckull HeKpo3 20108Ku 6edpeHHol kocmu, myHHeausayusi, SVF+PRP - mepanusi, achupam Kocmuoz2o
M032a, KAUHUYECKUe UcXoobl.
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BBeaeHue

AcenTryecKM  HEKpO3 TOJIOBKM  Oe/ipeHHOU
kocth (AHI'BK), Takke H3BeCTHBIH KaK OCTEOHEKPO3,
SIBJIIETCSI Cepbe3HBbIM W OBICTPO MPOrPECCHPYIOLUIUM
JlereHepaTUBHbIM 3a60JIeBaHHEM Ta306ePEHHOr0 CyCTaBa
[1,2]. AHTBK yaiue Bcero mopakaet Jiro/ied B Bo3pacTe OT
20 o 60 sieT, 4TO CTABUT 3a00JIeBaHUE B [IEHTP BHUMaHHUs,
TaK KaK OHO 3aTparuBaeT PabOTOCIOCOOGHOe HacesjeHHe
[3-5]. PacmpoctpanenHocts AHIBK, mno pasiauyHbiM
UCTOYHUKaAM, cocTaBiasgeT oT 1,2% po 12% ot Bcex
JereHepaTUBHbIX 3a60JieBaHUM OIMMOPHO-ABUTATEJIBHOT'O
anmnapara, 4TO IOAYEPKHBAeT ero 3HAaYUMOCTb Kak
npo6JieMbl 061IeCTBEHHOT 0 3/ipaBooXpaHeHus [6,7].

OcHoBHasgs  mpob6sema AHI'BK  3akiovaetcs
B CJOXHOCTH paHHeH JMAarHOCTUKH M  CXOXKeCTH
KJIMHUYECKHUX TNPOSBJIEHUH C APYrMMH 3a60JieBaHUSMMU
Ta306e/ipeHHOr0 cycTaBa. bbicTpoe mnporpeccupoBaHue
60JIe3HU U HEJOCTATOK 3PPEKTUBHBIX METO/IOB JIeUeHHUsI
NPUBOAAT K BBICOKMM IIOKa3aTeJsIM WHBaJIWAM3ALUHU U
3HAYUTEJbHBIM COIMAJbHO-95KOHOMHYECKUM NOoTepsaM [8-
11].

MaTepua/ibl 1 METO/bI

IJTO NpoCneKTUBHOE KJIMHHUYECKOe HcCaef0BaHue
ObLJIO HaNpaBJeHO Ha OLEHKY 3pQGEeKTHUBHOCTH HOBOTO
MeToza edeHrus AHI'BK, Bk/toyaroLiero TyHHe/IU3anuIo ¢
BBeJleHHeM B oyar Hekposa SVF+PRP-Tepanuu u acnupara
KOCTHOTO MO3ra U3 KpbLjla 0/ B3/10UIHON KOCTH.

1 mpoBesleHUsl TYHHEJM3aluKM UCII0Jb30BaloCh
pa3paboTaHHOE HaMH, 3aperucTpUupoBaHHOE
MunucrepctBoMm HOctunuun Pecny6nuku  Y36ekuctan
08.04.2024 ropma mnojy Homepom UZ FAP 2458 wu
3aNaTEeHTOBAHHOE B COOTBETCTBUHU C 3aKOHOM Pecry6/iMKu
Y36ekucran «06 H300peTeHUsIK, I0JIe3HbIX MOJEJIX
M TPOMBILLIEHHBIX 06pasuax» [14], WHHOBALHOHHOE
XHPYypruvyecKoe yCTPOMCTBO, pa3paboTaHHOE CHellalbHO
JJI AMHAMMYECKOW pasrpyskd Ta3o6eJpeHHOro cycTaBa
U o6JieryeHUs] NPOHUKHOBEHHUS CTBOJIOBBIX KJIETOK U
baKTOpOB pocTa B30HY HEKPO3a. ITO yCTPOHUCTBO 06J1alaeT
YHUKaJbHOM KOHCTDPYKIMeH, KoTopasg obecrneyuBaeT
TOYHOCTb BBINOJIHEHUA IpOLELYPbl M MHUHUMHU3HUPYET
PHCK ITOBPEX/,eHUSA OKPYKAIOLIUX TKaHEeH.

Xupypruyeckoe yCTPOWCTBO, HCIOJIb30BaHHOE
B JAHHOM  HCC/Ie/IOBAaHHUM, TIPeJCTaB/IsAeT  COGOM
KOMITPECCHOHHO-IUCTPAKI[MOHHBIN anmapaT Ha OCHOBe
CTEp)KHS, TNpeJHA3HAYEeHHbIH A JAUHAMHUYECKOU
pa3rpysky Ta300eJpeHHOro CycTaBa, B YAaCTHOCTH, MpPH
neyennn AHI'BK (Pucynoxk 1). YcTpolicTBO UMeeT OnOpHbIN
CTepKeHb (1), COCTOSANTUN U3 JIBYX YaCTEH: MPOKCUMaJbHOU
(2) v puctaneHO# (3). JucTanbHas cekuus (3) ocHalleHa
TpeMsi CTEPXKHSIMH (4) 1 COOTBETCTBYIOLIMMU UKCcaTOpaMu
crepxkHel (5), KOTopble MOXKHO PeryJupoBaTh 10 JJINHE
CTep>KHA. B npokcuManbHOM YacTH annapaTta ycTaHOBJIeHa
paMka (6) AByMs CTepXKHSIMH, 3aKpeIJIeHHbBIMU Ha MecTe C
MOMOIIbIO 3a06/JI0KUPOBAHHBIX 60/1TOB (13) B OTBEpPCTHUAX
pamsl (19).

KnrouyeBbiM HOBILECTBOM 3TOr0 anmnapara
SIBJISIETCSI KOMIIPECCHOHHO-UCTPAKIMOHHBIA BUHT (10)
CO BCTPOEHHOU raikoi (9), KOTOpbId coeMHSAET ONMOPHBIH
CTep)KeHb € paMOM. JTO coeJUHEHHE [IOTIOJHUTEJIbHO
cTabuausupyeTcs ¢ nomolnbio ¢ukcatopa (11) u MydpTsr
(12), xoTOpble UMEIOT BHYTPeHHI0I0 pe3b0y. Kapkac ycuien
JlonoJHUTeAbHOH [1-06pa3Hoit paMKo# (14), cKpelJIeHHOH
60JITaMH C 060UX KOHIIOB (7), B KOTOPOH NMpeLyCMOTPEHBI
JiBe OOKOBble npope3u (15) U LeHTpasbHOE OTBEPCTHE
oBaJbHOH  ¢opmbl  (16). Takad  KoHOUrypaus
obecrnieyrBaeT IMPOXOXKJeHHe W (QUKCALUI MIECTOTO

COBpEMeHHbIe MeTOoAbl JiedyeHUs, TaKue KaK
TOTaJ/lbHOE  3HJONpPOTe3MpOBaHHe  Ta306eJpeHHOro
CyCTaBa, XOTb U NMPU3HAHBI 30JI0TBIM CTAHAAPTOM, UMEKT
CBOU OTPAaHUYEHMS, OCOOEHHO AJISI MOJIOJbIX MalMEeHTOB.
OpraHocoxpaHsIoLIYe ONepaliy, TaK1e Kak e KOMIPeCccHst
W TYHHEJIN3al KA C IPUMEHEeHHEeM KJIETOYHBIX TEXHOJIOTUH
(SVF+PRP-Tepanus, acnupar KOCTHOTO Mo3ra),
MOKAa3bIBAIOT IOJIOXKUTE/NbHbIE PE3yJbTaThl, HO TPeGYyIOT
JaJIbHENIIUX MCCAeJOBaHUM JJIsl TOJATBEPXKJEHUS UX
JLOJITOCPOYHOH adpdexkTruBHOCTH [12-13].

llenb f[aHHOTO UCCIeOBAHUS 3aKJ/II0YaeTcs B
pa3paboTke U oleHKe HoBoro Metona JedeHus AHTBK,
BKJIIOYAIOIEr0 TYHHeJMU3allul0 C BBeJleHHWeM B ovar
Hekpo3a SVF+PRP-Tepanuu 1 acnupara KOCTHOr'O MO3ra.

JTO HCClej0OBaHUE HANpPaB/EHO Ha BbISIBIEHHE
KJIMHUYeCKOH 3 PEeKTHBHOCTH NPEJJIONKEHHOTO METO/1A B
CpPaBHEHHUH C TPAJAMLHUOHHBIMU IOJXOAAMU U OLIEHKY €ro
BJIMSIHUSL HAa COXpaHeHHe QYHKIHUM TOJIOBKM GeApeHHOH
KOCTH U yJIy4llleHHe Ka4eCTBa )KU3HU NallUeHTOB.

CTepXKHS (4), KOTOPBIM MMeeT peluarolee 3HAYeHHE /IS
NoA/lep>KaHUA CTAaGUJIBHOCTH BO BpeMsl JJUHAMH4YeCKOH
pasrpyskud Ta306eApeHHOro cycrasa. [IpsiMOyroJibHas
roJioBKa 60Jta (17), Kpemnsiiero ecTol cTepKeHb, UMeeT
YHHUKaJIbHYI0 KOHCTPYKLMIO C IPOPE3bI0 JJIs1 06ecredeHusi
XeCcTKOH puKcanuu.

J1 IpUMeHeHUsl CTEepP)KHEeBOro KOMIPEeCCHOHHO-
JUCTPAKIMOHHOTO alnapara Ipy JIeYeHUH acelTUYecKoro
HEKpo3a TOJIOBKM 0Oezipa MNpPOBOAUTCA  CjeJylolias
nponeznypa. [locie 06paGoTKH KOXHM aHTHCENTHKaMH
BBINOJIHSIETCS] ~ S-00pa3HbId  paspe3 1O  IepesHel
MOBEPXHOCTH  Tas3obeJpeHHOro cycraBa. IlocjoiHO
06HAXAIOT CYCTaB, IPH 3TOM KOHTPOJIb OCYILIECTBJAETCS
C TIOMOLIbI0 3JIEKTPOHHO-ONTHYECKOr0 Npeobpa3oBaTeis
(30I1).  OmpepenuB  06JaCTb  HEKPO3a,  YAAIAIOT
HEKPOTHYeCKHe TKaHU TOJIOBKM Oejpa C IOMOLIbIO
XeJs060BaTOro0 Z0J0Ta. M3 Kpblia MOJB3JOLIHON KOCTH
BBIZIEJIAIOT KOCTHBIH TpPaHCIJIAHTAT, COOTBETCTBYIOLIUH
pa3Mepy MOArOTOBJIEHHOH IOJIOCTH B TOJIOBKe 0ezpa,
W YCTaHaBJMBAIOT €ro B 3Ty IOJIOCTb Ha MNUTamOLleH
HOXKKe MBbIIIIBl sartorius. PaHy 3aulIMBalOT MOCI0KHHO.
Jlanee Hak/IaAbIBAIOT KOMIPECCHOHHO-JUCTPAKLMOHHBIN
anmnapar Ha Ta3o0e/peHHBIH cycTtaB. [lepBblil cTepxeHb
BBOJAAT B 06JIaCTb GOJIBIIOTO BepTesa GeApa, BTOPOH — B
CpeJiHIOI0 YacTb 6eJjpa, TPETUH — B HMXKHIOIO 4acTb 6eJpa.
CTep>XHU QUKCHPYIOT Ha ONOPHOH IITAHTe C HOMOLIbIO
cTepkHepUKCaTOPOB B AUCTAJbHOHN YacTH annapara. /iBa
JIOTIOJIHUTE/IbHBIX CTEPXKHSA BBOAAT B HAJBEPTIYKHYIO
4acTb Ta30BOM KOCTH U (QUKCUPYIOT MX Ha paMKe B
NPOKCUMa/IbHOW 4YacTW anmnapara. llecToit crepxeHb
TaKxe GUKCUPYIOT Ha PaMKe, UCM0JIb3ys GOJIT U TalKy.

[Tocne YCTAHOBKHM ammapata HpOBOAAT
HEOOXOJIMMYI  JUCTPAKIHUI 6GeJIpeHHOW KOCTH |
GUKCHUPYIOT MOJIOKEHHE C TOMOIIbI0 MyDThI C BHYTPEHHEH
Hape3kod W ¢ukcatopa. OmopHas IITAaHTa CoeJWHEHa
C paMKoHW ammapaTta 4Yepe3 pe3b60BOe COeJJUHEHHUE.
YcTpoiicTBo cHUMAIOT Yepes 3-4 Mecs1a nocje 3aBepuieHus
JIeYeHMUsI.

Anmapar crnenuajsbHO pa3paboTaH C  y4eTOM
HEJIOCTAaTKOB MpeAbIAYIIUX YCTPOMCTB, TaKUX Kak
HeCTabUJIBbHOCTb CTepXKHEH B  HaApaueTaby/nspHOU

06JIacTH Ta30BOH KOCTH, OCOGEHHO y MalMeHTOB C
GoJibLIel Maccod Tesa. Biarojjapsi mecToMy CTEPXKHIO U
[1-06pa3Hoil paMKe YCTPONUCTBO MOBBILIAET CTAOUJIBHOCTD
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NPOKCUMAJIbHOTO OTJeJsla TpU Harpyske, TeM CaMbIM
npefoTBpaliasi CMelleHHe CTepKHs U obecrnedynBast
MOCTOSIHHYI0 ~ AWCTPAKLUI0 Ta300eJpeHHOro CycTaBa.
Kpome Toro, ass1 ymo6cTBa HCHOJIb30BaHUSI pa3paboTaH
KOMITPECCHUOHHO-/IUCTPAKIMOHHBII MexaHHU3M c
MOHOJIMTHOHW TaKoW Ha BHHTe, ob6ecnedyuBawllen
Ha/JIeXKHBIHA Y0P AJIs1 PETYJIHPOBKH JUCTPAKIUH.

HpI/I KJIMHUYEeCKOM TIPHUMEHEHWHW 3TOT alIapar
obGJsieryaeT BOCCTAaHOBJIEHHUE TOJIOBKH 6eapeHH0131

KOCTHU TIOC/e BacCKyJApHU3allud C IOMOIIbI KOCTHOIO
KOCTH,
MOPTHAXKHOHN

TpaHCIJIAaHTaTa
IPUKpPENJIEHHOT 0

U3 TrpebHA  TOJB3/OUIHOU
K TNUTaKIed HOXKe

Mmbimnbl [15,16]. KoHcTpyknusi obGecnednBaeT paHHION
MOGWJIM3ALHUI0 TNalMeHTa, YTO SBJSETCI BaXKHEHIIUM
KOMIIOHEHTOM IIpollecca BOCCTaHOBJIeHHA. IIpocToTa
U 50deKTUBHOCTb amnmapaTa [JesaloT €ero IeHHbIM
WHCTPYMEHTOM B OPTONEHYEeCKOH U TPaBMaTOJIOIMYeCKOH
XHUPYPIrUH, 0COGEHHO IIPH JIeYeHHH aCelITHIeCKOro HeKpo3a
roJIOBKM GesipeHHOH KocTH. [logpoGHOe yCTpO#CTBO
CTeP>KHEBOTO KOMITPEeCCHOHHO-AUCTPAKLIHOHHOTO
annapara AJisi JUHaMU4eCKOH pasrpy3ky Ta306eJpeHHOro
cycTaBa NpH JIeYeHUM ACEeNTHYeCKOro HeKpo3a TOJIOBKH
GeZpa MposieMOHCTPUpPOBaHo Ha PucyHkax 1 a,b.

a

PucyHok 1 a - CmepiicHegoli kKomnpeccuoOHHO-OUCMPAKYUOHHbLIU annapam 0151 OUHamMu4eckoll pasapy3ku masobedpeHHo20 cycmasa
npu Jie4eHuu acenmu4eckoz2o HeKpo3a 20108Ku 6edpa 8 cobpaHHoM gude
PucyHok 1 b - CmepaicHegoll kKomMnpeccuoHHO-0UCMPAKYUOHHbLIU annapam 0151 OUHaMu4eckoll pasapy3ku masobedpeHHo20 cycmasa
npu JleueHuu acenmu4eckoz2o HeKpo3a 20/108KU 6edpa 8 pazobpaHHoM sude

HOCJ’IeOl’Iean,I/IOHHoe
KOHCEpBAaTUBHYIO

JiedyeHue
Tepanuw u

BKJIIO4aJ1o
pea6I/IJ'II/ITaL[I/IOHHbIe

MEPONPUATHS C Pa3rpy3KoH MopaKeHHOH KOHEYHOCTH Ha
CPOK /10 TPEX MECSIEB.

Tabauya 1 - Pacnpedesenue nayueHmos no noy u 8o3pacmy

ot nammertos Bospacr nanuenToB Beero (%)
o 30 31-40 41-50 51-60 60

Myxanss 9 35 17 22 12 95 (66,6%)

HKenmuas: 6 21 11 12 8 58 (34,4%)

Bceero 15 56 28 38 20 153 (100%)

B uccnenoBaHue GblIM BKiloYeHbl 153 manueHTa
(95 my>xkyuH u 58 xeHmuH) B Bo3pacTte oT 20 mo 60 jer
(cpenHuit Bospact 35 + 3 roza), c acenTUYECKUM HEKPO30M
rOJIOBKHU GeJIpeHHOH KOCTH, KOTOpble IPOXOJHIIU JiedyeHHe B
OTZeJIeHUH TPAaBMATOJIOTHH U OPTONeANH Ha 6a3e YaCTHOH

kauHukd CITYMED (r. IleimMkenT, Kasaxcran) c 2020 mo
2023 rog. Cpeau manueHTOB KOJHYECTBO MYXKYHUH GbLIO
95 (62,1%), xeHuuH - 58 (37,9%), 4TO B COOTHOIIEHUU
coctaBuJio 2:1. CBeZleHUsA 0 pacnpejie/leHUH NaLHeHTOB M0
BO3PACTHBIM IpynIaM npejocrasieHsl B Tabaune 1.

Tabauya 2 - Pacnpedeaenue myxcuuH no kaaccugukayuu no ARCO u sudy nosy4eHHo20 SeyeHust

Tynnemnsanus | Tymueausarus
Tyauenusanus | Tynnenusanms + +
Knacenduranus | Koncepsarusaoe ;FOT;JIH’;I;); TyHHeJ_I‘_HsaHHH + + SVF+PRP BMac+PRP
o ARCO nreuenme jeaven el PRP-ropama SVF+PRP BMaC+PRP + +
p b Tepanus Tepanus peabuimranys | peabUIUTAIUA
3x 3-x
I-cremrenn 12
II-crenenn 20 4 7 2 1 6
III-crenern 10 6 13 5 4
IV-crenenu 8 26
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Tabauya 3 - PacnpedeseHue sceHujuH no kaaccugukayuu no ARCO u sudy nosy1eHHo20 neyeHus

Tynnenuzaums | Tynuenusaus
T R — e Tyauenuzanus | TyHHenusaumsa + +
Knaccuduranus | Koncepsatusaoe SHITOMDOTE- ¥ + + + SVF+PRP BMac+PRP
o ARCO JleveHme 3H’10B§Hne PRP-ropamms SVF+PRP BMaC+PRP + +
p p Tepanus Tepanus peabuimranys | peabuianuTaIus
3-x 3-x
I-crerrenn 20 1 1
II-crenrenn 5 1 4 5 2 1
IIT-crenenn 6 2 4
IV-crentern 2 20

Kputepun Bxtoyenus: Haaumuue AHTBK cragun
2-3 no knaccupukanuu ARCO, c nopaxkeHneM MeHee 15%
roJIOBKH 6esipeHHOM KocTH [17]. [lonpo6Has nHpopmanus

0 KJaccuUKAIUU 00C/IeOBAHHBIX MYXKYUH W KEHIIUH
ykaszaHa B Ta6sinnax 2 ¥ 3, a CBOJIHbIE JaHHbIE COOPaHbI B
Ta6suie 4.

Ta6auya 4 - CeodHble daHHble no kaaccugukayuu no ARCO MyHCUUH U HeeHWUH

Knaceunduramus no ARCO 1 cragus 2 cragusa 3-a A cragua | 3-a B cragusa 4 cragusa Uroro
MYKRUUHBL 12 40 24 14 34 124
SKEeHIITITHBI 22 24 11 6 22 85
KpI/ITepI/II/I UCKJIDYEHHUA: HaJIM4Yue CUCTEMHBbIX MeponpuATUd 10 KOHTPOJIO BecCa, (l)H3I/I"IeCKyIO
3aboJsieBaHMN, IMPOTHUBONOKA3aHWSA K [POBEeJEHHI0 aKTUBHOCTb (PuTHec, IJIaBaHHE), H  KOPPEKIHIO
OHepauI/II‘/'I, OTKa3 OT Yy4YaCThd B HUCCJIIeJOBAHUU. B KOKCapTpo3a. KOHTpOJH) 3a COCTOAHHMEM 3TUX NMALKMEHTOB

obmei cioxHocTH, 24 manueHTta (38 cycraBoB) 6bLIH
MOJBEPIHYThl TYHHe/aU3aluu ¢ npuMeHeHueMm SVF+PRP
Tepanuu.

OnepaTHBHOe BMeIIaTeJbCTBO MPOBOAUJIOCH IMOJ
KOHTPOJIEM 3JIEKTPOHHO-ONTHYECKOT0 Mpeo6pa3oBaTeJisl.
B paHHeM mnoc/eonepaliMOHHOM MepHoJie MalUeHThbI
NPOXOJUJIN Pa3rpysKy CycTaBa C MOMOIIbIO KOCTbLIeH,
dusroTepanuio,  MeJUKaMEHTO3HOe  JiedeHHe, U
neyebHyl0o  GU3KyAbTYypy. [lepuoJy BOCCTaHOBJIEHUS
TPYZOCIOCOOHOCTH COCTAaBJAI 0 12 Hegesnb +4 Hefesu.
[Tocsie cHATHS OrpaHHUYeHUH 10 Harpy3Ke peKOMeH/J0BaHbl
yOpaKHEHUs1  JJI1  YKpeIUIeHWs  MbILIL,  HMKHUX
KOHEYHOCTel U IJleyeBOro nosica 6e3 oceBON HarpyskH,
TaKMe KaK 3aHATHS Ha BeJIOTPeHaXKepe U IJIaBaHHUe.

JononnutenbHo 52 mnauueHta (77 cycTaBoB)
HOJyYUJIM KOHCEPBATUBHOE JIedeHHe, BKJIIOYAlollee

PesysbTaThl

B uccnenoBanuu npuHsaao yyactue 153 nanuenra
¢ AHI'BK, koTopble 6blIM pa3feseHbl Ha [JiBe TPYIIbL
[lepBass rpynna (n=76) mnoJsy4yu/aa JiedeHHEe METOJOM
TyHHesu3auuM U Tepanuu SVF+PRP, B To BpeMsa kak
BTOpas rpynma (n=77) 6bu1a nojBepxeHa TYHHeJU3aL U1
B COYeTaHHWU C JAPYTMUMU MeToJaMU JedeHHA. CpelHHH
BO3pacT MallMeHTOB COCTaBUWJI 45,7+12,3 JIET,
COOTHOIIEHHWE MYXYMH M JKEHLIUH ObLIO IPHUMEPHO
0MHAKOBBIM (52% MykunH U 48% xeHuuH). [locie

OCYLIEeCTBJIAJICA €XXerogHO.

Jna OLIeHKHU addekTUBHOCTH JledeHUus
WCNOJNb30BAIMCh ~ BU3yaJibHasl ~ aHaloroBasg  LIKaja
(BAIL) u mkana Harris, a Takxe gaHHble MPT, KT u
peHTreHorpapuu. CTAaTUCTUYECKUH aHaMU3 BKJIIOYAJ
CpaBHEHHE KJMHUYECKUX U PaJIMOJIOTHYECKUX JAAHHBIX
0 ¥ moce JedeHus. CpeJHUN NepUOA HAOGIIOJEHUS 32
nauyveHTamMu coctaBua 30 MecsLeB.

UccnenoBaHue TNpoBeleHO B
c OCHOBHBIMH 3TUYECKUMH NPUHIUIIAMU
XeJIbCUHCKOW JleKJlapaliy, BKJIo4Yas J06pOBOJIbHOE
MHPOPMHUPOBAHHOE COTJIache YYaCTHUKOB U COBJII0IeHue
KOHQUAEHIUATBHOCTU MEePCOHANbHBIX JlaHHBIX
MalMeHTOB, a TaKXKe pa3pelleHue JOKaIbHON 3TUYeCKOH
KOMUCCHH.

COOTBETCTBHH

12 mecsueB HaGJIIOAEHNS, Y NALMEHTOB NEPBOW I'PYMNIIBI
OTMEYEHO 3HAYMTeJ]bHOEe YJydlleHHe KJIMHUYeCKHX
nokasaresied no ukase Harris Hip Score (HHS). Cpeguuit
nokasareJsib yBesuuuscs ¢ 58,2+11,4 no 79,3+13,7 6anioB
(p<0,001). Bo BTOpoi#l rpymme TakXe HaGIIOLAN0Ch
yJydlleH’he, HO OHO OblJIO MeHee BbIPaKEHHBIM: C
57,8+12,1 no 70,4+14,2 6an1oB (p<0,01).

Tabauya 5 - O6sem akKMusH020 d8UIICEHUS! 8 ONEPUPOBAHHOM MA306edpeHHOM cycmasge

AxTtuBHOE Tlepe/ onepaTUBHBIM BMELIATEIbCTBOM nOC"eﬂ;t:;:]?f:p%?gﬁg";:::}?:Hom
Crubanne 76,0 £ 20,0° 100 +10,5°
Pasrubanwue 2,0 £5,2° 8,0°+2,0°
ITpusenenue 2,4 +4,0° 10,0 + 4,5°
OTBenennsa 15,0 £5,5° 20,0+ 5,0°
Hapysknas poramus 5,0 + 8,0° 20,0 + 6,5°
BuyrpenHss poranus 3,5+4,0° 10+5,0°
Jnsi oneHkn 3PPeKTHBHOCTH ONepaTUBHOrO TUIEPEMHH, IOBbLIIIEHWE MECTHOM TeMIepaTyphl, a
BMellaTeJIbCTBA 6bI]IO npoBegeHo KJIMHHU4YeCKoe TaKXXe BbIBJIEHHE CBHUIIEBBIX XO40B B 06J'IaCTI/I paHbI
o6cieoBaHMe — TMAIMEHTOB,  BKJIOYalollee  OCMOTp Ta300e/]peHHOro cycTaBa. PesynbTaThl Nokasajay, 4TO

MoCJieonepalMoOHHble PaHbl B 06JIACTH Ta306eJpeHHOT0
CyCTaBa 3aXWJIU NIEPBUYHBIM HATAXKEHHUEM, 663 pa3BUTUA

HOCJIeOHepa].[PIOHHOI}'I paHbl, U3MepeHue abCOIIOTHOU |
OTHOCHUTEJIbHOU AJINHbI KOHEYHOCTEeH, HaJuuue OTEeKOB,
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ocynoxkHeHUH. CilydaeB BOSHUKHOBEHUS CBUIIEBBIX XOJ0B
B MecTaX TYHHeJIM3alluK, C KpblJa MO/AB3/0IHON KOCTU U
6e/[peHHON KOCTH TOCJie CHSTHS IIBOB He HAGJII0JAN0Ch.
OmnpefesneHde o6GbeMa [JBHXKEHUH B Ta306eJpeHHOM

cycTaBe MNPOBOAWJIOCH JO W IOC/AEe I[epBOro Kypca
peabuIUTalMOHHOrO JiedeHUs: dvepes 8-12 Hexesb
C MOMOILbI0 ToHUOMeTpa. /JlaHHBle mNpeJCcTaBJeHbl B
Ta6snnax 5 u 6.

Ta6auya 6 - 065eM naccusHo20 J8UNCEHUS 8 ONEPUPOBAHHOM Ma306edpeHHOM cycmase

TTaccusHoe I[lepes onepaTUBHBIM BMELIATEIbCTBOM e -1 Kyp::p[ga{?_l;};ﬂ::;: J;): HOTO JIEIEHMA
Crubanue 80,0 +10,0° 120 +10,0°
Pasrubanue 5,0 +4,5° 10,0°+5,0°
ITpusenenne 3,0 +4,0° 12,0 £ 6,0°
OrBenenus 20,0 £5,5° 25,0+ 5,0°
Hapy:xuas porarus 10,0 £5,0° 15,0 £5,0°
Buyrpennss poranus 5,5+2,0° 11,0+5,60°

PeHTreHosiorudyeckue JaHHble IOKasaaH, 4TO Yy
68% manueHTOB NEPBOU IPYIIbI MPOU3OILIO 3aMe/JIeHHE
MpOTpeccupoBaHUsl HeKpo3a, a y 24% HabGoAanach
yaCcTHU4Hasl pereHepalnus KOCTHOM TkaHU. Bo BTopoit
rpynne nojo6Hble pe3y/nbTaTbl HabJawAAMUCh y 45% u
16% nmanyeHTOB COOTBETCTBEHHO.

06cyxaeHue

[TonyuyeHHBle pe3y/nbTaTbl CBUAETENbCTBYIOT O
TOM, YTO KOMOUHALUA TYHHeIM3aluu ¢ Tepanueii SVF+PRP
JleMOHCTpUpyeT 6o0Jiee BBICOKYID 3PQPEeKTUBHOCTb B
sneyenun AHTBK mo cpaBHeHMIO ¢ ApyruMU MeTOZaMU
JleyeHUs. 3Ha4YUTeJbHOe Y/ydlleHHe KJIUHUYEeCKHUX
nokasartesed mno wmkaie HHS B nepBoil rpynne
MOATBEPXKAAeT No0KUTeabHOe Bo3elicTBUe SVF+PRP Ha
BOCCTaHOBJIEHHEe QYHKIIMHU CYyCTaBa.

PenTrenosnorudeckue JIaHHBIe TaKxe
NOATBEPXKJAIOT Gosiee  GJAronpuUATHbIE  Pe3yJbTaThbI
y TMalueHTOB, nojay4yuBlinXx Tepanuio SVF+PRP, uTo
coryacyeTcss C pesyJbTaTaMH JpYyrUX HCCJIeJOBaHUH,
B KOTODBIX OTMeYaeTCsl pereHepaTHUBHBIM MOTeHLHas

BbIBOAbI

[IlpumeHeHue HOBOH MeTOAUKHU Jle4eHUs
aceNnTUYECKOr0 HeKpo3a TOJIOBKU OeJpeHHOU KOCTH,
BK/IOUamIled kom6uHauuw SVF+PRP  Tepamum c
acnupaToM KOCTHOTO MO3ra M3 Kpblla MOJAB3/0LIHOU
KOCTM W JEeKOMIIpecCued TOJIOBKM OeJpeHHOW KOCTH,

NPOAEMOHCTPHUPOBAJIO BBICOKYIO 3¢ deKTUBHOCTD
B KpaTKOCPOYHOM mnepcrnekTuBe (4-36  Mecsues),
obecreynBasi 3HAYMUTEJbHOE yMeHbIeHHe 60s1eBOH

CUMIITOMATHKH YK€ B IEPBble CYTKHU MOCJIE OTlepaLHH.

JlaHHasi KOMOWHAIUsI METOJOB JOMOJIHSIET ApPYT
Jpyra, o6ecrneuyuBasl IOJIOXKUTeJbHbIE KJIMHUYECKHE
pe3ysnbTaTbhl. MUHHMa/JbHO WHBAa3WBHBIM XapakTep U
MPOCTOTA BBIMOJHEHUS] OMNEPaTHBHOrO BMelIaTeJbCTBa
MO3BOJIIIOT ~ CYLIECTBEHHO  COKpPaTUTb INpe6GbIBaHUE
nalyeHTa B CTAlMOHApe, YTO IKOHOMHUYECKH BbITOJHO
M0 CPaBHEHUIO C IPYTUMU METOJAaMHU JiedeHHs], 0CO6EHHO
B CpaBHEHMM C TOTaJbHbIM 3H/JONPOTE3UPOBAHUEM
Ta3o6eZipeHHOr0  cycTaBa. JlaHHasT MeTOAMKAa  He

JlutepaTtypa

OcnoxxHeHUsI HabwganuCh ¥ 8 manueHToB (10,5%)
13 nepBoit rpynnel Uy 14 nanuentos (18,2%) u3 BTOpoi
IPYNIbI, YTO CTAaTUCTUYecKH 3HadyuMmo (p<0,05). Cpenu
OCJIOKHEHUH TNpeo6Jiajlasii HHPEKIMOHHbIE OCJI0KHEHUS
Y pelU/IUBbI 60JIEBOT0 CHHAPOMA.

CTPOMaJsIbHO-BacKy/IsIpHOM ¢paKuuu >KUPOBOM TKaHU
u PRP B JsiedeHun acentuyeckoro Hekposa. Hanpumep,
ucciaenoBanus Chen A. et al. (2021) u Kim et al. (2023)
TakKXXe MpPOAEeMOHCTPUPOBANM  YJydllleHHe KOCTHOH
pereHepalii MU yMeHblleHHe 060JIEBOTO CHUHApPOMA MNpHU
npuMeHeHuu SVF u PRP [18,19].

Takum o6pasoM, HecMOTps HOJIy4eHHbIe
06HaZeKUBaOLIHe pesyJIbTaThl, He06X0 UMbl
JlaJIbHeHIINe UCCIe/l0BaHUs € GOJIBIIMMHU BbIGOPKAMHU U
JUINTENbHBIM CPOKOM HAG6JII0JIeHUs /ISl TOATBEPKEHUS
3¢ dEeKTUBHOCTH U 6€30MaCHOCTH NPeJJI0KEHHOTO METO/A
JIe4eHUs.

Ha

TOJBKO MpeJoTBpallaeT HeOo6X0AMMOCTb B paHHEM
3H/ONPOTE3UPOBAHUM, HO U I03BOJIIeT B KpaTyauliue
CPOKH BOCCTAaHOBUTb OINOPOCHOCOOGHOCTb KOHEYHOCTH,
YJAYYIIATb Ka4eCTBO >KU3HU MaLMeHTa, COKPAaTUTb CPOKU
N0C/Ie0NePallMOHHON peabUINTALUU U ObICTpee BEPHYTh
nalnMeHTa K IPUBbIYHOM TPYAOBOH eATe/IbHOCTH.

KoHdmuKT uHTepecoB. ABTOpbl 3asBUJIM 06

OTCYyTCTBUU KOH(l)J'Il/lKTa HUHTEpeCcoB.

duHaHCHUpOBaHUe. JaHHoe
SABJIIETC WHULMATHBHBIM M He
UCTOYHUKOB GUHAHCUPOBAHUE.

HcciieqoBaHKe
HWMeeT BHEUIHUX

Bkiaa aBTopoB. KoHuentyanusauusa - W.P;
Metogosioruss - W.P; mpoBepka - LM, dopmanbHbIN
aHanus - U.P, lIl.M.; Hanrcanue (opuruHaJbHasi YepHOBast
noaroroBka) - U.P; HanmucaHue (0630p U peJaKTUPOBAHUE)
-WU.P.
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Tyninaeme
JKambac cytieziniy 6acbiHbIH acenmuKaJiblK HEKPO3bl - acipece scac Haykacmapoa depopMayusiiaHamblH apmpo3Fa aKein COFamuiH

Jrcamébac 6yvIHbIHbIY me3 damumblH aypysl. bacmoel macese - epme duazHocmukaHbly KUbIHObIFbL JcaHe aypyobll KapKbiHObI 0aMybl, Ken
Jcardatioa myeedekmikke aKeyi.

3epmmeydiy makcamvl: Hekpo3 owarbiHa SVF+PRP mepanusicbiH, MblKbIH KAHAMbIHAH Cyllek KeMmiziHiy acnupamulH dcaHe PRP
mepanusicbiH eH2i3y apKblabl myHHeAb0eyOiH OHamy MeH Hambac 6acbiHa caiMaKmyl asatimsin emoeydiy HomudicesiepiH 3epmmey.

ddicmepi. 3epmmeyee  2020-2023 scvindap  apaavirsiida CITYMED (Illvimkenm, Kasakemad) kauHukaceiHoa — SVF+PRP
mepanusicbl JcaHe  cyllek  KeMmiziHIY — acnupamviH eHei3y apKblabl myHHeabOey — adicimeH  emdenzen 153 epecek  Haykac
Kambicmbl. OmadaH KeliiHei em koHcepgamuemi mepanus scaHe 3 atira 0eliiH 3aKbIMOaAFaH GybIHFA cAAMaKMbl A3aliimy apKblibl KAJANblHA

Kesamipy wapanapbli KamMmblobl. KapaHblH K#a3blLayblH, asiK-KO0A Y3bIHObIFbIH 01uey0l JdcaHe bipeckeH KO3Fa/ablc duanasoHbliH 6aranaydsl
KOCa, KAUHUKA/IbIK H#CaHe paduo/102UsiblK Hamuoiceaep 6aranaHobl.

Hamuoicenepi. AnviHFan depekmep Haykacmapdbly KenwinieiHde KAUHUKAAbIK JHCaHe paduo/o2usifblk Kepcemkiumepoiy
alimapasikmail sxcakcapranvlH kepcemmi. Oma an0blHOGFbl KepcemKiumepMeH Ca/blCMbIpFaHda HCAPAHbIY — XHCA3bLLY YaAKbIMbIHBIH
KbICKAPYbL, AsIK-KO0J1 Y3bIHObIFbIHBIH HCAKCAPYbL HcaHEe 3aKbIMOANFAH 6YbIHHBIH KO3FA1bIC AYKbIMbIHBIH HCOFAPbLIAYbL 6aliKa10bL.

KopbimbiHdbl. SVF+PRP mepanusicviH, coHOQli-aK, HEKPOMUKAAbIK allMakKa cyliek KeMi2iHiH acnupamulH eH2i3y apKblabl myHHeaboey
90iciH K010aHy, KAUHUKAAbIK JHCaHe (YHKYUOHAAObIK Hamudceaepoi jHaKcapmyFa blKna/ eme Omuipbli, #amb6ac 6acbIHbIH ACeNMUKAIbIK
HeKpo3blH emdeyde xoFapbl muimoinikmi kepcemmi.

TytiiH ce3dep: caH cylieciHiH acenmuKablk HeKpo3bl, myHHeabdey, SVF+PRP mepanusicol, cyliek KemieiHiH acnupambl, KAUHUKAABIK
Hamuoicesep.

Comparative analysis of the treatment of patients with osteonecrosis of the femoral head:
Results of Tunneling with SVF + PRP Therapy and Bone Marrow Aspirate

Ravshanbek Ibragimov !, Mukhamm hor mov ?

! Head of the Department of Traumatology and Orthopedics, Sports Medicine, SITYMED clinic, Shymkent, Kazakhstan.
E-mail: ravshanbek-ibragimov@mail.ru
2 Head of the Department of Orthopedics, Multidisciplinary Clinic of the Tashkent Medical Academy, Tashkent, Uzbekistan.
E-mail: wmt66@mail.ru

Abstract

Aseptic necrosis of the femoral head (ANGBC) is a rapidly progressive disease of the hip joint, often leading to deforming arthrosis,
especially in young patients. The frequency of ANGBC varies from 1.2% to 12%.

The aim of the study was to evaluate the effectiveness of tunneling with the introduction of SVF+PRP therapy, bone marrow aspirate
from the iliac wing and PRP therapy into the necrosis site, followed by conservative and rehabilitative treatment, unloading of the l[imb in aseptic
necrosis of the femoral head.

Methods. The study included 153 adult patients who were treated by tunneling with the introduction of SVF+PRP therapy, as well
as bone marrow aspirate into the necrotic area, at the CITYMED clinic, Shymkent, Kazakhstan, from 2020 to 2023. Postoperative treatment
included conservative therapy and rehabilitation measures with unloading of the affected limb for up to three months. Clinical and radiological
outcomes were evaluated, including wound healing, limb length measurement, and joint range of motion assessment.

Results. The data obtained showed a significant improvement in clinical and radiological parameters in most patients. A reduction in
wound healing time, an improvement in limb length and an increase in the range of motion in the affected joint compared with preoperative
indicators were noted.

Conclusion. The use of tunneling with the introduction of SVF+PRP therapy, as well as bone marrow aspirate into the necrotic area,
demonstrates high effectiveness in the treatment of aseptic necrosis of the femoral head, contributing to the improvement of clinical and
functional outcomes.

Keywords: aseptic necrosis of the femoral head, tunneling, SVF+PRP therapy, bone marrow aspirate, clinical outcomes.
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Pe3ome

Ilocmmpasmamuueckas uau 8poxcoeHHas sapycHasi dedpopmayust HUxCHell mpemu 601bWebepyo8oli KOCMu Npugodsim K HapyweHur
AHAMOMU4YecKux COOMHOWeHUl 8 20/1IeHOCIMONHOM Cycmase, UcxodoM Komopozo sieasemcst depopmupyowyuii apmpo3s 201eHOCMONHO20
(I0A) cycmasa, komopoe sesemcsi msijeabM 0CA0KHeHUeM. HudcHuUe KoHeuHocmu 4e/no8eyeckoz0 mesa umerm cneyuguyeckue
0C06eHHOCMU, KOmopble Heo6Xo0umo cobawdams npu JA06bIX PeKOHCMPYKMUBHbIX ohnepayull, makue Kak eHewHull eud, HapyuleHue
Pusuosozuyeckoll aHamoMuu KOHEYHOCMU, HapyweHue pehepeHMHbIX AUHUL U yea08. KpogocHabxceHue 201eHOCMONHO20 cycmasa umeem
0c06eHHOCMb 8 8UJY OMCYMCMBUS MbIUEYHO20 MACCUBA BOKPY2 /100blievHOU 06.1acmu, npu NOAYyHeHUU mpasmvl MUKPOYUPKYASIMOPHAS]
AKMUBHOCMb PEe3KO CHUNMCAemcsl, Ymo Npusooum K 2UNOKCUU MeCMmHbIX MKaHell u modce s6/15iemcsi 00HU U3 omsiguarnwux akmopos
paszsumus []OA.

B damHoM numepamypHoM 0630pe npoussedeH aHAAU3 UCMOYHUKOB, 06 yCMpaHeHUuu nocmmpasmamuyeckoll U 8poxcdeHHOU
dedpopmayuu ducmaavHoll yacmu 601bue6epyo8oll Kocmu npu acumMmMempu4HoM Kpysapmpo3se, u3 6as danHwlx PubMed, Google Scholar,
SCOPUS, Web of Science.

B Hacmosiwee 8pemsi NpUMeHsIloMcsl pas/audHsle sudbl ONepamusHuIX — Mewamenascme 045 npogusakmuku pazsumus fJOA,
Komopble nokasbleaiom Xxopoulue pesyabmamsl. Haubosee pacnpocmpaHeHHbIM MemodoM 6/151emcsi Koppuaupyruwas Had100blxcedHas
ocmeomomusi 601bwebepy 080l Kocmu, Kak 00H020 U3 8apUAHMO8 paduKa/abHo20 JeveHus. Ima onepayusi 8bIN0AHsemcs 0431 onmumusayuu
6UOMeXaHUKU 20/1eHOCMONHO20 CYCmasa U COXpaHeHusi pecypca e2o yHKYUOHUPOBAHUS, 4MO 8 C80t0 o4Yepeds A6./151emcsi npoPduaakmuKkol
apmpo3a 20/1eHOCMONHO20 cycmasa u daem 603MOXMCHOCMb OMCPOYUMb 3HOONPOMe3Upo8aHue U apmpode3uposaHue 20/1eHOCMONHO20
cycmasa.

Kanrouesvle caosa: acummempuw-lbui apmpo3 20/1eHOCMONHO20 cycmaesa, nocmmpasmamuveckas eapycHas de¢opmauuﬂ HUdicHel
mpemu co/1eHU, BPOJICaeHHaﬂ eapycHas de¢opmal4uﬂ HudscHel mpemu 20/1eHU, HA0/100bIXHCEeUHAS ocmeomomus, OmKpblearwas ocmeomomus,
KAUHOBUOHAS] OCME0MOMUSL.
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BBeaeHue
Octeoaptpo3 (OA) TroJIeHOCTONHOTO CycTaBa
ABJIAETCSA pacrnpocTpaHeHHbIM 3abosieBaHUEM,

NopakalliuM npuMmepHo 1% HaceseHus wMupa [1].
BospmuHcTBO cyyaeB OA  Tro0JIEHOCTOINHOTO CycTaBa
MMEIT IOCTTpaBMaTH4eckoe MpoucxoxzaeHue [1,2].
CrenoBaTesnbHO, y mnaupueHToB ¢ OA TroJIeHOCTONHOTO
CycTaBa CUMIITOMBI pa3BUBalOTCA Ha 12-15 seT paHblue,
yeM y nayueHToB ¢ OA Ta306eApeHHOT0 WJIH KOJIEHHOI'O
cycraBoB [3]. JTo mogYepKUBaeT HeOOGXOAUMOCTb
JIOJICOCPOYHBIX BAapUAHTOB JIEYEHHUS JJIs I3TOM TIpymIbl
nanueHToB. /IBe Tpetu ciy4aeB OA Tro0JIEHOCTOIHOTO
cycTaBa J€eMOHCTPUPYIOT aCUMMEeTpPHUYHOEe IOopaKeHHe,
3aTparvBamoliee NPeUMyLIeCTBEHHO JH60 MeJHaJbHBIH,
JIM60 JIaTepaJibHbIN 0T TapaHHO-0eplLOBOro CycTaBa
[4]. Xupypruueckue metozbl jieueHHUst OA roJieHOCTOITHOTO
CycTaBa MOXHO pa3/ieJIUThb Ha JiBe OCHOBHbIE KAaTeropuu:
cycTtaBocoxpaHswimue  (mpoueaypbl  HaleJeHbl  Ha
COXpaHeHHe aHaTOMUM M OQYHKIHMM CycTaBa) M He
cbeperarliye cycTtaB (MpoLeypbl BKJIOYAIOT CIAUSAHUE
KOCTeH roJIeHOCTOITHOTO CYyCTaBa, YTO NPUBOAUT K NOTEpe
HNOABMKHOCTH). XOTS apTpoO/e3 roJIeHOCTOHOI'0 CycTaBa
W TOTAJbHOE 3H/AONPOTE3UPOBAHUE T'0JIEHOCTOIHOIO

CTpaTerusi NOMCKa JIMTEPATyPbl

Mgl IpoBeJiM aHA/IU3 CTaTel 3a nocaefHue JecsiTh
JIET, HOCBHI.[IéHHbIX YCTPAaHEHUI0 IOCTTPAaBMATHYECKUX
U BPOXJEHHbIX JedpopManuid JAUCTAJbHOM  4YaCTH
60J1b1IIE6EPIIOBOM KOCTH npu ACHMMETPUYHOM
Kpy3apTpo3e, UCNoJb3ys 6a3bl JaHHbIXx PubMed, Google
Scholar, SCOPUS 1 Web of Science.

Bru1o npoaHanusupoBano 117 crtaTeit, U3 KOTOPBIX
80 wuckJO4YeHbl B COOTBETCTBUM C YCTAHOBJIEHHBIMU
KpuTepusiMd. B pesysbTaTte, B 0630p BKJIW4YEHbl 37

Kopperupymwomas ocreoroMus

Hctopus KOppHUTHpyoLlei OCTEOTOMHUU
npocnexuBaeTca o 70-80-x rofjoB MpOIJIOr0o BeKa,
Koraa 6bUIM  pa3paboTaHbl OCHOBHbIE METOJbI 3TOH
onepanuu. OZHUM U3 KJII0YEBBIX aCIEKTOB NOATOTOBKH
K OCTEOTOMUHU SIBJISIETCS TOYHOE ONpe/ie/ieHre BeJTUUYUHbI
yrIa  Koppekuuu. [laHMpoBaHMe — KOppHUTHpYyHoLleH
OCTEOTOMHH  MOXET  OCYLIeCTBJIATbCS HAa  OCHOBE
QHATOMMYECKOW HJIM MeXaHW4YeCKOH OCH KOHEYHOCTH.
HeobxoauMo ~ y4uThIBaTb  00beM  JABMXKEHUH B
roJIEHOCTONIHOM CyCTaBe W CTaOW/IbHOCTb CBSA304YHOIO
anmmapata [12-16]. HagjofppkeyHass KOppUTrHpylolnast
OCTEOTOMHUS MO3BOJISIET COXPAHUTh QYHKLMIO CycTaBa Ha
onpeJie/IeHHbIH MepuoJ, BpeMeHU. JIINTeNbHOCTb 3TOro
nepuosia, B TeYyeHHEe KOTOPOro CycTaB (QYHKIHMOHUPYET
6e3 60/, sABJsETCAd OOBEKTOM MCCIeJOBAaHUH U
obcyxxaeHui. BoccTaHoBieHHe OYHKIMM IMOPaKEHHOTO
apTPO30M TO0JIEHOCTOIIHOIO CycTaBa XOTs 6bl Ha 5 JeT
CYUTAETCA XOPOIUMM pe3yabTaToM. CiefyeT OTMETHTh,
YTO [10CJIe KOPPUTHUPYIOIeH HAaZI0AbIKEYHOH OCTEOTOMUHU
NalyeHTbl MOTYT BO3BpalaTbCsl K QU3UYECKU TKeJI0H
paboTe U 3aHATHUSAM CIOPTOM.

HuxHSAS KOHEYHOCTh 06saZiaeT ABYMsl OCEBBIMH
CHUCTEMaMH{: AHATOMHYECKOH M MeXaHWYeCKOW OCAMH.
[lpyyeM aHaTOMH4YecKass OCb 6OJbIIe6GEepIOBOM KOCTH
MOJIHOCTBIO COBINAJlaeT C €e MeXaHUYeCKOH ocbio. A
aHaTOMHYecKass OCb 6GeJpeHHOH KOCTH He COBIIAJAeT.
JTO CBfI3aHO C HaJIWMYMeM LIeHKH 6eJpeHHOH KOCTH.
AHaToMuYyeckue ocu OelpeHHOW U 60JbLIEGEPIOBON
KocTell 06pa3yloT JaTepaJbHO OTKPBIBAIOLIMHCT yToJ
173-175° (Pucynok 1). Koppurupyoome oCTEOTOMUHU
NpeACTaBJISIOT CO60M XUPYpruieckoe BMeIIATeJbCTBO,
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cyctaBa (T3I'C) JeMOHCTPHUPYIOT Y[ OBJIETBOPUTEJbHbIE
pe3yJabTaThl B KPAaTKOCPOYHOH M CpeJiHECPOYHOH
nepcrneKTUBe,  JIOJOCPOYHbIE  JIaHHbIE  YKa3bIBalOT
Ha BO3HUKHOBEHHE pas/InYHbBIX OCJIOKHEHUH
[5,6,7]. ApTpojie3 roJieHOCTOMHOr0 CyCcTaBa, MOXeT
npuBectu K passuthio OA B cocegHux cycraBax [5].
O6masa BbDKMBaeMocTb mnociae TIATC cocTraBisgeT 0KOJIO
80% Ha JgecaTuieTHeM cpoke HabutofeHuss. OJHAaKO B
3HAYMTEJBbHOM KosindyecTBe ciy4yaeB TOI'C He sBiseTcs
NOXKU3HEHHBIM  pelleHHeM  H3-3a  HeO6XOAUMOCTH
NOBTOPHBIX BMewarenabcTB [8-11]. HapuoabnkeuHas
OCTEOTOMHS MOXET MpPeJCTaBJIATb COGOH CpeACcTBO
BpEMEHHOI'0 COXpaHEeHHUs GYHKIIMOHAJIBHOCTH
roJIEHOCTOITHOTO CyCcTaBa, o6ecreyrBas NalLUeHTy eproy,
6e360/1e3HEHHOT0 QYHKIIMOHUPOBAHUS.

B ngaHHOM JIUTepaTypHOM  o0630pe
paccMaTpUBAIOTCA  pPe3yJbTaTbl  PEKOHCTPYKTUBHOHN
XUPYPTrUU [JJiI BOCCTAHOBJIEHHUS CHUJIOBOTO 6aJjiaHca B
roJIEHOCTOIIHOM CyCTaBe MOCPEeJCTBOM OCTEOTOMHU B
Ha/IJI0ABDKEYHON 06/1aCTH.

crateid. [lo K/aH04eBBIM CJI0BaM, KPUTEPUH BKJIIOYEHHS,
6bl1d: Asymmetric ankle osteoarthritis, posttraumatic
varus deformity of the lower third of the tibia, congenital
varus deformity of the lower third of the tibia, supra-ankle
osteotomy, opening osteotomy, wedge osteotomy.

KpuTepusMu UCKIIOUYEHUs ObIIN KJII04YEBbIe CJI0Ba:
ankle arthrodesis, ankle endoprosthesis, aseptic necrosis of
the talus, 4th degree ankle arthrosis.

HalpaBJeHHOE Ha  BOCCTAHOBJIEHHE  HOPMaJIbHBIX
AHAaTOMHYECKUX B3aUMOOTHOLIEHUH CyCTaBHBIX
NIOBEPXHOCTEH NyTEM Iepepacipesie/leHUs MeXaHU4eCKOH
Harpy3ku C TMOpPaKEHHOTo, IeperpyKeHHoro y4acTka
CcycTaBa Ha OTHOCUTEJbHO HENOBPEXJEHHBIH y4acTOK
[17-23]. [laHHBIA mOAXOA TO3BOJISIET ONTHUMH3UPOBATH
OMOMEXaHMKY CyCcTaBa, co3ZaBasi  GJaronpusTHbIE
yCJI0BUSA JJIsi pereHepallUd TKaHeH W INpojJjieBas CPOK
cayx6bl cycraBa [16, 18]. HapymeHusi ocuM HHXKHUX
KOHEYHOCTEeH MOTyT MMeTb 3HayWTeJIbHbIe MOCJIe/CTBUS
JJI1 OMOMEXaHHUKH IOXOJKH, paclpesieJleHHus Harpysku
U OOLIEro COCTOSHUS ONOPHO-JBUrATEJbHOrO ammnapara.
B ciy4asx, Korja Jake He3Ha4UTesbHble JedopMaluu
CONPOBOXKJAIOTCA  OOKOBOM  HeCTAaOMJIbLHOCTBIO — HJIU
pa3BUTHEMapTPO3aroJIeHOCTONHOTO CYCTaBa, Bpay 0/KeH
paccMOTpeTb XUPYypruieckoe BMeNIaTebCTBO. YUUThIBAsA
IUIAHOBBI  XapakKTep ONepaluH, HeleJecoo6pasHo
HaCTauBaTb Ha ee HeMe/[JIEHHOM NPOBe/IeHHH.

Bpox/ileHHble HapylleHUsT OCH BO3HUKAIOT B
pe3ysbTaTe TOPOKOB Pa3BUTHS OIMOPHO-JABUTATEIBHOTO
ammapara, TaKHX KaK: BpOXJEHHbIH BBIBUX 6efpa,
KOCOJIanocTh, apTporpuno3s. [[ppobpeTeHHble HAPYILIEHUS
OCH MOTYT OBbITb BBI3BAaHBI PA3JIMYHBIMU (AKTOPAMH,
BKJIIOYAsl: TPaBMbl, WHQEKIUH, OCTE0apTPHUT, 60se3Hb
[lempxera, paxuT, oxKUpeHUe. BONBIIMHCTBO MAIMEHTOB C
OA T0JIEHOCTOITHOTO CyCTaBa UMEIOT IOCTTPABMATHUECKYIO
athosioruro  [21]. Jranbl  pa3BUTHA  apTpo3a
r0JIEHOCTOITHOT'O CyCTaBa MOXKHO pa3fie/IuTh: AeCTPYyKLUS
TMAJIMHOBOTO XPsINa, CKJIepo3a CyOXOHAPATbHON KOCTU U
006pa30BaHUsA OCTEOUTOB U PHIXJIBIX TeJ [22].
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PHCyHOK 1 - AHamoMmuveckas u MexaHuveckas 0Ccu HUMCHUX KOHeYHocmell

Knaccudukanusa Takakura mupoxo ncnosb3yercs
B MUpe€ U UMeeT 60JIbloe 3HaueHue A1 edeHus [40]. OHa
paszensier TedeHue OA roJIeHOCTONHOIO CycTaBa Ha 4, a
MpaKTUYeCKH Ha NAThb cTafui (PucyHoK 2): OT Jierko# 1o
TSOKeJIOH 10 CIeAYIOIUM Npu3HakaMm [41].

Cragusa 1. PaHHuN ck/iepo3 W o6pa3oBaHuUe
ocTeopUTOB, OTCyTCTBHE CYy)KEeHUsI CyCTaBHOTO
MpOCTpPaHCTBA.

Crapus II: Cy>xeHue MeZMa/lbHON CYyCTaBHOM Le/n

Takakura

Stage 1 Stage 2

PucyHok 2 - Uaarocmpayuu peHmaeHo2pamm

Stage 3a

(OTCyTCTBI/Ie Cy6XOH,C[paJ'[bHOFO KOHTAaKTa C KOCTb}O).

Cragua Il a: O6auTepanus  CycTaBHOTO
NPOCTPAaHCTBAa B 006JIaCTH MeAMANbHOM JIOABDKKU C
KOHTAKTOM Cy6XOH/IpaJbHOM KOCTH.

Cragua III  b: O6auTepanus  CycCTaBHOTO
MPOCTPAHCTBA B 06JIACTM KyIoJia TapaHHOW KOCTH, C
KOHTaKTOM CyOXOH/APAJTbHOU KOCTH.

CtapusalV: 06iMTepaLys CyCTaBHOI0 IPOCTPAHCTBA
C MOJIHBIM 60J1bl1e6ep1l0BO-TapaHHBIM KOHTAKTOM.

Classification

VYV

Stage 3b Swage 4

cmaduli ocmeoapmpo3da 20/1eHOCMONHO20 cycmasea,

kaaccuguyuposarHozo no Takakura

JlonrocpouyHass mnoJioxkuTesnbHast 3(PeKTUBHOCTH
KOPPUTUPYIOIUX 0CTEeOTOMUI r0JIEeHOCTOIHOTO
CycTaBa 3aBUCAT OT TOYHOTO ONpejiesieHUsi MOKa3aHUH,
TIATEJTbHOTO npezionepanoHHOTO o6ces0BaHuUsA
M pacyeTa CTelleHM U YPOBHsA Koppekuuun [24-32].
Bo/ibIIMHCTBO OpTONE/I0B CUUTAIOT TeJIepeHTIeHOrPpaMMbl
HIKHUX KoHeuHocTed (FLFS) o6s3aTesbHBIM MeTOLOM
auarHoctuku [28,33]. [l onmpefesieHHss HEO6XOJUMOI0O
o6beMa KOppeKLMH NpU NPOBEJEHUH XUPYPrhUYecKoro
BMelllaTeJbCTBA C L[eJbI0 BOCCTAHOBJIEHUS] HOPMasIbHOMN
MeXaHUYeCKOM OCU HW)XHEH KOHEYHOCTH CyIleCTBYeT
MHOXXeCTBO MeTOAUK [26]. OpmHa M3 caMbIX IepBBIX
MeTOAUK pacyeTa npezJsioxkeHa KoseHtpu  [25],
3aKJ/Ioyamllascs B pacdyeTax II0 aHAaTOMHUYECKOH ocHu
WIK N0 OGUOMeXaHU4ecKod ocu. COBpeMeHHbIe TMOAXO/(bl
BKJIIOYAIOT  INpejoNepalMoHHOe IJIAHUPOBAaHUE IO
Jlo6enxodpdepy, B KOTOPOM OPHUEHTUPOM CJIYKUT TOUKA
dymxucaBbl A1 oNipe/ie/IeHUs TPAaeKTOPHUU MeXaHU4YeCKoH
ocu. HaubGosiee yacTo mpuMeHsieTcsl nmpejolepalioHHOe
nJlaHrpoBaHMe o MuHuauu [26]. CyThb ero 3ak/ro4aeTcs B

c/elyroleM: He06X0MMa PEHTTeHOTpaMMa BCell HIKHEN
KOHEYHOCTH, IJIJaHWPOBaHHUE TaKXKe NMPOXOAUT C YyYETOM
Touku Dymxucasel. Touka PymkxucaBa - aHATOMUYECKUH
OPUEHTHUP, paCHOJIOKeHHbIH Ha MeXaHHW4YecKoM ocu
HIDKHEH KOHEYHOCTH Ha IJIOCKOCTH 00JibIle6epiioBor
KOCTH 4Yepe3 TOYKY B JlaTepaJbHOM KOMIIApTMEHTe Ha
pacctossHue 62% oT o6iied MHUpPUHBI (IPU YCIOBUH,
4TO OTcYeT HayuHaeTcd: oT 0% MeAuasbHOrO Kpas [0
100% y J1aTepa/sbHOTO Kpast), UTO SBJISETCS HAWIYYIINM
pacrnoJioXKeHHeM JiJisi CKOpPEeKTHPOBAHHON MeXaHU4YeCKOH
ocH [29]. ITo coryacyeTcs ¢ pe3yJbTaTaMH, U3JI0’)KEHHBIMHU
Noyes [25,34].

B 1936 ropy xupypru-opronefbl Cnug u boipg
pa3paboTasii HOBbIM METO/| JIE4YeHHS TIOCTTPABMaTHYECKUX
Jebopmanuil Bblllle TOJIEHOCTONMHOro cyctaBa [35]. OHu
[IPOBEJIM KJIMHUYECKOE HCCIeZl0BaHHE, B KOTOPOM ITPUHSAIN
yyactie 50 mnanueHTOB. Pe3ynbTaThl HCC/IeOBaHUSA
nokasanud [36], 4TO JAaHHBIM MeTOJ JIeYEHUST MOXKET
BOCCTAHOBUTb IPABUJIbHOE IIOJIOXKEHHWE HOTH, Hecyled
Harpy3ky [37], BOCCTAaHOBUTb  COOTBETCTBYIOIHE
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MOBEPXHOCTH 60JIbllle6eplloBO-TapaHHOr0 cycTaBa [38],
M BOCCTAaHOBHUTb (U3UOJIOTMYECKHUH U 6e360/1e3HEeHHbIN
JlManasoH JBU)KEHUH B CycTaBe.

B OGoJbIIMHCTBE O0G30pHBIX CTaTed MNOAPOGHO
OIIMCbIBAETCA l/ICTOpI/I‘{eCKI/lI‘/Jl B3IVIA/ Ha HAQJIOABIXKEYHYIO
ocTeoToMHUIO; a uccaegoBaHue Takakura Y. etal. [39] B 1995
rojly OTMEYEHO KaK MepPBOe, COOOIIMBILEE O Pe3y/ibTaTax
HaAJIOJIbDKEYHON OCTEOTOMHHU. UX CYMTAIOT MHOHEpaMH
B 3TOH 06J1aCcTH, UX paboTa CyLeCTBEHHO MOBJHsAIA Ha
TBOPYECTBO MHOTHX XHUPYProB CTOIIbI U I'OJIEHOCTOITHOTO
cycraBa. [locse goknaga Takakura Y. et al. Bo3pocsio uucio
KJIMHUYEeCKHUX PICCJIEAOBaHI/II‘/’I MalfMeHTOB, IepeHeCIInux
Ha/JIOAbDKEYHY OCTEOTOMHIO. B 1iesioM HcciiefoBaHUs
HEHW3MEHHO II0Ka3bIBAlOT XOpOLIME KpPaTKOCPOYHbIE U
CpeJiHECPOYHbIe pe3y/bTaThbl B OTHOLIEHUU KyIIUPOBAHUSA
60s11, PYHKIHOHANBHOE yJydllleHHWe U BO3BpallleHHe K
3aHATHIO CIOPTOM Y aKTUBHBIM OT/IbIXOM. B Hccjieg0BaHUHU
M.F. Ibrahim et al. (2022) [41] nmpoageMoHCTpUpOBaHa
BU3ya/IM3allus YKa3aHHbIX cTagui (PucyHok 2).

Ha panHux (I-1I) cragusx OA TroJIeHOCTOMHOIO
cycTaBa MpeANOYTUTENbHO KOHCepBAaTUBHOE JieueHHUe
[40]. OgHako k cpenneit ctaauu (11 - 11I) koHcepBaTUBHOE
JleyeHHe HallpaB/IeHO Ha yMeHbllleHHe JlereHepaTUBHbIX
W3MeHeHUN B Xxpsle U Cy6XOHJpajbHOU KocTH [43].
Takoe JledeHHe MOXeT JIMUIb BpeMeHHO OO6JIerYuThb
6oJieBble  CHMITOMBI U  CyObEKTUBHO  YJIYYIIHUTb
COCTOSIHMe MalMeHTa, a He YCTPaHUTb MNPUYUHY
npo6sembl [44]. Xupypruudeckoe yedenue OA Il u Illa
CTajuy TpejNo/araeT BbIGOp U3 HaJJIOJbLKEYHOH
OCTEOTOMHUH, apTPOCKONMYECKOr0 BMellaTeJbCTBA U T.IL
[41, 45, 46]. U3BecTHbI! y4yenbldl Y. Tanaka oTMmeTun,

BbIBOAbI

HapsnonbbkedHass  oCTeOTOMUS — JeHCTBUTEJIBHO
nokasasa xXopolume pesyJIbTaThI B JIe4eHUH
aCUMMETPUYHOI'0 apTpo3a TOJIEHOCTONHOTO CycTaBa.
JTOT MeToJ, NpeJCTaBaseT COO0HW IepCrHeKTUBHBIN
BapUaHT MpejOTBpallleHus paspylleHus CcycTaBa U
yaydieHuss ero QyHKIUOHaJbHOCTH. KcciaepoBaHus
NOATBEPXKJAIOT, YTO NMPHU NPABUJIbHOM OTHOpE MalMEHTOB
W TIATEJbHOM IpeoNepalluoOHHOM IJIAHUPOBAaHUHU
HaJJIoAbDKEeYHasA OCTEOTOMMA MOXeT IepepaclpefieuThb
Harpysky, JeHCTBYIOIMe Ha TO0JIEHOCTONHBIH CycTaB.
[lepepacnpeenenue 9KCLEHTPUUYECKOH oceBOi
Harpysku CIOCOGCTBYeT BOCCTAaHOBJIEHHIO HOPMasIbHOH
OMOMEXaHUKM  CyCcTaBa, 4YTO, B CBOI  OuYepefb,
obecrieyMBaeT 3HAYMUTesJbHOe o6JeryeHue 6OJIEBbIX
OLIYIEHUH B TrOJIEHOCTOIIHOM CyCTaBe W yJy4lIeHHe ero
GYHKIMOHAJIBHOTO COCTOSHUSA, 3aMeAJssAs TeM CaMbIM
JlereHepaTUBHBIe TNpoLecchl B cycTtaBe. TakuM o6pasom,
HaJJIOAblKEeYHasd OCTEeOTOMHsA sBJseTcd 3QEeKTUBHBIM
METOJIOM JIeYeHHUs, KOTOPbIH MNpU COGJIIOJEHUH BCeX
HeO6XOAUMBIX YCJIOBUM MOXeT 3HAYMTEJNbHO YJIYYLIUTb
Ka4yecTBO KU3HU NAllMEeHTOB C aCHMMETPUYHBIM apTPO30M
roJIEHOCTONHOTO CyCTaBa.

JlutepaTtypa

yTo Ha ctazuu llIb mopaxeHue roJleHOCTONHOrO CycTaBa
TsbKesioe W mporHo3 mnociae HJIO HeGrarompusTHBIN
[47]. B uccnemoBanuu N. Krahenbiihl et al. (2019)
[48] mpoBeneH aHaMM3 pe3y/nbTAaTOB C KOHBEpPCHEH B
TOTaJIbHOE 3H/0TIPOTE3UPOBAHKE UM apTPO/e3NpOBaHUE
[CC B kauecTBe KOHEYHOW TOYKH, TJe MNATUIETHSSA
nocJsieonepanyuoHHas 3GeKTUBHOCTD /ISl MAIMEHTOB CO
craaueit IlIb cocraBuia menee 50%. B uccnemoBanuum L.
Lai et al. (2022) [49] noc/seonepanioHHbIe NOKa3aTeaU
AOFAS w VAS 3HauuTe/bHO yaydIIMJMCh Kak npu I,
tak [lla u IlIb cragusx. 3¢dpekTHBHO KOppUTHpPOBaIaACh
npezonepanoHHast BapycHas iepopMarys y MaleHToB C
6J1aroNpHUSATHBIMU KPATKOCPOYHBIMU U CPEJIHECPOUYHBIMU
KJIMHUYECKMMU pe3ysnbTaTaMu. He MeHee CIOpPHBIM
$aKTOpOM fABJISETCA U BO3PACT MalfHeHTA.

B oTcyTcTBHE YETKHUX [J0Ka3aTesbCTB, ObLIO
BBbICKA3aHO npearnoJsioXKeHre, 4YTO NManrueHThbI
crapime 70 JileT He MNOAXOAAT JJisi 3TOW MPOLEAYPbI
[50]. [Ipouecc cTapeHUs CHIKAET KOJINYECTBO
Me3eHXHUMaJIbHbIX CTBOJIOBbBIX KJIETOK U UX CHOCO6HOCTb
auddepeHPOBATHCS B 0CTe06./1acThl MOXeT
npeapacrnoJiaraTb IMOMXHWJBIX IMALUEHTOB K He- WIH
OTCpoYeHHOMY cpauieHuro [51]. OgHaKo B HcCae0BaHUHU
J.Y. Choi et al. (2021) [52] a¢dekTUBHOCTE Onepanyi no
HJIO 6b1y1a aHAJIOTMYHOM KaK [0, TaK U 1mocje 65-j1eTHero
BO3pacTa MalreHTOB.

B 1esoM, HaAJO[bDKEYHAs OCTEOTOMHS ObLiIa
npusHaHa 3¢eKTUBHONW B 3HAUYUTEJbHOM CHUKEHUHU
60JIEBOTO0 CUHAPOMA M YJIy4YlleHUH (QYHKIMOHAJIbHOTO
COCTOSIHUSI HXKHEH KOHEYHOCTH.

Kongaukr wuHTepecoB. Mpbl 3asBisgeM 006
OTCYTCTBUHU KOHQJIMKTA UHTEPECOB.
duHaHCUpOBaHUe. JlaHHOe  uccieJloBaHUE

npoBeseHo B pamkax [IIId MHuBOPK BR21881815,
Ha TeMy: "Pa3paboTka, u3y4yeHHe 06e30MAaCHOCTH U
3¢ PpeKTUBHOCTH UCII0JIb30BaHUs IpeMHaIbHbIX
MHHOBALMOHHBIX OTEYEeCTBEHHBIX WMILUIAHTATOB IS
XUPYPru4YecKoro JieueHHUsl NALMeHTOB C NMOBPEeXJeHUAMH
Y 3a60JIeBaHUSIMH ONIOPHO-JBUTaTeJIbHOrO annapara’.

Bks1aj aBTOpPOB.

Bce aBTOpel BHeCJM paBHOLEHHbIM BKJIAJ, B
paspaboTKy  KOHLENIMH, BbINOJHEHHE, 06paboOTKy
pe3y/bTaTOB M HallMCaHHWe CTaTbU. 3asBjseM, 4YTO
JaHHBIM MaTepuan paHee He NyOJMKOBajJcid U He
HaxOJMUTCS Ha PacCMOTPEHHUU B JAPYTHUX HU3JAaTesbCTBaX.
Konnenrtyanuzauus - KT; C6op pganHbix - AH,;
®opmanbHbii aHanu3 - KT, A.H., Metogosnorus - AK,
H.A.; AxmMuHuctpupoBaHue npoekrta - A.H.; [IpoBepka -
KT, HanucaHue (opuryMHa/JbHas YepHOBAas MOJrOTOBKA) —
H.A.; HanrcaHue TekcTa (0630p U pefakTupoBanue) — A.K.
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Tyitinaeme

Ilocmmpasmanvik Hemece mya 6imkeH 8apyc 0egpopmMayusicbl yaKeH jHciaikmiy memeHai ywmeH 6ip 6ei2iH0e opHarackaHoa, mo6ulK
6YbIHbIHOAFbl AHAMOMUSIbLIK KAMblHAcmMapoblH 6Y3bL1YbIHA aKeedi, HomudiceciHOe dedpopmayusaayuel apmpos ([A) natida 601adbl, 041 aysblp
ackKblHy 6016in mabblaadsl. Adam deHeciHiy memeHei asKkmapbiHblH 6eaziai 6ip epekuleaikmepi 6ap, 041apdbl Ke3 Ke/l2eH peKOHCMpPYKmMuemik
onepayus ke3iHde cakmay Kasicem. Mblcaibl, CblpmKbl KOPIHIC, AsKMblH GU3UO0I02USNbIK AHAMOMUSICbIHBIH OY3bL1Ybl HEMece aHbIKMAaMaablK
cbi3blkmap MeH 6ypblumapobiy 6y3blLaybl. TobblK 6YbIHbIHbIY KAHMEH KaMMamacsl3 emiayiHiy epekwleniel - 6y/1 mo6blK aliMarblHbIH
atiHaaacsiHoa 6yAwblKem MaccacbiHblH, HCOKMbIFbIHAH MYyblHOallobl, Jcapakam aaraH kKe3de MUKDOYUPKYASIMOPAbIK 6eaceHOinik Kypm
memeHOelidl. By xcepainikmi miHOepdiH 2unokcuscblHa akenedi dcaHe 6y 0a [JA damysiHblH ayblpaamamsiH pakmopaapblHbly 6Ipi 601b6in
mabbL1adsl.

Ocbl adebu wosyda PubMed, Google Scholar, SCOPUS, Web of Science depekKopaapblHaH acumMMempusiablK Kpy3apmpo3 Ke3iHoe
Y/KeH Jcinikmiy ducmaasosl 66ei2iHiH nocmmpagmMamuKaablK jcaHe mya 6imkeH deghopmayusicelH H#ow mypaasl depekkesdepze masaday
Jcacandvl.

Kasipai yakbimma /JOA damybiHblH a10bIH aly YWiH apmypai onepayusslk apanacyaap KoA0aHslayod, 04ap HaKcul Hamuceaep
kepcemedi. EH ke mapasrau adic - 6ya y/KeH Hciaikmiy mo6blK ycmi mysemywi ocmeomomusicel, paduxkaadsl emoey HycKa/apblHbly 6ipi
peminde. bys onepayus mo6bik 6ybiHbIHbBIH 6UOMEXAHUKACLIH OHMAU1AHObIPY HCaHE OHbIH HCYMbIC iCMey pecypcbiH cakmay yuliH opbiHOaaadbl.
By 3 ke3eziHde Mo6blK Gy bIHbIHbIH APMPO3bIHLIH A10bIH a1y 601bIN MAGbLIAOLL HaHe MOObIK GYbIHbIHBIH IHdONpomesdey MeH apmpodesiH
KelliHee Ka10bIpyFa MyMKIiHOIK Gepedli.

Tyiiin ce3dep: acummempusiblK MOObIK GYbIHbI APMPO3bI, NOCMMPABMAMUKAbLIK 8apyc 0edhOpMayuUsCl HIATHWIK meMeHal yumeH
6ip 6esieiniH, mya 6imkeH sapyc dedhopMayusicul HCiAiHWIK memeHal ywmeH 6ip 661ieiHiH, MobblK ycmi 0cmeomoMusicbl, auwblk 0CMeomomus,
CbIHa Mapi3di ocmeomomusi.

Supramalleolar tibial osteotomy for the prevention of asymmetric crus arthrosis
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Abstract

Post-traumatic or congenital varus deformity of the distal third of the tibia leads to disruption of anatomical relationships in the ankle
Jjoint, resulting in deformative osteoarthritis (DOA) of the ankle, which is a serious complication. The lower extremities of the human body have
specific characteristics that must be considered in any reconstructive surgery, such as external appearance, disruption of physiological limb
anatomy, disruption of reference lines and angles. The blood supply to the ankle joint is peculiar due to the absence of a muscular mass around
the ankle region; in case of injury, microcirculatory activity sharply decreases, leading to local tissue hypoxia, which is also a contributing factor
in the development of DOA.

This literature review analyzes sources on the correction of post-traumatic and congenital deformities of the distal part of the tibia in
asymmetric ankle osteoarthritis, sourced from PubMed, Google Scholar, SCOPUS, and Web of Science databases.

Currently, various surgical interventions are used to prevent the development of DOA, showing promising results. The most common
method is corrective supramalleolar osteotomy of the tibia, as one of the radical treatment options. This procedure is performed to optimize
the biomechanics of the ankle joint and preserve its functional capacity, thereby preventing ankle arthritis and potentially delaying ankle joint

arthroplasty or arthrodesis.

Keywords: Asymmetric ankle osteoarthritis, post-traumatic varus deformity of the distal tibia, congenital varus deformity of the distal
tibia, supramalleolar osteotomy, opening wedge osteotomy, closing wedge osteotomy.
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Pe3wome

Bosiesnv Xupasmbl, makice usgecmuas Kak dobpokadecmeeHHass amuompo@usi ducma’nbHulx omaenos eepxHUx KoHeyHocmell,
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BBeaenue
[Iporpeccupyoiue HeWpo/JiereHepaTUBHbIE
paccTpoicTBa OXBaThbIBAIOT LIMPOKUI CIIEKTP

MATOJIOTUYECKHUX COCTOSIHUH, BKJII0Yasi MOHOMEJNYECKYIO
amuoTtpoduio. Cpeny HUX 60se3Hb Xupaama (bX), Takxke
M3BeCTHAasl KaK [OBeHW/JIbHAs MbllleyHass aTpodus
JMCTAIBHOM 4acTH BEPXHUX KOHEYHOCTEH, MpesCTaBJIseT
co60i 0cobyr0 GOpMy MOHOMEJTHUYECKOH aMHOTPODHUH.
BX xapakTepusyeTcssi JAUHAMHUYECKOM KOMIIpecCUed U
NPOrpeccCHpyOUMMH  HUIIEMUYeCKUMHU W3MeHEeHUsSIMH B
nepeHUX porax CIMHHOIO MO3Ta, KOTOpble BO3HHUKAIOT
npu crubanuu ueu [1]. BnepBbie onncanHas XupasmMoi u
coaBTopaMu B 1959 roay B ucc/ieZjoBaHUM C yyacTHeM 12
nanveHToB bX celiyacnpu3HaHacaMoW pacpoCcTpaHEeHHON
dbopmMoli MoHOMesnnyeckod amuorpodum [2-4]. BX
HopakaeT IMPEHMYLeCTBEHHO MYXXYHH B Bo3pacTte 15-
25 net. CoracHo XupasiMe, MUK Hayaja 3aboJieBaHUS
COBMa/laeT C MyOepTaTHBIM CKAa4YKOM pPOCTa, M ObLIO
npezJIoXKeHO, YTO IPUUNHON Pa3BUTHS 6OJIE3HU SBJIAETCS
auc6asaHC B pocTe MO3BOHOYHHUKA M TBEPJOH MO3TOBOM
060/109KM B 3TOT mnepuoy. [Ipeo6sajanre 3a60JieBaHUSA
Cpein MYXYHH OOBsCHSETCS 0oJiee HWHTEHCHBHBIM
pPOCTOM y IOHOILIEH 110 CPAaBHEHHIO C JIEBYIIKAMU B IIEPHUOJ,
[10JIOBOTO CO3pEBaHUsI.

Knaccuyeckas dopMeI bX nopaxaet
NPEeUMyLIeCTBEHHO TOAPOCTKOB U IOHOIIEH MYXCKOTro
[0JIa ¥ XapaKTepHu3yeTcs C/eAyIIUMA KIMHUIECKUMU
NpU3HaKaMHU: ACHMMeTpUYHas CJl1aboCTb [JJUCTAJbHBIX
OT/[|eJIOB BEPXHUX KOHEYHOCTeH c aTpodueil TeHapa U
TUIOTeHapa, IPU 3TOM COXpAHSAETCs CHJIA IJIedeslyuyeBor
MBIl (TaKk HasblBaeMasg «Kocas aMHOTPOUs»);
X0JIOIOBOW mape3 (ycuaeHHe CaabOCTH W TpeMopa
B JWUCTQIbHBIX OTJeJax MpH BO3JEHCTBUU X0JI0AQ);
OTCcyTCTBHE CEHCOPHBIX HAapyllIeHUH, a TaKKe CUMITOMOB
CO CTOPOHBI BEreTaTHUBHOM HEPBHOW CUCTEMBI U YepeIHO-
MO3roBbIX HepBoB; CKppITOe Hauyajso 3abosieBaHUS,
KOTOpOe 4yallle BCero BO3HHUKAeT Y MYXXYUH B BO3pacTe
15-25 JieT, ¢ MeJjJIeHHBIM NPOTPeCCUPOBaHMEM B TeueHHe
epeMeHHOro InepuoZa BpeMeHH (B cpefHeM 5 JerT),
1ocje 4Yero HACTylaeT CIOHTAaHHas CTabuIu3alus;
Cnopajuyeckoe BO3HUKHOBEHHE 3a00JIeBaHUs, XOTsS B
JIUTepaType TaK»Ke ONKUCAHbl CEMeHHbIe CIydaH.

OfHaKo B JiMTepaType MOMHMO XapaKTepPHBIX
KJIUHUYEeCKUX  mnposiBieHud  BX, B  suTepaType
ONMMCaHbl aTUNUYHbIE CAy4ad, C pa3HOO6Gpa3HOM
HEWPOJIOTUYECKOW CUMTOMATUKON K KOTOPbIM OTHOCUTCS
M TpeJACTaBJeHHbIM HaMU peAKUH  KJIMHUYECKUH
npuMep. IJTH CJIyd4ad MOTYT BKJKOYATh CJeAyIoline
0COGEHHOCTH - MUpPaMUJHble 3HAaKH. Y HEKOTOPBIX
NalMeHTOB MOTYT HaOJI0JaThCcs rumneppedekcus Hu
natoJjiorudeckue  pedJieKCbl  BCJIEJCTBUE  TSKEJIOTO
MOpaXKeHHsI CIUHHOTO MO3Ta, U aCCOLIUUPYIOTCS C XyIIUM
NPOrHO30M; c1abocTb U aTpodus TPOKCUMabHBIX

IIpe3eHTanus cay4dasi U3 NPaKTUKU

[TanueHT 21 rozx HOCTYNU]I B OTAeJeHUe
CNIMHAJIbHOH HeWpOXUPypruu u aTOJIOTUH
nepudepryeckol HepBHOH CHUCTEMBl C >KaJob6aMH Ha
c1abocTb B 06eUX KHUCTAX, aTpodHIo MBI 06enx
JIaJJOHeH, TPeMOp NpHU JIBXKEHUH B KUCTAX, CHIKEHHYIO
YYBCTBUTEJILHOCTD Ha JlaBJIeHHE, U THUIIECTE3UIO BIJIOTh /10
aHeCTe3UH KOXKHOW M TeMIlepaTypHOH 4yBCTBUTENBbHOCTH.
HauaJsio 3a6o/1eBaHUA NPUXOAUTCA Ha 16 JIeTHUH BO3pacT
NalnMeHTa, YTO COOTBETCTBYET CpeJHEMY BO3pacTy
nebota BX. Ha MoMmeHT mocTymieHus - 3aGojieBaHHE
NpOrpeccupyeT B BUJie HapacTaHHUs CJ1abocTH U aTpoduu
MBI 00euX JaZoHel (TeHapa MW rumnoreHapa). B

OT/IeJIOB BEPXHUX KOHEYHOCTEH. B KaccHyeckux ciaydasx
BX mpeuMylieCTBEHHO MNOpaXKaeTcs HIDKHASL 4acTb
meiHOro otjesia mo3BoHoyHUKA (C7-T1), 4To mpUBOAUT
K arpoduu [AUCTaNBHBIX OTAesoB. KommpeccHoHHas
MHeJIONaTHsI MOXKET BbI3bIBATb CEHCOPHBIE JedULUTEI,
KOTOpble HabJofaTcs npuMepHo y 20% nanueHTOB
JINTeJIbHOE MNpOrpeccupoBaHHUe 3abosieBaHud. B
GOJILITMHCTBE CJIy4YaeB MpOrpeccHpoBaHue AJUTCs 3-5
JIeT, TocJile 4yero HacTymaeT maTo. OJHAKO OMHCaHBI
CJIy49au IporpeccHpoBaHus 3a00JIeBaHUSI HA MPOTSHKEHUH
6osiee 10 seT.

B HacTosiIee BpeMs UCNIOJIB3YeTCs 00LeNPUHATAs
kiaaccuUKalys, [O03BOJISAIOIIAs  CHCTEMAaTU3UPOBATh
BbIGOpP KOHCEPBATUBHOTO WJIM XHPYPrHYecKOro JiedeHHsl
B 3aBUCHUMOCTHU OT KJIIMHHUYECKUX l'[pOHBJIeHI/lI‘;l 60}16‘3HI/I.
Jlnsi atoro 6b11a BBeieHa «The Huashan Diagnostic Criteria
and Clinical Classification of Hirayama» [5], xoTopas
OCHOBBIBAETCS Ha JleJIEeHMHU 3a00JieBaHHsI HA TPU THIIA.
Jdrta kiaccupukanus noMoraeT 60Jiee TOYHO ONpPeeNUTh
TaKTI/le JiedyeHud, y‘{I/ITblBaH I/IHHI/IBI/I/]yaJIbeIe
0COGEHHOCTH TeYeHHUsl 60JIE3HU Y MalKeHTa.

Knaccuyeckas BX
CaMOpPeMUTTUPYIOLIMMCS, KOTOpOe IpeuMyIlleCTBEHHO
JIEYUTCS KOHCePBAaTUBHBIMU MeTOJaMM, TaKHUMU Kak
HCHO0JIb30BaHUe IIeHHOro BOPOTHUKA. TeM He MeHee,
nporpeccupoBaHue 3aboJieBaHUS MOXeT MPOUCXOAUTh
Jlake NMPU KOHCepPBAaTHUBHOM JIeYeHUH, YTO NPUBOJUT K
3HAYUTEJNbHOU JUCPYHKIUU KOHEYHOCTel [1, 6-8].

4acTo ABJIAETCA

Jleuenne bBX oxBaThiBaeT pas/M4yHble MOJXO/BI,
oTpakawlye pasHoobpasue TaKTUK BeJleHUsl NalUeHTOB
c 9TUM 3abosieBaHueM. Hampumep, Wang H. et al. [9]
NpPEe/CTABJASIOT HECKOJIbKO XUPYPrUYeCcKUX MeTO/0B
JleyeHHs], PacCCMOTPEHHbIX B 0030PHOM MCCJEeLOBAHUH,
oxBaTbIBatolLleM nepuof ¢ 1966 no 2020 rog. 3T METOAbI
BKJIIOYAIT KaK HCKJIYUTEJbHO CTabUIU3UpyIOLUe,
TaK U 60Jiee MHBA3WBHbIE MO/AX0/Ibl, TAKME KaK IJIACTUKA
TBepOoW MO3roBoi 060s104KU. [l1s1 neyeHust X nusyyanuce
pasjiMyHble METOAbl, BKJOYass JIAMUHIKTOMHUIO C
Koaryjsiydeil BeHO3HOr'0 CIJIETEHHUS, JIAMUHOIJIACTUKY
C IJIACTUKOW TBepAOW MO3roBOM 0060JI04KH, 3aJHIOI0
dukcauuoo U KOMOMHHUpPOBaHHblE moAxoAbl. OaHaKo
HauboJiee pacnpocTpaHeHHbIM ABJIAETCA ACDEF
obecrneyuBaOIIUN  CTaGUJIBHOCTh U IpeLOoTBpalleHHUe
NporpeccupoBaHusl 3a60J1eBaHUsI.

B siuTepaType onrcaHo OrpaHUYEeHHOE KOJINYECTBO
C/ly4yaeB XHPYPrUYECKOro BMeNIATEeJbCTBA IMPU 3TOM
3a60JIeBaHUU.

B naHHOM COOGIIEHUH Mbl NPEJCTABASIEM PeAKUN
KJIMHAYECKUH ciydaid aTunudHoi ¢popmel BX.

dHaMHe3e TpaBM He€ OTMe4YaeT. Cxoxed CUMIITOMAaTUKH
BHYTpPU CEMbU HE 6BIJI0O OTMEYEHO.

[Ilpy ocMmoTpe oTMewaeTca JAoJUXOMOpdHOe
TeJIOCJI0XKeHHe U POCT HEeCKOJIbKO Bblllle cpefHero, 180
cM, nokasartenb MMT - 19,6. BusyasbHOo oOTMedaeTcs
CIVIQXKEHHOCTb  IIEeHHOTO0 JIOp03a U OTHOCHUTEJIBHO
JUIMHHOM 11eel. 3HaYuTeAbHasA TMNOTPOPUSA MBILIL 06euX
PYK AuCTa/lbHee IpeAlliedbs, Haubosiee BbIPAXKEHHO B
MBILIIAX TeHapa U runoteHapa. [Ipyu akTHBHOM JJBHXKEHUU
B KOHEYHOCTAX OTMeYaeTCsl MeJKOPa3MallUCThIH TpeMop.
Cuia MbpllI BEePXHUX KOHEYHOCTEH IMPOKCHMAJIbHO
COXpaHeHa, JUCTaJbHO CHHXKeHa 10 2 6aJi10B: mpo6a bappe
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(-) c o6enx cTOpoH, NPOO6BI CUJIBI XBaTa — NMapanapes Ao 2-X
6as1710B. B uyBcTBUTE/IbHOM chepe — r1yboKas TUIecTe3us,
KO)KHasl aHecTe3Ms (TeMmepaTypHass M IOBEpPXHOCTHas
6oJieBasi, AUCKPUMUHAIIMOHHAA) 06eHUX KUCTeH U HUXKHeH
TpeTu o6Geux mnpeamiednil. CyxoKuabHHble pedJieKchl -
TOPNUAHBIA KaprnopaAualbHbIA pedsiekc ¢ 06eux pyK.
KoopauHaTopHble Npo6ble — ¢ UHTeHLMel ¢ 06enX CTOPOH
BBU/IY HAJIMUUSA KHHETHUYECKOT0 TpeMopa pPyK.

[IpoBesileHa MarHUTHO-pe30HaHCHas ToMorpadus
(MPT) 1weiiHoro oTAesna TO3BOHOYHMKA BbISIBUJIA
atpoduro cnuHHoro mosra (Pucynok 1). Ilepenne-
3aJlHUA pasMep COUHHOTO Mo3ra Ha ypoBHaX C(4-C6
MO3BOHKOB OB/ CyLlleCTBEHHO yMeHblleH. B akcualbHbIX
cpe3ax (PucyHok 2) Ha ypoBHe C5-C6 HO3BOHKOB OBbLI
BBISIBJIEH XapaKTepHbIA CHHAPOM "3MeHHOro r[Jasa",
BU3ya/IU3UpOBaHHbIN B T2-pexkuMe, 4TO CBUAETE/BCTBYET
0 HaJM4YUM JlereHepaTUBHbIX HM3MeHeHUN B MepejHUX

porax CMIMHHOI'O Mo3ra.

Ha ¢yukuuonaapnom MPT wmeliHoro otgena
no3BoHOYHUKaA (PucyHok 3) B moJioxkeHWU CcrU6aHUs LIer
HabJII0a/IoCh 3HAYUTesIbHOe Cy)XeHHUe IepejHe-3aJHero
pa3Mepa CIMHHOTO MO3ra, FMIepMO6UIbHOCTb IIEHHOI0
OT/Jesla TO03BOHOYHMKA Ha ypoBHe (4-C6 NO3BOHKOB,
pacliMpeHUe 3aJHero 3MUAYypaJbHOr0 NPOCTPaHCTBA U
yBeJllyeHHe 00bEMa COCY[OB 3aJHEr0 3MUAYPaJbHOTO
BEHO3HOro ceTeHus. [lJI0THOe mpuJeraHve nepefHUX
OT/leJI0OB CIMHHOT'0 MO3ra K TeJlaM [I03BOHKOB B I10JIOXKEHUH
crubaHus KoppesrMpoBasio C 04aroM MUesa0aTpoduu, 4To
MO TBEpK/AaeT HaJIuuMe XPOHUYECKOH KOMIIPeCCHHU.

N3mepenue yria Ko66a nokasasno (PucyHok 4), uto
B IOJIOKEHUU CTHOaHU LIIeH YToJ1 COCTaBJIs1 28,6 rpasyca,
YTO yKasblBaeT Ha T'MIIEPMOGHJIBHOCTb IIEHHOrO OTZAeJa
MI03BOHOYHHKA.

PucyHok 1 - Ha MPT weliHo2o omdes Nn0380HOYHUKA: 8 CA2UMMA/ILHBIX Cpe3ax ommeyaemcsi ampogusi, a maxice
aunepuHmeHcusHblil cuznaa T2 pescume, Haubo1ee npedcmasieHHAs 8 nepedHeM omaesie CNUHHO20 Mo32a. [lepedHe-3adHutl pazmep
CNUHHO20 M032a Ha yposHsX C4-C6 n0360HK08 CPABHUMENbHO MEHbUIE

PucyHok 2 - MPT weliHo2o omdesia n0360HO4YHUKA. B akcuaabHbix cpe3ax B T2 pexcume gusyasusupyemcsi, mak Hasbleaembill,
CUHOPOM «3MEUHO020 21a3a» Ha yposHe C5-C6 no3eoHKos

PLleHOK 3 - Ha MPT weliHo20 omde./1a N03860HOYHUKA 8 NOJ0XCEHUU HAKAOHA KPACHbIMU cmpesiKaMu ommevyeHo n/10mHoe
npusnezavue nepedHux omade/108 CNUHHO20 M032a HA yposHe coomeemcmeyrnujemy ovazy Mueﬂoampogﬁuu
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PucyHok 4 - MPT wetiHozo omdeaa no3eoHouyHuka. (0o onepayuti) Yeon Ko66a e nosoxceHuu caubanus weu paset 28,6 epad

YuuTbiBas KJIMHUKO-HEBPOJIOTHYECKYIO
CUMIITOMAaTHKy M OCHOBBIBAsACh Ha Kiaccuduxanuu «The
Huashan Diagnostic Criteria and Clinical Classification of
Hirayama»5, Ham ciy4yait cootBeTcTByeT Tumy 3.

Xupypruyeckoe JiedieHue. B cooTBeTCTBUM C
MEeX/I[yHAapOJAHOW TNpPaKTUKOW JiedeHHs1 GosiesHH bBX,
HaubOosiee 3PQPEKTUBHBIM  METOJAOM  CTAOUJIM3ALUU
SABJISIETCS NepeiHsASA LelHasa JUCKIKTOMUS U MEXTEeJ0BOU
cionuaoze3 (ACDF).

B paMKax JJaHHOTO UCCJIe/I0BaHHUsl MALMEHTY Obli1a
BBINIOJIHEHA Ollepanus NepeAHUM napadapeHrHaJbHbIM
npoctynoM. Jlist OCTyna K LIe{HOMY OTZiesly T03BOHOYHHUKA
ObLJI BBITOJIHEH pa3pes3 JJIMHOM 5 CM MoIepeK Mo nepejHein
NpaBOW CTOpOHE LIeH, MEX/JY TIpyJUHHO-KIIOYHYHO-
COCLIEBU/IHOM M JIONATOYHO-TOAbSA3bIYHOW MBIIIIAMH.

Jlia TOYHOro omnpefeseHUs ONEpPALMOHHOTO CerMeHTa
HCI0/Ib30BaJlaCh PEHTreHOBCKas ycTaHoBKa C-o6pasHoi
dopMBl.

[IpoBesileHa MHMKpPOXUpPYypruyeckass JUCKIKTOMHUS
Me)XXII03BOHKOBBIX JMCKOB Ha ypoBHax C4-C5 u C5-C6.
Jlisi MeXTeJIOBOro CHOHAWJOoAe3a ucroJsib3oBaHbl PEEK-
keimxkn (Medtronic US.A) Ha ypoBHax C4-C5 u C5-
C6, YTO MO3BOJIMJIO YCTPAHUThb T'MIEPMOOGUJIBHOCTb U
NpeJ0OTBPaTUTh JaJIbHENIIYI0 TpaBMaTU3aLMI0 LIEHHOro
oTzeJa ciiHHOro Mo3ra (PrucyHok 6).

B MOCJIE0TePALIUOHHOM nepuojie 6bI1J10
pPEKOMEH/I0BAaHO  06s3aTeJIbHOE  HOLIEHWE IIeHHOTo
BOPOTHHMKA B TeueHuWe 1 Mecsuna [ obGecrnedyeHus
ONTHUMAaJIbHbBIX YCIOBUM /IJI51 322KUBJIEHUS U CTAOUIU3AIUU
[M03BOHOYHMKA.

PucyHok 6 - KT weiiHozo omdesa no3eoHouHuka. Konmposie nocsae onepayuonHozo seveHust. CocmosiHue Mema/a10KoOHCmpyKyuu
ydossemgopumesnbHoe
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Jo onepauuu
28.6°

Yron Ko66a B
crnbaHum wen

Mocne onepauuu
2.6°

PucyHok 6 - Y201 Ko66a 6 nosiosceHuu caubaHusi weu 8 noc.1eonepayuoHHoM nepuode paset 2,6 zpad. A mak sice
nocs1eonepayuoHHoOe MazHUMHO-pPe30HAHCHOE UCCAed08aHue WeliHo20 omded N0380HOYHUKA, NposedeHHOe Noc/e onepayuu, N0Kasao,
4mo cnuHHOU Mo32 601bWe He Nod8ep2aemcsi KOMNPeccuu 8 N0N0XCeHUU C2UbaHuUs weu

Ha  KOHTpOJbHOM  OCMOTpe, TNPOBEJEHHOM
yepe3 JBa roja nocje ONEpPaTUBHOTO BMeIIATeJbCTBA,
coxXpaHsieTcsl mape3 06enx pPyK M THHOTPodHUsS MBI
KHcTel u npeamniednit. [Ipy aToM oTMedaeTcst OTCYTCTBUE
OTpHUIIATEJbHON JUHAMUKU. ITO HAOJIOJEHNe, YIUThIBAsS

06cyxaeHue

B npeacTtaBJ€eHHOM KJIWMHHUYECKOM Cjlydae ONHCaH
OIBIT JIeYeHHd OJHOro IalueHTa, 4YTO HaKJ/iaJbIBaeT
onpejesieHHble O'PaHUY€eHUA Ha 06061.ue1—me MOJIYy4€HHbIX
JAAaHHBIX. BaxxHO OTMETHUTB, YTO C/1y4au aTUNIUYHBIX dJOpM
BbX MOTYT 3HAYUTEJIbHO pPas3jiM4aTbCAd MO KJIWHUYECKOMY
TEeYEeHHUIO U NPOABJIEHUAM.

[Io manHbiM Mishra S. et al. [10] onucaH cayvai
nanyeHTa C >KajJob6aMM TeTpanapes, YTO 3HAUYUTEeJbHO
OTJINYaeTCs OT KJacCUYecKkoro TedeHUs 6oJsiesHU. B
JpyroM KJIMHHUYeCcKOoM HabJiofeHnud, Mattson et al. [11], y
nalnyeHTa OTCyTCTBOBA/IM CHMIITOMBI CO CTOPOHBI BEPXHUX
KOHEYHOCTeH, HO GbLIM BOBJIeYeHbl HM?KHHE KOHEYHOCTH,
npu 3toM MPT-ganHble yKasbiBaJd Ha Ha/lu4ue
XapaKTepHbIX Npu3HaKoB bX.

B kaimHH4eckoM ciydae onucaHoM B 2018 roay [12]
HETUIUYHBIMU ObLIM Bo3pacT (45 sieT) u MmaHudecTanuio
CUMIITOMOB C NPOKCUMa/IbHOW 4acTH PyK. ITU MPUMephI
JIEMOHCTPHUPYIOT, YTO aTHUIHYHble GOpPMbl 3a6osieBaHUA
MOTYT 3HAUMUTEJbHO BapbHUPOBATbCA MO KJIMHUYECKUM
NPOSIBJIEHUAM, YTO YCJIOXKHAET AUArHOCTUKY U TpebyeT
WH/JUBU/yaTU3UPOBAHHOIO NO/X0/a K JIEYEHHIO.

Pemaromyo poJsib B BepuPHUKAIUU U TOCTAaHOBKE
JrarHosa urpaet ¢yHKIHoHaabHasg MPT meitHoro otzena
M03BOHOYHMKA M CIMHHOIO MO3ra, KOTOpas BbIABUJIA
XapaKTepHOe yBeJIMYeHHe 33JlHEro 3MUAYpPabHOrO
MPOCTPAHCTBA U Nlepe/iHee CMelleHHe CIIMHHOI0 MOo3ra B
MOJIOXKEHUH CTUGaHHUs, YTO MOATBEPAUIO JUHAMHUYECKUH
XapakTep KOMIPECCHU U CTaIM OCHOBaHUEM /sl BbIGOpa
XUPYPTrUYECKON TaKTUKH.

BbIBOAbI

B JJAaHHOM KJIMHAYECKOM cly4ae
MpoeMOHCTpHUpoBaHa 3P PeKTUBHOCTb QYHKIMOHATIbHON
MPT, kak ocCHOBHOW MeToJ auardHoctukd, u ACDF B
JledeHUH aTunu4HOU popmbl BX. HecMoTps Ha coxpaHeHue
OCTAaTOYHBIX CHMIITOMOB B BHJe Iape3a U MblIIeYHOH
runotpodruyu y TNalUeHTa, YAaJ0Ch NpPeAOTBPaTUTb
JlaJbHelllllee NporpeccipoBaHye 3a60/1eBaHUSI.

KoHQIMKT MHTEpPECOB: HET.

JlutepaTtypa

TeHZEHIMI0 K IPOrpPecCHPOBaHHUI0 HEBPOJIOTUYECKOTO
Aedunura B NpesonepaliOHHOM IepHofie, YKa3bIBaeT
Ha JJOCTM>KeHHe OCHOBHOM IleJIM ONepaTHUBHOIO JIeYeHUs
arunu4yHoi popme BX.

Jlsis1 iedyeHus1 OGbla BbIMOJIHEHA MEpeHss eiHast
JUCKIKTOMHUSI W MeXTesoBol cnonauinones (ACDF),
KOTOpasi TMO03BOJIMJIA YCTPAaHUTb T'UIEPMOGUIBHOCTD,
NMpeJOTBPAaTUTh [JAJbHEHUIIYI0 KOMIPECCHI0 CIHUHHOTO
MO3ra ¥ CTa6UIM3UPOBATh COCTOSIHUE Nal[MeHTa.

UccnepoBanusa mnoxaTeepxgarT [13], yTo mocie
npuMeHeHuss ACDF y nanueHTOB oTMevaeTcs yaydlieHHe
CUJIbl 3axBaTa BepXHUX KoHeyHocTed (c 15,67+2,74
kr go 19,82+2,89 kr, P<0,001), 4TO CBUJETENbLCTBYET
06 yaydiieHMH OQYHKUMM Mblul. Takke Hab6JofaeTcs
3HAUMTEJbHOE yBeJWYeHHEe IUIOWAJM IOIepeyHoro
cedyeHUsl CIMHHOro Mo3ra Ha ypoBHe C6 (P=0,016) u C7
(P=0,021), yTo yka3blBaeT Ha yCTpaHEHHe KOMIIPECCUH
HepPBHBIX CTPYKTYyp. KnmHuueckas a¢pdexkruBHocts ACDF
NO/ATBEPXK/jeHA 3HAYUTEJIbHBIM YJIy4lIeHHEM TapaMeTPOB
MO/BMKHOCTH IIEHHOTr0 OTAesa. Tak, yroJ cru6aHus Leu
cHmxkaeTcs ¢ 33,10° + 10,60° go 13,55° * 6,69° (P<0,001),
YTO NpeJoTBpallaeT MOBTOPHOE CMelleHHe JypajbHOTrO
MelllKa U MMHUMM3UPYeT PUCK WILIEMHUU NepeHUX POroB
CIMHHOTO MO3ra.

B HaleM KJIMHUYECKOM CJIy4dae, Oblja JOCTUTHYTA
cTabuM3anus [POrpecCHpoBaHUSA  HEBPOJIOTHYECKOI0
JedUUTa, HO YYUTHIBAsA aTUIMYHOE TeyeHHe 60JIe3HH, U
CTPYKTYypHOE U3MeHHeHHe CIIMHHOTO MO3ra, y ManueHTa
COXPAHAITCA NpOsBJeHUs 0GOJIe3HH B BUJeE Iapesa U
MBIIIEYHOH IMIIOTPODUH, YTO NOAUYEPKUBAET CJI0XKHOCTb U
NPOrpeccUpyoLMi XapaKkTep aTUNUYHOH popMbl BX.

dTHYyecKkue cooGpakeHMA. Y mnanueHTa ObLIO
noJiydyeHue MHGOPMHUPOBAHHOE COTJIACHE.

Bxiiap, aBTopoB. Konyentyanusauusa - T.K, BA,;
Metoposioruss - AK.; mnposepka - TK. dopmanbHbIH
ananu3 - H.A. E.K;; HanucaHue (opuruHasbHas 4YepHOBas
noarotoBka) - [K, A.b. u M.O,; Hanucanue (0630p u
penaktupoBanue) - LK., I.b., 2K.T u E.K.

1. Tashiro K., Kikuchi S., Itoyama Y,, Tokumaru Y. et al. Nationwide survey of juvenile muscular atrophy of distal upper
extremity (Hirayama disease) in Japan. Amyotrophic Lateral Sclerosis, 2006; 7(1): 38-45. [Crossref]

30


https://doi.org/10.1080/14660820500396877

Traumatology and Orthopaedics of Kazakhstan, Volume 4. Number 75 (2024)

2. Hayden M.E., Kim J., Ardnyi Z., Wolfe S.W. Outcome of tendon transfer for monomelic amyotrophy (Hirayama disease).
The Journal of Hand Surgery, 2023; 48(1): 90-e1. [Crossref]

3. Andreadou E., Christodoulou K., Manta P, Karandreas N. et al. Familial asymmetric distal upper limb amyotrophy
(Hirayama disease): report of a Greek family. The Neurologist, 2009; 15(3): 156-160. [Crossref]

4. Chen CJ,, Hsu H.L., Tseng Y.C, Lyu R.K. et al. Hirayama flexion myelopathy: neutral-position MR imaging findings—
importance of loss of attachment. Radiology, 2004; 231(1): 39-44. [Crossref]

5. Wang H., Zheng C, Jin X,, Lyu F, et al. The Huashan diagnostic criteria and clinical classification of Hirayama disease.
Chinese Journal of Orthopaedics, 2019: 458-465. [Google Scholar/

6. Li Z, Zhang W.,, Wu W, Wei C. et al. Is there cervical spine muscle weakness in patients with Hirayama disease? A
morphological study about cross-sectional areas of muscles on MRI. European Spine Journal, 2020; 29: 1022-1028. [Crossref]

7. Hou C., Han H., Yang X,, Xu X. et al. How does the neck flexion affect the cervical MRI features of Hirayama disease?
Neurological Sciences, 2012; 33: 1101-1105. [Crossref]

8. Ciceri E.F, Chiapparini L., Erbetta A., Longhi L. et al. Angiographically proven cervical venous engorgement: a possible
concurrent cause in the pathophysiology of Hirayama’s myelopathy. Neurological Sciences, 2010; 31: 845-848. [Crossref]

9. Wang H., Sun C, Yang S, Jiang ]. et al. Dynamic cervical radiographs in patients with Hirayama disease: an
unneglectable factor on the choice of surgery options. World neurosurgery, 2018; 114: e433-e440. [Crossref]

10. Mishra S., Satapathy D., Zion N. Atypical Presentation of Hirayama Disease Involving the Cervico-Thoracic Segment
Causing Diagnostic Dilemma: A Case Report. Cureus, 2023; 15(1). [Google Scholar]

11. Mattson L.M., Alomar-Jimenez W.0,, Hearn S.L. An Atypical Presentation of Hirayama Disease With Lower Limb
Myelopathic Symptoms Only. American Journal of Physical Medicine Rehabilitation, 2021; 100(12), e191-e193. [Crossref]

12. Ayas 7.0, Asil K. Atypical type of Hirayama disease: onset of proximal upper extremity. Ideggyogy Sz, 2018; 71(7-8):
284-287. [Google Scholar]

13.Zhang H., Wang S., Li Z., Shen R. Anterior cervical surgery for the treatment of Hirayama disease. World Neurosurgery,
2019; 127: e910-e918. [Crossref]

XupasMa aypybIHbIH aTUNTIK GOPMACBIH XMPYPTUAIBIK eM/ey/iH KJIMHUKAJIBIK KaFgaibl

Kepum6aer T.T. !, Aneitnvikor B.I'. 2, Kagup6ekos I.E. °, Bopanranues /I.C. %, A6uiues H.B. 5, TyiirbiHos 2K.M. °,
Kemxerysios E.H. 7, OmaeB M.C. 8, Kanues A.B. °

1 )Ky1vin Helipoxupypausichl JcaHe nepugdepusiibik KHeylike HeylieCiHiH hamosio2usicbl 661iMweciHig MeHzepywici, ¥ammbik
Helipoxupypausi opmanwirel, Acmana, Kazakcmat. E-mail: kerimbaev_t@ mail.ru

2 Kiwi uneasusmi Helipoxupypausi 6eimiHiy MeHzepywici, ¥ammolk Helipoxupypausi opmaJvirsl, Acmana, Kazakcmat.
E-mail: doctor.aleynikov@gmail.com
3 Helipoxupype dapizep, ¥ammulik Helipoxupypausi opmaJbsirbl, Acmana, Kazakcmah. E-mail: Kadirbekovgalimzan@gmail.com
* Hetipoxupype dapizep, ¥ammuolk Helipoxupypausi opmansirsl, Acmana, Kazakemat. E-mail: www.daryn@mail.ru
* Hetipoxupype dapieep, YammublK Helipoxupypaust opmaswirel, Acmana, KazakcmaH. E-mail: nurjan_abishev@mail.ru
¢ Helipoxupype dapizep, Yammulik Helipoxupypaust opmassirbl, AcmaHa, Kazakcman. E-mail: dr.tuigynov@gmail.com
7 Hetlpoxupype dapizep, Yammuik Helipoxupypausi opmanwirst, Acmaua, Kazakcman. E-mail: Dr.Kenzhegulov@gmail.com
8 Heiipoxupype dapizep, ¥ammubik Helipoxupypaus opmanawirsl, Acmana, Kazakcmat. E-mail: Dr.neurosurgeon@mail.ru
? PhD dokmopbl, ¥ammulK Helipoxupypausi opmansirsl, Acmana, Kazakcmat. E-mail: Assylbek789@yahoo.com

Tyiinaeme

Xupasima aypywsl, coHbiMeH kamap ducmanvibl HCOFAPFel askmapdsly Kamepcis amuompogusicel peminde 6beseini, 6y1ubikem
a/ci3dieiMen JicaHe ampo@usiCblIMeH CUnammaaamusiH CUpPeK He8po02USAbIK aypy, He2i3IHeH JCOFapFbl askmouly Oucmanabobl
byawbikemmepiHe acep emedli.

Bya makanada Xupasma aypysiHbl amunmi mypiHiH KJAUHUKA/AbIK HaFoaiibl cunammasiraH, 04 eme cupek kezdecedi scaHe
duazHocmukada xHcaHe muimdi emdey makmukacblH maqdayda Kypoeai KubIHObIKMapmeH 6atiaHbICMbl.

Maxanada aypydsiH namozeHe3iHiy 3aMaHayu meopusiapbl, KAUHUKAIbIK AFbIMbIHbIH epeKulesikmepl, coHdali-ak 0cbl Namo102UsiHbl
duazHocmukaaayoa @yHKYUOHaA0bl Ma2HUMMI-pe3oHaHcmbl beliHesey cusikmbl Helipobelineneydiy MyMmKiHOIkmepi KapacmblpbliaobL.
Aypydbiy damyul kesiHde oHbl mypakmaHdbipydbly muimoi adici peminde xupypausiavlk emoeydiy kasipel adicmepine, aman alimkaHoa,
a/10bIHFbL Heamblp MOUHbL QUCKIKMOMUSICbL JcaHe deHeapasblk 6ipikmipy (ACDF) epekuie Hasap ayoapbliadbl.

Tytiin ce3dep: Xupasima aypyel, amunmi mypi, a/n0blHFbl Hamblp MOUHbI OUCKIKMOMUSICbI, deHe apaJblk Gipikmipy (ACDF),
HelipobeliHesey.
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Abstract

Hirayama disease, also termed as benign distal upper limb amyotrophy, is a rare neurological disorder characterized by progressive
muscle weakness and atrophy, primarily affecting the distal muscles of the upper limbs.

This article describes a clinical case of an atypical form of Hirayama disease, which is extremely rare and associated with serious
difficulties in diagnosis and selection of effective treatment tactics.

The article discusses modern theories of the pathogenesis of the disease, features of the clinical course, as well as the possibilities of
neuroimaging, such as functional magnetic resonance imaging in the diagnosis of this pathology. Specific attention is paid to current methods
of surgical treatment, in particular, anterior cervical discectomy and interbody fusion (ACDF), as an effective way to stabilize the disease during
its progression.

Keywords: Hirayama disease, atypical form, anterior cervical discectomy, anterior cervical discectomy and fusion (ACDF), neuroimaging.
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Kbickawa xabapnama

MeaunuHaBIK »KOFapFbl OKY OPHbI OKBITYIbLJIAPbIHBIH, CYieK TiHiHiH,
MUHePaJIJbIK ThIFbI3AbIFbIHA (U3UKAJIBIK, G€JICeHATIKTIH acepi
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Tyninaeme

CyliekmiH MuHepa/s0bl MblFbi30blFbIHbI MeMeHdeyl rcacmapda da xcui 6alikanadst. Tipek-KUMblA annapambelHblH Kaabinmacy
ypOdiciHde deHe GenceHdinieiHiH memeHdeyi cyliek MAcCacbIHbIH deemicheywiniei MeH KypblablM 6Y3blablCMapbiHA bIKNA/ ememiH dcemekuli
¢akmop 6oabin mabvliadsl. CoHbiMeH Kamap, ezde dcacmarbl adamdapda KyHOeaikmi cepyeHOey HaHe 2UMHACMUKA/ILIK HCAMMBbIFYAap
cusikmol 6es1ceHdl eMIp canmbl CylieK MACCACbIHbIH HCOFAPLLAAYIHA JHCaHe CbIHY KayniHiy meMeHoeyiHe biknas emeoi.

3epmmeydiy makcamol: HOFAPFbl MeOUYUHANbIK OKY OPHbI OKbIMYWbLAAPbIHbIY apacbiHoa gusukaasik beaceHOinikmiH cylek
MiHIHIH MUHEPa/10blK MbIFbI30bIFbIHA dCEPiH 6aFanay.

ddicmep. 3epmmeyee KAUHUKAAbIK JHaHe meopusiablk kagedpanapdviy 100 okeimywbicbl kamuicmul. OKkbimywbliapra oggaatin
JicoHe OHAQUH dopmamma cayanHaMma xcypeisindi. 3epmmeydi ekiHwi keseHiHde cyliek miHiHIH MUHEpaa0blK MbliFbI30bIFbIHLIH 0eHeeliiH
aHbIKMAy MaKcamuIHOA yAbmpadsblObICMblk 0CMeoMempusi #acaaobl.

Hamuoiceci. OcmeoneHust aHbIKMAAFAH OKbIMyublaapobiy 8%-bl JcaHe 0cmeonopo3beH ayblpambulH 0KbImyubliaposbiy 2%-bl Myadem
JHAMMUbIFY JcacamaraHdapobly kamapblHoa 6040b.. Ocmeonopo3 aHbIKMAAFAH KAUHUKAAGIK Kadedpa okbimywbliapbiHbiy 4%-bl deHe
WHIHLIKMbIPYMEH QUHANbICNAFAH.

KopeimbiHdbl. Temen @usukaavlk 6eaceHdinik xcac adamoap MeH OKbImMywbliap apacblHoa cyliek miHiHIY MuHepaadblk
MblFbI30bIFbIHbIY MOMeHdeyiHe MaHbl30bl Gakmop 604bin mabvliadsl. bya gusukavlk jcammuliFyaapmeH aliHaavicnaliimuiH adamoap
apacblH0a ocmeoneHusl JHaHe 0CMeonopo3 HardalinapblHblY HCOFAPLL NAlibI3bIMeH pacmanadsl. Typakmul usukanblk 6eaceHoinik cyliek
MACcacslH CaKmMayra jcaHe CblHy Kayni asatimyra, acipece e2de xcacmarbl adamoapra kemekmeceol.

TyliiH ce3dep: cyliekmiy MuHepandblk MbIFbI30bIFLL, — 2unoduHamus, deHe OesceHdinizi, ocmeoneHusi, 0CmMeonopos,
ocmeodeHcumomempus.
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Kipicne

OcTeonopo3 - TaMakKTaHy KYpBLIBIMBIHBIH, KeH
TapaJFaH e3repicTepiMeH, QU3UKaJLIK 6esCeHATIKIIEH,
co3blIMaJIbl KYH3esicneH, 3UAHAbl 9JeTTepAiH (TeMeki
IIery, ajJkorojpji iimy) apTybIMeH, KOpIUaraH OpPTaHBbIH,

HaumapsayblMeH 0OaH/JaHBICTBI 3aMaHayd «OPKEHHET
aypy/iapeIHbIH» 6ipi. Bysn ¢aktopsap cy#ek TiHiHiH
KypaMblHa KaXXeTTI KOpeKTIK 3aTTapAblH CiHYiHIiH

Oy3blIybIHA 9Keseli. Mbicasbl, GU3MKAJBIK GesceHAiNiK
cyllekTepZieri KalbLMU MeH MarHuifiiy ciHyiH 2 ece
JlepJliKk TeMeHJieTce, apThlK, Ty3JaJfaH TaFaM MarHUHJIH
WIBIFAPbUIYbIHA  BIKIAJ JKOFapbl 6oJsica, JueTaarbl
KeMipCyapAbIH apThIK 60Jybl )KOFaIybIH KYPT apTThIPa/ibl
[1].

lunoguHaMusl  KacblHA  KOHE  KbIHBICHIHA
KapaMacTaH OCTeOIlOPO3/blH, JaMybIHbIH, €H MaHbI3/bl
Kayin ¢akTopsapbiHblH, 6ipi GoJiblll Ta6GbLIaJbl. Y3aK
cepyeH/iey KoHe TYPaKThl KaTTBIFYJIap OCTEOIOPO3/IbIH,
KOChIMIIA  Kayim  ¢akTopJsiapblH  KOlOMeH  Oipre
OCTEeOoNnopo3abl eMJEYAiH MaHbI3/Ibl LIapTTapbl GOJbIII
TabbLIAbI [2].

OcTteonopos aypybIHbIH, Keberi
neMorpadusIbIK XKaFjaiiFa FaHa 6aiIaHbICThI EMeC.

TEeK

Cyliek TiHiHIH MHHepaaJblK TbIFbI3/bIFbIHbBIH
TeMeHJeyi xac afamaap/ia Aa xkui 6alikanaabl. KentereHn
3epTTeyllisiep/iH MiKipiHUIe TipeK-KUMblJI annapaTbIHbIH,

Marepuajigapbl MeH dicTepi

3epTTeyre YKOFapFBI Me/JJULHABIK OKy
opHbIHAAFbl 40 KacTaH >XoFapfbl 6iniM 6Gepymi 100
okpbITyIIbl (50 TeopusablK, 50 KJIMHUKaNBIK Kadespa)
ajplHAbL  OKBITYyIIbUIapFa apHauein  oddyaliH xkoHe
ons1aiiH popmarTa (Google dopmasa) apHalbl cayaaHama
CypaKTapbl KYpacTbIpblIAbL 3epTTEYAIH eKiHlli Ke3eHiHe
cyllek TiHiHIH MUHepasAblK TBIFbI3AbIFbIH JleHTreliH
aHBIKTAy MaKCcaThIH/A IeHCUTOMEeTPHA 9/1ici KOJIJaHbIJIbII,
SONOST-3000 KYPbUIFbIChIMEH YJIBTPA/IbIOBICTBIK,
0CTeOMeTpHUA XKYPrisinzi.

Cyiek TiHiHIH MUHepaNJblK TbIFbI3/IbIFbIHbIH,
KOPCeTKIIIH Tajjay aBTOMATTbl TypZe aHbIKTaJFaH
T-kpuTepuiii GoWbIHIIA XYpri3iagi. T-KpuTepuiti cyliek

TBIFbI3/IbIFbIHBIH, aJIbIHFaH MOHIHIH aHbIKTaMaJlbIK,
MOHHEH  KaHUIAJBIKThl  aAybITKbIFAHBIH  KepceTeni.
Z-KpUTepUii  KbIHBICTBIH, JKAaCTbIH  ’K9He  JieHe

caJIMaFbIHBIH aZlaMZap YIIiH a/JIblHFaH MOHHIH HOpMaJaH
KaHIWa/NBIKThI aybITKYBIH KepceTe/l. 3epTTeyje eJlueyre
- TOG6BIK cyieri anbiHabl. CyiiekTiH 6yJ GeJiiri 3eprTeyre
BIHFAWJIbI, KOJDKeTIMJijliriHe 6GalaHbICTBI KapamaubIM.
3epTTey 6apbICbIHJA TOOBIK CYHeK eKi yJIbTPabIObICTBIK,
CEHCOP/IBIH, apacelHa OpHaNIaCTBIPBLIJBL.
YnbTpaAbIOBICTLIK,  TOJKBIHABI — LIBIFAPATBIH ~ CEHCOP
MEeH TOJIKbIHABI KaObLIZAUTBIH CEHCOp CayJleJleHTeH
TOOBIK CYHeK aWMaFblHZA KalIbIKTBIKTa 6ip-6ipiHe
MepneHJUKyAap TapThlIbL.

CkaHepJsiey HeGopi 15 MHHYTTa ’Ky3ere acaTblH
60Jica, 3epTTeY/iH KaJIlbl yaKbIThl 1 MUHYTTBI Kypanzsl.
HoTmxeciHZile  y/AbTPaGBIABICTBIK  TOJKBIH  TiKesed
Tapasazbl. HoTkesiep KYpbUIFbIHBIH )KOFapFbI Gelirinzeri
3KpaHAa TypJi TYcTi fuarpaMma TypiHje kepceTiazi [6].

3epTTey HOTHXKeJIEpiH CTAaTUCTUKAJBIK TaJjajay
oficrepi.  TonThIpblIFaH  caya/iHaMajlaH  aJblHFaH
aKmapaTTap MeH cydek TiHiHiH KepceTkiuTepi Microsoft
Excel 2019 6argapsamaceiHa eHrisingi. /Jlepekrepni
craTucTukaablK, eHzey IBN SPSS Statistics 23 naxetTik
OaF[apJsiaMachlH MaljasaHa oTeIpbin xKyprisiazai. IBN SPSS

34

Ka/blNTacybl WIaFblHAQ (U3MKaNbIK  6eJICeHITIKTIH,
TOMeHJIri CcyHeK MacCacblHbIH,  KYPbUIBIMBI  M€H
KeTicneymiyirine fgymap eTeTiH KkeTekmi ¢akTop.

CoHBIMEH KaTap, erfie »acTaFbl aJaMJiapAa KYHJeJiKTi
cepyeH/iey >koHe Jle THMHACTHKaJIbIK >KaTThIFyJIap CeKini
GeJsiceH/li eMip calThl CyHeK MaccacblHbIH >KOFapJiayblHa
»K9He/Jle CbIHY KayiliH TeMeHJeTyTe bIKnas eTexi [2,3].

OJlebreT  JiepeKTepiH 3epTTey  HOTHKesepi
OOUBIHINIA CYHeK TiHiHIH MHHepaJbIK ThIFbI3/IbIFbIHBIH,
TOMeH/IeYiHiH cebenTepiHiy 6ipi  Ko3FasbIC
GeJICeH/IiJTITiHIH, TOMeH/ eyl eKeHi AHBIKTAJ/bI.
Cy#iekTepieri  OYJIIBIKET KbICBIMBIHBIH ~ TOMeHJEeYi
MIbe303JIEKTPJIIK MOTEHHUAJIbIH, TOMEeH/IeyiHe,

MeTaboIMKaJbIK IPOIECcCTepre J>KoHe CYHeK TiHiHiH
JleMUHepanu3anuscbiHa oKeseli [4,5]. A3 KO3FasbICThI
eMip CaJTBIH YCTAaHATBIH aJaMJapAa OCTEOIOpPO3/IbIH
)uistiri 47%, an GesiceHi GU3UKAIBIK, GeJICEH/IITIKIIEH
IIYFBUIJAHATBIH - aflaMJiapZila  OCTeOIOpPO3/IblH  Ke3Jecy
xuiiri 23% Kypadizst [5].

3epTTeyaiH, MaKcaThl: >KOFapFbl MeJUIIMHAJIBIK,
OKY OPHBIH/IaFbI OKBITYILbLIAPbIHBIH, apacbIHzAa
dusuKanblK 6esCeHATIKTIH CylieK TiHiHIH MUHepasAbIK,
TBIFBI3/IbIFbIHA 9CEPiH GaFasay.

Statistics 23 6GarzmapJsiamMacblHZ@ JepeKTep NapaMeTpJIiK
’KOHe TapaMeTpJiiK eMeC CTaTUCTHUKAJBIK dAicTep
6oHbIHIIA TaAAaHAbL CTaTHCTUKAJBIK TalAay/bIH 6apJIbIK,
pacimMinze MaHBI3ABUIBIK JeHredi p<0,05 Kabbl1jaH/ bl

3epTTeyAiy 6acblHJA CaHJBIK, alHbIMaJIbLIAP/bIH,
KaJIbIIThI Tapany yuil Ulanupo-Yunka (n<50) kputepuiii
GoMbIHIIA 3epTTeszi. KaabInThl Tapasyra colKec KeJeTiH
CaHJBIK ~ aWHBIMaJbLIAp  OpTama apuMeTHKAJIbIK
’KOHe CTaHJApPTTHIK aybITKy M(SD) 95% cenimpinik
WHTepBaJbIMeH 6Gepinai. KaneinTel TapanymaH esreme
Gesrisiep MeanaHa Me XKoHe KBapTUJ/bapasblK, AUANa30H
GoMbIHIIA YCHIHBLIABL CamasblK alHbBIMalbLIap YJIec
(abcouroTTi cCanzap, %) TypiHze YCHIHBIIBL

3epTTeneTiH napameTpJiep apachIHAAFbI
Toye AiNiKkTepAl aHbIKTay YuliH CrnupMmeH (r) Aspexesik
Koppensanus K03pPULMEHTIH KoJ1jlaHa OTBIPHII
KOppeJALUAIbIK TalAay XKyprisiiai.
CnupMeHHIiH Koppensiiusi K03pdULNEHTIH
dopmysia 6oiibiHIIA ecenTey (n-6aKblaayaap caHbl) [7]:
(1)

Bx(d?+d2+di?+ ... +dd
n-n

rs:1.

TonTapzafbel canasiblk Oesrizepaid naiga 6osy
KUiIKTepiH canbicTelpy [IMPCOHHBIH, X2 KpUTepUiiH
KO0J1ZJaHa OThIpbIN XKYPTri3iaji.

X2 KpUTepHUiiHiH MaHIi Keseci ¢popMysa GOUbIHIIA
ecenTesa/i:

(2)

p-_J—

Ko

=

o~ (B — Ouy)2
=1 =1 Eyy

MyHJafbl i - Katap HeMipi (1-meH r-re JeiiHri
»oszap), j - 6ara” HeMipi (1-AeH ¢ - ij YSAILIBIFbIHAAFI
GaKpliaynapAblH, HaKTbl caHbl, Eij - ij ysLIBIFbIHAAFbI
GakblIay/1ap/blH KYTiJeTiH caHBbI.
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Kenepicti kectre ymin V KpamepgiH Kputepuit
Kosganbuiabl. V Kpamepziy KpuTepuili x2 KpuTepuiliHe
Heri3/ieJiin ecenTe/i:

(3)

,,__J x” .
- —1)-{c—1)

MyHnparbl, X2 - XU-KBaApaT CTaTUCTUKACHI;
n - 6aKblIayJap CaHbl;
p - 2KOJ1ap CaHbl;

C- 6a¥a1—1qap CaHbI.

Kecme 1 -V Kpamep kpumepuliiniy maHi Rea & Parker ycwvinFandali mycindipinedi [8]

V Kpamep KpuTepuiliHiH MaHi BainaHbIc Kymi
<0,1 BalisiaHbIC 0K,
0,1-<0,2 9Jici3
0,2-<0,4 OpTaiua
0,4-<0,6 CaspicThIpMasbl TYp/Ae KYLITi
0,6-<0,8 Kymrri
0,8-1,0 OTe KywTi
CoHbIMEH Karap, 3epTTey GapbIChIHZA yYHUBepcUTeTiHiH JKeprimikTi 3THUKa/NbIK KOMHUTETIiHIH
3epTTey  9AicTepiHeH  aHAJUTHKaAbIK, oseyMeTTiK, Ne3 (126) oTbipbicbiHga 30.03.2022 »KblJabl TaJKbIJIAHBII,
AHTPONOMETPHUAJIBIK, WHCTPYMEHTaJ/b/ibl )KOHe  pYKcaT aJIbIH/bI.

CTAaTUCTUKAIBIK KOJAAHBLIJBL. 3epTTey XaTTaMachbl MeH
cayasHama C.OK. AcpenusipoB aTbiHAaFbl Kazak Y/ITTHIK,

HaTmxenepi

3epTTey 6apbICblHJ]a TEOPHUSIIBIK, KadeApaHbIH
cylleKk TiHiHIH MHHepaJ/bIK TBIFBI3JbIFB  KaJIbINThI
OKBITYIIBLIAPAbIH, 2% CKaHAWHABUSAIBIK CepyeH/JeyMeH
WyFbLIZaHCca, ¢usnoTepanus 4%-apl, xky3y 4%, Tasa
ayajia cepyeHjey 24%-Abl Kypaca,  OKbITYIIbLIAPAbIH

2% MyJiZieM dusukanblK ~ GeJsiceHAiNiKIIeH
alHaJIBICHAUTHIHABIFBIH ~ KepceTTi.  OKBITYIIbLIAP/bIH
10% ¢usukanblK OGesceHAINIKTIH 6acka TypJsepiMeH

alHaJ/IbICAbI.

M 1- Ton CyHexTiH, MMHEPaAOEIK TEIFEIS4EIFE

KanelnTel

W 2-TOnN CYWERTIH MMHEPENABIY, ThIFbI3ABIFb]
KaneINTEIAEH TEMEH (OCTEOMEHMA)

3-TON CYHEKTIH MWHEPENALIK TEIFEISAEIFEl TEMEH

OCTECNOPO3
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Cypem 1 - Teopusiavlk kaghedpa oKbIMyWbl1apblHbIH Cyliek MiHiHiH MUHEpaa0blK MblFbI30bIFLIHA PUUKAABIK
6es1ceHdinikmiH acepi

KnuHukanelk — kadeJpaHbIH cylek  TiHiHIiH
MUHEPAIbIK TBhIFBI3JbIFbl KAJBIIThl OKbITYIIbLIAP/ABIH
4% CcKaH[JUHABUAJBIK CepyeHJeyMeH ILIYFbUI/IAHCa,
¢usmorepanua - 2%, xy3sy - 2%, Tasa ayaza
cepyeHpeyminep  18%-zasbr Kypazabl.  DPuU3UKaIBIK
GesiceHiIIK TypiMeH UIYFBUILAaHOGAUTBIH OKBITYLIBLIAP
2%-1bp1  Kypazsbl. TeopusnblK kKadeApaHbIH  CyHek
TiHIHIH ~ MHWHepaJZblK  TBIFBI3ABIFBI  KAJIBIITBIJAH
TOMEH OKBITYIIBLIAP/bIH 8% CKaH/IMHABUSJIBIK,
cepyeH/leyMeH aWHasbicca, Ky3y 6%-Abl, Tasa ayaja
cepyenpieyminep 20%-Abl Kypaca, OKBITYIIbLIAP/bIH
16%-b1 PusuKanbIK OesceHAMKTIH 6acka TypsepiMeH
alHaJ/IbICAbI. Cyiek TiHiHIH MUHEPAIABIK
TBIFBI3ABIFEI  TOMEH OKBITYIIbLIAPABIH 8% Tasa ayaza
cepyenpieyuinep, 4% ¢u3uKanblK GesceHANIK TypiMeH
IIYFBLIAHGaUTRIHAApAB! Kypass! (CypeT 2).

CayasiHaMaFa KaTbIcylubiapAblH — «OcTeonopos
TypaJibl 6iseci3 6e?» fereH cypakka 99% «1o» HYCKacblH
TaHAaca, 1% «KOK» HYCKachlH TaHAaAbl. OKbITYLIbLIAP/bIH,
aKmapaTTaHy JeHredi KoFapFbl KepCeTKillke He
GOJIFaH/[bIFbIH KOPCETTI.

6O/ bI
kadepaHbIH

CayasiHamaja «CyfieKk CBhIHBIKTaphl
Ma?»  JleTeH  CYpaKKa  TeOpUSJIBIK,
OKBITYIIbLIAPbIHAA TOOBIK, CBIHBIFbI 12%
(95% CA:2,8+21,2), KJIMHUKAJIBIK, KadeapaHbIH
OoKbITyIIbLIapbIHAA 16% (95% CA:5,64+26,36) Ke3zecCTi.
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KaneinTel
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Cypem 2 - Kaunukaavlk kagedpa okblmywblAapblHbIH Cyliek MiHIHIH MUHepaa0blk mulFbl30bIFbIHA GUSUKAALIK
6es1ceHdinikmiH acepi

Kous cy#eriHiH cbIHY aFfalibl TeOpUSJIBIK Kadeapa
OKbITYyIIbLIApbIHAA 8% (95% CA:0,32+15,68), KIMHUKAJIBIK,
kadeapa oKpITymbLIapbIHAa 24% (95% CA: 11,92+36,08)
Ke3Jiecce, TeOpHUsJIbIK Kadeapa OKbITYWIbLIAPBIHBIH, 2%
(95% CA: 1,96+5,96) asK cyiieriHiH cbIHY KaFAalbl 60JIbI.

OKBITYIIbLIAPbIHAA KaMbac CyHeri CbIHBIFbI 60JIMajbl.
«Cy¥eK ChIHBIKTapbI 60J1/1bI Ma?» ZleTeH CYPaKKa TEOPHUSIJIBIK,
kadeApaHblH  OKbITYWbLIAPbIHBIH, 78%  (95%  CA:
66,28+89,72), KIMHUKAIBIK Kadeapa OKbITYIIbLIAPbIHBIH
60% (95% CA: 46,14+ 73,86) «KOK» HYCKACbIH TaHAa/bl.

TeOpUANBIK ~ KoHE KJIMHUKAJIBIK, Kadezapa (Cyper 3).
W TeOpUANEE Kafenpa W SUTHEWEATHE Kafienpa
x i 78%
x
" — 60%
ARE cyleRTEpEE CHEYEH 4 2%
i 800

Kom cyfierTepinis CHEYH

— 24%%

—12%
— 16%

T oGEIE CHIHELFEL

Hambac cyfieri CHIERITE

Cypem 3 - Pecnondenmmepade cyliek CbIHbIFbIHbIH Ke3decy scuiaiel

TeopusablK Kadeapa OKpITYUIbIIapbIHBIH 64% (95%
CA:50,42+77,58) KeHin KapakKaTTaHyJaH CbIHY »KaFganbl
6oJica, 36% (95% CA:22,42+49,58) »xeHin )kapakaTTaHyAaH
CbIHY JKaFJaibl Ke3ecnesi.

TankbL1ay
Byn 3eprTey HoTwKesiepi OypbIH KyprisijireH
3epTTeysepMeH coiikec kesefi. Teopusablk Kadegpa

OKBITYIIbLJIAPbIHBIH, apacbhlHAA THUIOAWHAMUSHBIH 6acbiM
eKeHi OGalKaJs/Jbl >XOHE OCTeOleHHsT MeH OCTeONOpO3Fa
WaIJbIKKAH OKbITYLIBLIAPABIH 6ackIiM 6eJiiri GU3UKabIK,
GeJICeHITIKTiH XOKThIFbIHAH 3ap/all LIeKKeHi aHbIKTaJ/[bl.

Knunukanelk  kadeapa  OKbITYLIbLIAPbl  apachkIHAa
0CTeonopo3fa  WaiAblKKaH 4%-bl  ga  QU3UKaIBIK
GeJsiceHiKTeH anwak GosiFaH. backa 3eprreysnepie e

a3 KO3FaJIbICThl ©Mip CaJTbIH YCTaHATbIHAAP apacbklHAA

KopbIThIHABI

TeMeH QU3UKa/NbIK OesceHJIIK Kac agamzaap
MeH OKBbITYLIbLIAP apacblHAa CyHeK TiHiHIH MHUHepaJZbIK
TBIFBI3JBIFBIHBIH,  TOMeHJieyiHe  MaHbI3Jbl  GaKTop
GoJsibll  TabbLIaAbl, Oyl  (QU3UKANBIK KATTBIFyJIapMeH
alHaJIBICIANTBIH aJjaMap apacblH/Aa OCTEONEHUs KoHe
OCTEONOpPO3  ’KafJallapblHbIH, ~ KOFapbl  HaHbI3bIMEH
pactanazbl. TypakTel QU3MKaJbIK OesceHAiNIK cyiek
MaccacblH CaKTayfa KoHe ChIHY KayliH asaiTyra, acipece
erjie »KacTarbl aflaM/jlapFa KeMeKTece/i.

Myaaenep KaTbIFbIChl. KOK,.

Knunukanelk kadeapa OKbITYMIBLIAPBIHBIH 78%
(95% CA: 66,28+89,72) xeHin >xapakaTTaHyAaH CbIHY
KaFmaubl 6osica, 22% (95% CA: 10,28+33,72) xeHin
»KapaKaTTaHy/AaH CbIHY XKaFAaibl Ke3/iecrnei.

oCcTeonmopo3/blH kuimiri 47%, an GejceHAi TypAe
)KaTThIFaTeIHAApAA 23% GosiFraHbl kepceTiiren [9,10].

Cyliek TBbIFbI3JIbIFbIHA KAFbIMChI3
dakTopsap  KaTapblHAa — PU3HKANbIK
a3AbIFbl, AllbIFAH CYT OHIMJEpiHiH  TYTbIHbUIMAYbI
JKOHE CO3bIMaJibl aypyJiap MaHbI3Jbl peJl aTKapajbl.
AJNbIHFaH MaJIIMETTEp HOTHIKECIHJIE OCbl GAFbITTa 3€PTTEY
JKYMBICTAapbIH KYLIEHTY KaXKeTTiri aHbIKTaI/ibl.

acep eTeTiH
GeICeH/IITIKTIH,

Kapxbl1anapipy. KapacTbipbliMaraH.

ABTOp/apABIH, KOCKaH yJeci. KoHuentyanusanus
- A.b., MastiMeT xxuHay - X.[; MasliMeTTep/i aHa/IM3 KYprisy
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Pe3ome

CHudiceHUe MUHEepa/abHOl NAOMHOCMU KOCMHOU MKAHU makxce 4acmo Habawdaemcsi y Moa00bix rodell. Huskas ¢usuveckas
aKkmusHocmb 8 npoyecce hopMUpo8aHUsi ONOPHO-08U2AMENbHO20 ANNapama 6./151emcst 8edywum akmopoM, CnoCo6CmMseyoWUM HaApyUeHU
cmpykmypbl u degpuyumy kocmuol maccel. Kpome moeo, y noscusvix aodell akmusHblil 06pa3s H#uU3HU, MAKoll Kak edxcedHesHble NPo2yaKu U

2uMHacmu4eckue ynpaxcHeHus, cnoco6cm6yem yeeau4eHuro KOCMHOU MACCbl U CHUNCEHUIO pucka nepesiomos.
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Llesw uccaedosaHus: OYeHumsv BAuUsiHUe PuU3uveckoll aKmueHOCmUu HA MUHEPAAbHYI NJAO0MHOCMb KOCMHOU MKaHU y
npenodasame/ibcko2o cocmaga meduyuHckozo BY3a.

Memodel. B uccaedosanuu npumsau ydacmue 100 npenodasamesell KAuHU4eCKux u meopemuyeckux kagedp. Onpoc yvumeseil
nposodusics kak 8 pesxcumax opdaailin u oHaalin. Ha emopom amane uccaedosaHusi npogooulacs ya1bmpaszeykosast ocmeomempus 045
onpede/ieHUsl ypO8HS MUHEPANIbHOU NJIOMHOCMU KOCMHOU MKAHU.

Pesynbmamul. Bce2o 8% npenodasamedieli c 8blsie1eHHOl ocmeoneHuell u 2% npenodasameell ¢ 0CMmeonopo3oM 6bLAU U3 YUCAA MeX,

Kmo 8oobuje He 3aHUMA/CS HuU4ecKUMU ynpaxcHeHusmu. 4% npenodasameseli KAUHU4ecKol kagedpsl, y KOMOPbIX 8bls6/1eH 0CMeonopos,
cocmassiAu me, KMo He 3aHUMAJCs PU3U4ecKUMU ynpasxcHeHUsIMU.

Buigodbl. Huskas ¢pusudeckass akmusHoCcmb 51815emcsl 8a*CHbIM PAKMOPOM CHUNHCEHUS MUHEPAIbHOU NI0MHOCMU KOCMHOU MKAHU KAK
Y M0100b1x A100ell, mak uy npenodasameietl, 4mo noomeepicoaemcs 8bICOKUM NPOYEHMOM 8bl16/1eHHbIX C/1yHae8 0CmeoneHuu U 0Cmeonoposa
cpedu auy, He 3aHUMArWUXcsl PuU3UHeCKUMU ynpaxcHeHUsIMU. PezyasipHas gusuveckas akmusHocms cnocobcmayem nodoepicanuio KOCmHoul
MACCbI U CHUNCEHUIO PUCKA NEePeIoMO8, 0COOEHHO Y NOXCUBIX AH00etll.

Knatouesvlie cnosa: MUHEPA/NbHAA N/I0MHOCMb KOCMHOU mKaHu, zunoduHamuﬂ, giuauwec;{aﬂ dKMueHoOCmMbs , 0cmeoneHus, oCcmeonopos,
ocmeodechmomempuﬂ.
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Abstract

A decrease in the mineral density of bone tissue is also often observed in young people. Low physical activity in the process of formation of
the musculoskeletal system is a leading factor contributing to the breakdown of the structure and deficiency of bone mass. In addition, in elderly
people, an active lifestyle, such as daily walks and gymnastic exercises, helps to increase bone mass and reduce the risk of fractures.

The purpose of the study: to assess the effect of physical activity on bone mineral density among teaching staff at a higher medical school.

Methods. 100 teachers of clinical and theoretical departments took part in the study. The survey of teachers was conducted both offline
and online. At the second stage of the study, ultrasonic osteometry was performed to determine the level of bone mineral density.

Results. 8% of teachers with identified osteopenia and 2% of teachers with osteoporosis were among those who did not engage in physical
exercises at all. 4% of teachers of the clinical department, who were diagnosed with osteoporosis, were those who were not engaged in physical
exercises.

Conclusions. Low physical activity is an important factor in the reduction of bone mineral density among both young individuals and
faculty members, as evidenced by the high percentage of osteopenia and osteoporosis cases found in those who do not engage in physical exercise.
Regular physical activity helps maintain bone mass and reduce the risk of fractures, especially in the elderly.

Key words: mineral density of bone tissue, hypodynamia, physical activity, osteopenia, osteoporosis.
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Pesome

Ansaasus HusicHell nosaol eeHbl - pedkull epoxcdeHHbll nopok paszsumus, ecmpevaiowultica e 0,005-1% nonyaayuu,
Xapakmepusupylowuiicss omcymcmeauem npoceema HuicHell no/soll  8eHbl HA YpO8He 00HO20 U/AU  HECKOJIbKUX — ee cezmMeHmos.
KomneHcamopHblii 6eHO3HbIIT 0MMOK MOXHCEm 0CyujecmesimsCsi N0 YemblpemM OCHOBHbIM NyMSIM: 21y60KOMY, NOPMAAbHOMY, CPDEOUHHOMY U
N0BEPXHOCMHOMY.

HeagppekmusHas Kosnamepaauzayusi y nayueHmos c¢ 3moi aHoMmasuel Moxcem npugecmu K 3amed/ieHUr NOmoka Kposu 8
HUMCHUX KOHEYHOCMSIX U 8 N0I0CMU MA/1020 MA3ad, npusodsiujee K 6eHOZHOMY 3ACMOK0 U y8eaudusaree 8eposimHocms mpom6osa. Takice
Ha/auyue HeduazHOCMUpoB8aHHOU HA amBy/1aMOPHOM Imane anaa3uu HUXCHel NooU 8eHbl MOXcem Npueecmu K OC/A0HCHEHUSIM 80 8peMsl
Xupypauveckux onepayuti, 1U60 8 3HaAYUMeEAbHOU CmeneHu nosausimb Ha X00 camoll onepayuu.

B danHoll cmambve npedcmas.ien KAuHuvecKull cayvatl anaa3uu peHa1bHo20 U UHPPapeHabHo20 CeeMeHmoe HuicHell o0t 8eHbl y
36-1emHell seHWUHbL, € HaAUYUEeM KOMNEeHCamopHO20 8eHO3HO20 0OMMOKA NO 2/1y60KOMY U CpeOUHHOMY NymaM. AHOMaAus 6bL1a 3an0do3peHa
npu obcsaedosaHuu nayueHmku 8 KabuHeme Ma2HUMHO-Pe30HAHCHOU momozpaguu, Kyda oHa 6blia HanpasaeHa Heeponamosa1020M 045
ucc1e008aHuUsl NOSICHUYHO20 omaesa no3eoHoYHukKa. /Jlasee, cocyoucmast aHomanusi 6bL1a 0emaabHo ucc1e0o8aHa U nodmeepicoeHa npu
KoMnblomepHoll momozpaguu 6prowHo20 ceeMeHma ¢ 60A10CHbIM KOHMPAcmupo8aHueM.

Karouegble caosa: HUXCHSAS noasl 8eHa, an/aasusi, JuazHoOCMuKa, KAUHUYeCcKull myl{aﬁ.
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BBegeHue

Ansiasusi HKHel nosiodl BeHbl (AHIIB) - penkuit
BPOX/IEHHbIH MOPOK pa3BUTHSA, XapaKTePHU3UPYIOIUHCS
OTCYTCTBHEM IPOCBETA HWXKHEH I0JIOH BEHbI HA YPOBHE
OJIHOTO WJIM HECKOJIbKUX ee cermMeHToB [1]. AHIIB -
penkas Maiabdopmanus, KoTtopass BcTpevyaercsa B 0,005-
1% nonynsauuu. Hanbosee vacTasg npuuMHaA ee — 3TO
JIUCTeHe3usl B Nepuo/, aMOpHUOTeHe3a, JPyroi NpUYMHON
MOXKeT ObITb BHYTPUYTPOOGHBIM WM TepUHaTaJbHbIN
TpoM603 [2]. KoMmeHcaTOpHBI MexaHHW3M INpPU 3TOU
NATOJIOTHUH OCYIIECTBJSETCA 110 4YeTbIpeEM OCHOBHBIM
nyTaAM: [Iy6okoMy (OT BOCXOAslledl MOSCHUYHOMH
BEHbl 4Yepe3 MEXIO03BOHKOBble U MeXpeGepHble BeHBI
10 HeNapHOW W TOJIyHEeNapHOW BeH), NOPTaJbHOMY
(oT remMoOppoMAANbHOrO CIJIETEHHUS Yepe3 HIKHIOW
OpbIKeeuHy0 BeHY [0 BOPOTHOW BeHbl), CpeAUHHOMY (OT
FOHaJJHOW [0 NMOYeYHOM BeHbl) U MOBEPXHOCTHOMY (OT
3MUTacTpa/bHONW BEHBbI 4Yepe3 BHYTPEHHIOW TPYJHYI0 B
MOAKJIIUYUYHYI0 BeHy) [3].

B cnyyasix 6GecCHMITOMHOTO TeYeHMs, KOraa
MabdopMalisa HW)KHEH I0JIOM BeHbl KOMIEHCHPYeTCs
3a CYeT pa3BUTHA KoJIJIaTepaJbHOM KOMIIEHCAaTOPHOH
UUPKYJALUA W3 CHUCTeM TMOSICHUYHBIX, HEeMapHOH |
nojyHenapHoi BeH, auarHo3 AHIIB BricTaBisieTcs Kak
clyyailiHasi HaXxo/lKa BO BpeMs a6l0MHUHa/IbHBIX ONepanui
Y paJMOJIOTUYeCKUX HcciaefoBaHUWA. OfHaKo, B Ciydasax
He3PEeKTUBHON KoJulaTepasn3alii MeJJIeHHbIH TOTOK
KPOBH B HIDXKHUX KOHEYHOCTSX U B MOJIOCTH MaJIOro Tasa
BeJleT K BEHO3HOMY 3acTOl0 U YBeJU4YMBaeT BepPOSTHOCThb
TpoMm6o3a [2].

B psge cayyaeB mpu AHIIB moxeT HabsofaThbes
HeBpOJIOTUYeCKass CUMITOMAaTHKa B BHU/Jle KOPELIKOBOTO
CUH/POMa, O0O6YC/JIOBJEHHOI0 C/laBJeHHeM [ypajbHOro
MellKa W HeBPaJbHBIX KOPELIKOB paClIMpPeHHbIMHU

OnucaHue KJIMHUYECKOTro cay4das

[ManuenTtka A, 36 net, 1986 r. p. 09.03.2023r.
obpaTusiach B OT/[eJieHHe JIy4eBOW JUAarHOCTUKM B
kabunetr MPT HauuoHajibHOTO Hay4yHOro LieHTpa
TPaBMaToOJOTHUM W OpTONeAUHM HUMeHM AKaJleMHKa
Barnenosa H./l. c HanpaBJjieHHeM OT Bpaya HeBponaToJiora

Ha UCCJleJJoBaHMe MOSICHUYHO-KPECTLOBOro  OTAesa
MO3BOHOYHUKA, C  MNpeJiBapUTeJbHbIM  JMAarHO30M:
«OcreoxoHgpo3. [pebpka aucka L5-S17».  2Kano6bl

MalMEeHTKU: Ha «HOMWIKUEe» 60JIM B MOSCHUYHON 00J1aCTH
JUIUTEJIbHOTO XapaKTepa, UppaJuupyolre B 06e HIXKHUE
KOHEYHOCTH, TaK)Ke IMaljdeHTKa OTMeYaJja HaJau4yue
BapUKO3HO paCIIMPEHHbIX BEH HIKHUX KOHeYHocTel. U3
aHaMHe3a »KU3HU BbISCHUJIOCh O IPOBeJIEeHHON B paHHEM
JIeTCTBE ONepalyy Ha 6PIOIIHY0 MOJIOCTb.

Beinucku u3 aMm06y/1aTOPHOU KapThl U CTalMOHapa
He GbLIM NpeJOCTaBJIEHbl B CBSI3U C yTepel JOKYMEHTOB.
MPT-uccnenoBanue 66110 TpoBeieHo Ha annapate Toshiba
Excelart Vantage, ¢ uHaykuueid maruutHoro noss 1,5Tn B
CTaHJAPTHBIX KOPOHAPHOM, CarUTTa/IbHOW U aKCHaJbHOMU
npoeknuax, B T1, T2, STIR u Myelo uMNIyJbCHBIMHU
ocJie/IoBaTeJbHOCTSIMH. 3akJoyeHue MPT: MP-
KapTUHA MeJuajbHbIX NMPOTpPy3ud AuckoB L4-L5, L5-S1.
OCTeoX0HA P03 NOSICHUYHOTO OTZe/1a I03BOHOYHUKA.

B onucaTe/ibHOM YaCTH NPOTOKOJIA OBLJIO OTMEYEHO
pacuIMpeHre U U3BUTOCTDb MOSICHUYHBIX BEH, BOCXOAAIEH
MOSICHUYHOM BeHbl, MOJIYyHEIapHOM BeHbl, HeNapHOH
BEHBI, [lepeJIHero BHyTPEHHEr0 MO3BOHOYHOI'0 BEHO3HOT0
CIJIETEHHUS, a TaK)Xe pacCUIMpeHHble U HU3BUTbIE COCY/bI
napaHedpaJbHOH 06/1aCTH ClIpaBa U GPIOIIHOTO CErMeHTa.
[TanmenTke 66110 pekoMeHjoBaHO KT OploIIHO# nosiocTH

40

napaBepTeGpaJbHbIMM  BEHO3HBIMU  CIUIETEHUSIMH U
BeHaMM II03BOHOYHOro KaHasa [4]. B 6GoJsblIMHCTBE
Cly4aeB BbISIBJIEHHE BPOXAHHBIX MOPOKOB pPa3BUTHUS
HW)KHEH TI0JIOW BeHbl SBJISIETCS JAUarHOCTUYECKOU
HaXOJKOMU BO BpeMsi WHBa3WBHBIX npoueayp,
TpeOyWOLUIMX KaTeTepU3alud TMpaBbIX KaMep cepjla
[5]. KateTepusanus obuiell GeipeHHON BeHBbI C ILeJIbIO
NpOBeJieHUsI MaHUMNYJSIUN B IMpaBbIX OT[eJaX CepAla
SIBJISIETCS HauboJiee MUPOKO HCIOJb3YEMbIM JOCTYIIOM
OpyU MNpOBeJEHUU GOJIBIIMHCTBA JAUArHOCTUYECKUX U
JieyeOGHBIX MPOLEAYP B COBPEMEHHON MHTEPBEHIIMOHHOU
Kapuosioruu [5]. Bpoxk/ieHHble TOPOKU U aHATOMHUYECKHE
0COGEHHOCTH CHCTEeMbl HIKHEH NO0JIoOM BeHbl MOTYT
BbI3BaThb 3HAYUTEJIbHbIE TEeXHUYEeCKHe TPYJHOCTH MpHU
NpOBeJIEHUH 3JIEKTPO/IOB U KaTeTEPOB B MpaBble KaMephl
cepaua [5].

YyuTbiBas BBIILIEONMCAHHbIE KJMHUYECKHe
NpOsIBJIEHUs] JAHHOW NAaTOJIOTHH, a TaKXe pPHCKH,
BO3HUKAIOI[Me IPU BO3MOXHBIX TpaBMax, OMNeEpalusX,
MH}EKIMOHHBIX MNpPOLeccax, Mbl NPULUIM K BBIBOJY O
HeOOXOMMOCTH My6JUKALMA JAaHHOTO KJHUHUYECKOTO
caydass  JJig GoJibliedl  OCBeIOMJIEHHOCTH O HeH
Bpayedl TpaBMarToJIOTOB, XHUPYpProB, HEBPOINATOJIOTOB,
HeHpOXUPYProB, Bpadyel Jiy4eBOH JAUATHOCTUKHU U JPYTHUX
crielpajbHOCTEeH.

Hamu npepcraBiieH kavHu4eckui ciaydau AHIIB
BBISIBJIEHHbIH ~ METOAMKAMM  MarHUTHO-Pe30HAHCHOH
ToMmorpaduu (MPT) u MynbTHCIINPaTIbHOM KOMITBIOTEPHOHN
tomorpadpun (MCKT) c BHYTPUBEHHBIM GOJIIOCHBIM
KOHTPACTUPOBAHUEM Y KEHLIUHBI 36-THU JIET, C alIa3uei
peHasbHOrO W WHOpapeHasbHOro cermeHTta HIIB wu
HaJM4MeM KOMIIEHCATOPHOTO BEHO3HOT0 OTTOKa II0
JIy60KOMY U CPeIMHHOMY MY TSIM.

Y Ta30BOT0 CerMeHTa C 6OJIIOCHBIM KOHTPAaCTUPOBAaHUEM.
Ha 6ase oTzaeneHus JjydyeBod auarHocTukud 16.03.2023
roJly nalnyeHTKe MpoBeJileHO peKkoMeH/JoBaHHOe paHee KT
OGPIOLIHOM MOJIOCTH M TA30BOTO CerMeHTa IO MporpaMmme
Abdomen Multi Phase 5/1,5 mm, ¢ nocaeaywoueit MPR u
VRT peKOHCTPYKLUAMHY, C 60JII0CHBIM KOHTPAaCTUPOBaHHUEM
npenapaToM «Burekcos» 350-90 M. Ha annapare Siemens
SOMATOM Definition AS 40. B onucaTesbHOM 4YacTu
npotokosa KT oTMeudaeTcs: AopTa, 4peBHBIH CTBOJI,
BepxHAsl OpbDKeeyHasl apTepus, MO4YeyHble apTepuu
auddepennupoBanbl. CopaBa U cjeBa ONpeAessOTCs
J06aBOYHble MOYe4yHble apTepuu. BopoTHas BeHa -11,0
MM, cesje3eHO4Hasd - 6,0 MM. OnpegesnsieTcsa pacluiMpeHue
MpocBeTa HemapHOW BeHbl A0 9,3 MM, NOJyHemapHOH
BeHbl - 7,0 MM, SSMYHUKOBOM BeHbI cmnpaBa - 10,9 mum,
ciaeBa - 11,2 MM. dKCTpapeHa/IbHO CpaBa ONpejesisieTcs
JIONIOJIHUTe/IbHAsA NeTJs NMovyeuyHol BeHbl. OnpejesseTcs
BbIpaXKeHHasl JUJIATALUsA BOCXOAsALIEN MOSCHUYHON BeHbI
cnpaBa g0 17,5 mM. Takke ompejesisieTcsi paclidpeHue
MpocBeTa MOJB3/OIIHbIX BeH. B moJsiocTu Majoro Tasa
BU3Ya/IU3UPYIOTCSI BapUKO3HO pacClUIMpeHHble BeHBIL.
[IpocBeThl peHaJbHOrO U MHQpPApPeHaJTbHOTO CErMeHTOB
HIDKHeH I0JIOM BeHbl He OMNpeJie/sloTCs. 3aKJl4yeHHe:
KT-kapTrHHa anjasvyd peHajJbHOr0 U HHPpapeHaTbHOTO
cermeHTOB HIIB, c Ha/slMyneM KOMIIEHCATOPHOI'0 BEHO3HOTO
OTTOKa MO TJIyGOKOMY (OT BOCXOAsIIIEN MOSICHUYHOU
BeHbl uYepe3 MeXI03BOHKOBble BeHbl JO HemapHOU u
MoJIyHeNapHON BeH) U CpeJJUHHOMY (OT TOHAJHBIX [0
MOYeyHbIX BeH) IyTaAM. BapukosHoe pacliMpeHHe BeH
MaJIoro Tasa.
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Pucynok 1 - MPT nosicHuuHozo omdesa noseoHouHuka e T2-BH, akcuaivbHasi npoekyusi Ha yposHe meaa L4 nossouka. Pomé6-
pacwupeHHas npasas 80cxo0sawas NosICHU4HAs eeHa. Kopomkasa cmpeaka-pacuwupeHHas sesas 80cxo0awas NOsACHU4YHAA 8eHd. JAuHHAs
cmpesika-pacuupeHHoe nepedHee 8HympeHHee N0360HOYHOEe 8eHO3HOe Cn/lemeHuUe

a b
PucyHok 2 - a) MPT nosicHuuHozo omdena no3goHoyHuka 6 T2-BH, cazummasabHas npoekyus. Cmpe/kol ykasaHa pacuiupeHHoe
nepedHee 8HympeHHee N10380HO4HOe 8eHO3Hoe cniemeHue; b) MPT noschuuHozo omdesa nossoHouHuka 8 T1-BH, kopoHapHas npoekyusi.
Cmpeakamu yka3aHbl paculupeHHble Npasasi U /1eeas 80cx00sauue NosiCHUYHbIE 8eHbl

PucyHok 4 - KT 6prowHo20 cezmeHma, akcuaibHas npoekyus Ha ypogHe mesaa Th10 no3goHKa, 8eHO3HAS pa3a KOHMPACMUPOBAHUSI.
JaunHas cmpeaka - pacwupeHHas HenapHas eeHa. Kopomkas cmpesika - pacuwupeHHas NoiyHenapHas 6eMa.

Pucynok 5 - a) KT 6prowHo20 cezmenma, KOpoHapHasi npoekyust, 6eHo3Has aza konmpacmupogarus. Cmpeakoll nokasaHa
pacwuperHas HenapHas eeHa; b) KT 6prowHo20 cezmeHma, KOpoHapHAsl NPOeKyusl, 8eHO3HAs haza KoHmpacmuposarus. Cmpesakoti
NoKA3aHa pacwupeHHas 1eeas AUMHUKO8As 6eHA

PucyHok 6 - KT 6prowHo20 cezmeHma, KOpoHapHas NpoeKyusl, 8eHo3Has aza konmpacmuposarus. Cmpeskoli nokazaHo Mecmo
CAUSIHUSL /€80Tl NOYEHHOUl BeHbI C CyNPapeHaNbHbIM ce2MeHMoM HudicHell nosotl 8eHbl. HH@papeHanvHblll ceemenm HIIB He onpedeasiemcs
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PucyHok 7 - KT 6plowHo20 ceemeHma, KOpoHApHAsi NpoeKyusi, apmepuanstas gasa konmpacmuposaHus. Cmpekoll hokazaHa
pacwupeHHas abeppaHmuas eHa npasoll NO4KU, 8nadarwas 8 ne4eHoUYHblll cezmeHm HuxicHell no10tl 8eHbl

06cyxaeHue

AHIIB y mnauueHTkH A. 6bUIa BbIABJIEHA B
OTHOCHUTEJIbHO N03/JHEM BO3pacTe - B 36 sieT. OTCyTCTBUE
y Hee 3HAUYMMBIX KJIMHMYECKUX IPOSBJIEHUH aHOMasWUU
JI0 3TOro BO3pacTa, MO BCeH BHUAMMOCTH, CBSI3aHO C
KOMIIEHCAaTOPHBIM paclpefie/leHHeM BEHO3HOM KpOBH
10 IIy6oKOMy (OT BOCXOAAILEH MOSCHUYHON BeHBI Yepe3
MEXITO3BOHKOBbIE BEHBI [0 HENApHOW M IOJIyHenapHOH
BEH) U CPeJMHHOMY (OT rOHAJHBIX 0 NOYEYHBIX BEH)
NyTAM, C COXpaHEHHUEeM Ne4YeHOYHOI0 U CylpapeHaJbHOro
cermeHToB HIIB, 4TO COOTBETCTBYeT JIMTEPATypPHbIM
JIaHHBIM, MCII0JIb30BAHHBIX /IJ1S U3yY€eHHUs 3TOH aHOMaJIUU
U TOATOTOBKHM MaTepuasioB JaHHOW craTtbu [1,2,5].
HesicHpIM ocTaeTcsi BONpOC O reHe3e 3TOW NATOJIOTMU
y JAaHHOM NalMeHTKU: fABJAETCA JIM OHAa pPe3y/bTaTOM

BbIBO AbI

[IpencraByieHHbld Hamu cay4dad amsasuu  HIIB
0OKa3bIBaeT HEOOXOAUMOCTD TIIaTeJbHOr0 06Cae0BaHU

JIUCTeHe3UU B IepuoJ, 3MOpuoreHesa, JU60 aHOMAJIHUsA
HIIB BO3HHK/JA BCJAELCTBUM BHYTPUYTPOOHOrO WJIU
nepUHaTaJbHOrO  TpoM603a. OcOGEHHOCTBIO  3TOTO
KJIMHUYECKOT0 c/lydas IBJSEeTCA HaJluuMhe pacliMpeHHOH
abeppaHTHOHN BeHbl NMPABOH MOYKH, aHACTOMO3UPYIOLEH
¢ nedyeHoyHbIM cermeHToM HIIB. IlpuumHoi ke
HEBPOJIOTUYECKON KOPEeMKOBOM CUMMNTOMAaTHUKH, IOMHUMO
BBISIBJIEHHBIX JleTeHepaTHBHBIX M3MeHeHWH M IpoJiamnca
MeXI03BOHKOBbIX AuckoB L4-L5, L5-S1, saBisiack
KOMIIpeccHs AypajJbHOIO0 MelllKa U HeBPa/bHbIX KOPEIIKOB
paclIMpeHHbIMH  NapaBepTeOpaJbHBIMM ~ BEHO3HBIMHU
CIJIETEHUAMH W NepeJHUM BHYTPEHHUM IO03BOHOYHBIM
BEHO3HBIM CILJIETEHHEM.

KoHGIUKT uHTepecoB. ABTOpHI 3asBJSIOT 006
OTCYTCTBUHM KOHQJIMKTA HHTEPECOB.

NalMeHTOB B OTAENEHMAX JIy4eBOW JUAarHOCTUKH He Bkaaa aBTopo. Konuentyanusamus - AK.
TOJILKO IO  MOBOAY  IPEABAPUTEJNLHOTO  MATHO33,  veroposorus — A.K., AJK.; nposepka - JI.C.; opMasibHBbIi
yKa3saHHOTO B HAIPaB/IEHWH HA MCCIE/0BAHME, HO M HA  apanus - AK, AJK,JIC; HamucaHue (OpHrHHAIbHAs
NpeAMeT CONYTCTBYIOLEH NMaTONOTMH, KOTOpas, B CBOK  yepuopas moarotoska) - AK; Hamucamme (0630p
Ouepesib, MOXET SBIATbCA NPUYMHON KIMHMYECKMX  penaxrupopanue) - AK.
CHMIITOMOB M COOTBETCTBYIOUIMX >KaJo6 y mNalueHTa.
OT mauueHTa 6bUIO TOJYYEHO MHUCbMEHHOE
HepuarnoctupoBanHas AHIIB mnpu HeGaronmpusTHBIX
MHGOPMUPOBaHHOE coriacue nanueHTa Ha

YCJIOBUAIX MOXKET CTATh IPUYUHOM CePbe3HbIX 0CJI0)KHEHUH
U JOCTaBUTb TPYAHOCTHM BpadyaM XUPYPrU4YeCKUX
CcreqUaJbHOCTe BO BpeMs OIepalud W pas/M4HbIX
VHBA3UBHBIX IPOLEYD.

pacrnpocTpaHeHHe ero MeJUIMHCKOH HHpopMaLuu
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Tyiingeme

TemeHel Kybic 8eHAHbIH anaas3usicbl — cupek mya 6imkeH akay, xaavikmotq 0,005-1% -viHOa Ke3decedi, oHbIH 6ip Hemece GipHewe
cezmeHmmepiHiy deHzeliiHde memeHzi KybiC 8eHAHbIH 004AMayblMeH cunammaaadsl. KomneHcamop/ivbik 8eH030bIK WbIFy 4 Hezi3ei 6arbim
60libIHWA 60ybl MYMKIH: mepeH, nopmasdsl, OpMAayFul HaHe ycmipm. bBya aHomanusicel 6ap Haykacmapoa muiMciz Koaiamepaauzayus
memeHzi asFbl MeH Hambac alMarbiHOA KaH AFbIMbIHbIH MeMeHOeyiHe aKeayi MYMKIiH, 6y 8eHO30blK MOKbIPAYFa HcaHe MmpPoMOO30blH
bIKMUMA/0bIF6IH apmmblpadsl. CoHOali-aK, am6y/1amopusiiblK camvldd AHbIKMAJAMAFAH MOMeH2i KyblC 8eHa an/da3usiCblHblH 60J1ybl
XUpypausiablK onepayusaap Ke3iHde ackKblHy/AapFa akeayi MyMKIiH HeMece onepayusiHbly 63iHe alimapasikmati acep emeoi.

Bya makanada 36 sxcacmarbl ailesde momeHal Kyblc 8eHAHbIH 6Ylpek dcaHe UHEPpapeHaabobl ceemeHmmepiHiy anaa3usicbiHbIH
KAUHUKAbIK JHCardatibl, mepey JcaHe OpmaMFbl xcoa0ap 60lbiMeH KOMNEHCamopablK 8eHO30bIK ary KepceminzeH. AHOMAAUsT HAYKacmul
MazHuUmmi-pesoHaHcmel momozpagus kabuHeminoe mekcepy kesinde kydik mydvlpdbl, OFaH dcylike dapizep 6es1 oMbIpMKACLIH meKcepyae
scibepdi. CodaH kelliH, KAH MAMbIPAAPLIHbIE AHOMAAUSICLL eaceli-mezdcelini 3epmmendi dtcaHe 6oar0cmi KoHmpacmneH iw cezmeHmiHiy
KoMhblomepaik momozpagusicblmeH pacmasobl.

TyliiH ce30ep: memeHzi KybiC 8eHa, an1a3usl, KAUHUKAAbIK HaFdall.

Aplasia of the renal and infrarenal segments of the inferior vena cava: Clinical case
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Abstract

Aplasia of the inferior vena cava is a rare congenital malformation, occurring in 0.005-1% of the population, characterized by the
absence of lumen of the inferior vena cava at the level of one or more of its segments. Compensatory venous outflow can occur along four main
routes: deep, portal, median and superficial. Ineffective collateralization in patients with this anomaly can result in decreased blood flow in the
lower extremities and pelvis, leading to venous stasis and increasing the likelihood of thrombosis. Also, the presence of aplasia of the inferior
vena cava, undiagnosed at the outpatient stage, can lead to complications during surgical operations, or significantly affect the course of the
operation itself.

This article presents a clinical case of aplasia of the renal and post-renal segments of the inferior vena cava in a 36-year-old woman,
with the presence of compensatory venous outflow along the deep and median tracts. The anomaly was suspected during examination of the
patient in the magnetic resonance imaging office, where she was referred by a neurologist to examine the lumbar spine. Next, the vascular
abnormality was examined in detail and confirmed by computed tomography of the abdominal segment with bolus contrast.

Keywords: inferior vena cava, aplasia, clinical case.
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Case series

Usage of Meropenem Continuous Infusion for treatment of Sepsis in Geriatric
Patients in Trauma and Orthopaedics. A case series
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Abstract

Background Prolonged infusion of meropenem is recommended by guidelines for the treatment of sepsis. However, the use of prolonged
infusions of meropenem is not registered by the FDA and is considered an off-label application. Also, some studies provide controversial data
on the advantage of prolonged infusions over intermittent ones. It is known that age is an independent predictor of mortality in patients with
sepsis and septic shock.

In this study, we evaluated the effectiveness of continuous infusion in geriatric trauma patients with sepsis.

This was a single-center case series of 7 geriatric trauma patients with sepsis who received continuous infusion of meropenem
from November 2021 to March 2023. The objective of this study is to evaluate the feasibility and clinical impact of continuous infusion of
meropenem in elderly with sepsis. Data including clinical findings, laboratory data, complications, and survival to hospital discharge were
also collected. 7 patients (median age 71, 100% female) received continuous infusion of meropenem. All patients were septic prior to infusion.
1 patient transferred to another hospital and died during hospitalization, 6 survived to hospital discharge and 1 patient died after discharge.
Multiresistant bacteria were observed in 2 patients.

Conclusion. The use of continuous infusion of meropenem can lead to clinical improvement, but do not decrease death rate.

Keywords: Sepsis, meropenem continuous infusion, geriatric trauma, SIRS, a case report.
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Introduction

The use of continuous infusion of carbapenems in
severe infections, including sepsis, is widely studied in the
world. In particular, many studies have been conducted
on the use of prolonged meropenem infusion in pediatric
practice. Also, a large number of studies are being conducted
separately on the topic of prolonged infusion of meropenem
in adults. Most studies show the greatest effectiveness of
using extended meropenem infusion, but there are studies
in which there are no differences in effectiveness between
bolus or extended meropenem infusion, depending on the
expected results. In turn, the category of geriatric patients,
as well as children, should be considered separately due to
the presence of age-related features of drug metabolism.

According to the World Health Organization, by 2050
it is expected that the proportion of the world's inhabitants
over 60 years of age will double and reach 22% [1]. Since
aging is accompanied by changes in the immune response,
this will lead to an increase in the growth of age-related
diseases due to the increased susceptibility of the body to
infections, cancer, cardiovascular and neurodegenerative
diseases. Infections lead to an unregulated immune response
and, consequently, dysfunction of vital organs. Worldwide,

A series of clinical cases of pretension

This was a single center case series study conducted
at the National Scientific Center of Traumatology and
Orthopedics named after academician Batpenov N.D., in
Astana, Kazakhstan, and was approved by the Local Ethics
Committee of our institution. At the Center advanced,
innovative technologies are used, including arthroplasty

Table 1 - General data of the patients

sepsis affects 49 million people and leads to 11 million
sepsis-related deaths [2]. According to the study Palomba
H. et al, age was found to be an independent predictor
of death in patients with sepsis and septic shock [3]. This
phenomenon is probably associated with the peculiarities
of the immune response in the elderly, a condition called
immunosenescence. All over the world, studies are
conducted on adults, starting at 18 years of age. In our
opinion, this is possibly distorting the final data, since older
people have their own age characteristics. And, therefore,
isolated studies are needed that will be applicable to the
elderly. In particular, this applies to antibiotic therapy in
the treatment of sepsis. The new Surviving Sepsis Campaign
Guideline recommends the use of prolonged infusions of
meropenem in sepsis to maintain a therapeutic dose of the
antibiotic in the blood [4]. Due to the characteristics of the
immune response in the elderly, as well as slow metabolism
and reduced kidney function, this approach to antibiotic
therapy may be of particular concern.

This article highlights 7 clinical cases of continuous
meropenem infusion for sepsis in geriatric trauma patients.

and therapeutic and diagnostic arthroscopy of large joints,
closed minimally invasive osteosynthesis technologies for
fractures of the extremities, modern systems of surgical
correction and fixation of the spine and other operations,
including specialized care for elderly people with pathology
of the musculoskeletal system.

Age

No | (years) Comorbidity

Race Diagnosis

In-
hospital
days

Height D:I%%in Surgery Outcome

COVID-19 (IgG-positive),
Diabetes mellitus 2 type,

Hip

Asian
S1a fracture

diabetic polyneuroangiopathy,
diabetic nephropathy, Ischemic
cardiac disease, arterial
hypertension, Aorto-coronary
shunt (2019), Cardiac insufficiency,
Atherosclerosis of arteries of
lower limbs, occlusion of trivial
segments, chronic bronchitis

160 80 22

45

Closed
lockable

Alive

Asian

Chronic ischemia of the brain
of mixed genesis (hypertensive,
atherosclerotic, vascular).
Persistent residual effects of a
stroke (from 2018) Left-sided
spastic hemiplegia. Arterial
hypertension. Iron deficient
anemia

164 60 9

20

Alive

Hip
fracture

Obesity, prediabetes, Arterial

hypertension 170 98 17

22

Death
after 10
days from
discharge

Chest
trauma.
Closed
fracture of
4 ribs

Asian

Chronic bronchitis, Brain ischemia,

dementia, arterial hypertension 170 80 14

14

Alive

Asian

NA 165 45 62

62

Closed

Death in the
hospital

Arterial hypertension Atrial

fibrillation, paroxysmal form. 166 69 4

17

Alive

Asian

Rheumatoid arthritis, Chronical
bronchitis, ischemic heart disease.
Condition after myocardial
infarction. Condition after stenting
of the coronary arteries. Arterial
hypertension

152 71 68

68

Alive
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The study population was a convenient sample of
patients because sepsis was associated with periprosthetic
infection or trauma. Indications for participation in the
study were patients over 60 years of age with a diagnosis
of sepsis (q-SOFA scale over 2 points), contraindications
for participation in the study were allergy or individual
intolerance to the study drug, unfavorable prognosis by the
SAPS Il scale (over 65 points), individuals with concomitant
acquired immunodeficiency syndrome (stage 3 according
to the CDC).

The study patients received a continuous 24-hour
infusion of meropenem (Santo, Shymkent, Kazakhstan),
500 mg of meropenem was diluted in 50 ml of NaCl 0.9%
(10 mg/ml) and administered at a rate of 12.5 ml/h, taking
into account kidney function. Dosage adjustment was made
considering creatinine clearance. For ClCrea <50 ml/min.
applied 2 g/day. Namely, 500 mg of meropenem was diluted
in 50 ml (10 mg/ml) NaCl 0.9% and administred at a rate of
8.3 ml/h. The stability of the prepared antibiotic solution
was ensured by preparing a completely new solution of
the drug for every 4 hours. Such infusion methodic was
recommended and described in the MERCY study protocol

The main result of this study is a descriptive
analysis of in-hospital and overall mortality of patients with
sepsis in the intensive care unit, as well as an analysis of
microbiological crops and appearance new multiresistant
bacteria. Secondary outcomes included descriptive analysis
of SOFA, CRP, leukocytes, number of days in intensive care,
number of days in hospital.

Descriptive statistics were used to report study
outcome data. Data was collected in password protected
software and analyzed using commercial software
(Microsoft Excel V16.43 20110804).

During the study period continuous infusion of
meropenem were performed in 7 geriatric patients (Table
1). The median patient age was 72 years (Range 63-86)
and 7/7 patients were female.1 patient died in the hospital.
Two patients were found to have Pseudomonas aeruginosa
1074 - 1075 resistant to at least 3 antibiotics (Table 2). 6
patients survived to hospital discharge and 1 patient died
after 10 days from discharge. Totally, 5 patients with sepsis
survived.

[5]-
Table 2 - Cultures and antibioticotherapy
Age | Sex Cultures Sensitivity Received antibiotics Outcome
Amikacin - S Amoxicillin - S Cefepime - S
a}gﬁ)teé‘?lzgclt(e)% Cefotaxime - I Ceftazidime - I Ceftazidime
g : Avibactam - S Cefuroxime - R Ciprofloxacin - S
Doripenem - S Imipenem in combination with Cefalosporines 1-13 days
beta-lactamase inhibitors - S Meropenem - S Meropenem 14-21
1] 79 F Tetracycline - S Meropenem+Amikacin 21-3 Alive
Amikacin - S Amoxicillin - S Cefepime - 1 Amikacin
Cefotaxime - I Ceftazidime - I Ceftazidime Ciprofloxacine
Klebsiella Avibactam - S Cefuroxime - I Ciprofloxacin - S
neumoniae - 10:3 Imipenem in combination with beta-lactamase
p ’ inhibitors - S Levofloxacin - S Meropenem - S
Amikacin S Ceftazidime S
Ceftazidime Avibactam S
Ciprofloxacin S Gentamicin S Cefalosporines 1-3 days
2| 66 F Pseudomonas Imipenem in combination with beta-lactamase Mero %nem 45 da Sy Alive
aeruginosa 105 inhibitors S Levofloxacin S Cef3+L pﬁ . 5_2}6 d
Meropenem S Tetracycline I ¢ evotloxacine ays
Piperacillin in combination with beta-lactamase
inhibitors S
. Cefalosporines 1-3 days
3| 79 F Candida Albicans %ﬁgﬁa&;ﬁfss Meropenem 4-12 days 1%e§;hsaff;°§;1
10"4 It Meropenem+Levofloxacine day:
raconazole S 14-22 days discharge
4| 86 F Not found Cef3+Levofloxacine Alive
Meropenem
P . Cef3+metronidazole 7 days
Amikacin S Cefepime R Cefoperazone/sulbactam B
R Ceftazidime R Ciprofloxacin S Doripenem S MeropenBe_r{lg he;/;’)sﬂoxacme
Multiresistant Imipenem in combination with beta-lactamase . . .
5| 65 F Pseudomonas inhibitors S Levofloxacin R Meropenem S Piperabactam (g s.aureginosa) De}ifg 1irt1atlhe
aeruginosa 105 Tetracycline R Piperacillin in combination Civrofloxacine P
with beta-lactamase inhibitors S Ticarcillin in Imipilplem +Cilostatin
combination with beta-lactamase inhibitors R. Fluimucil
Amoksiklav S Ampicillin R
Azithromycin R Cefazolin S
Staphylococcus Cefepime S Cefoxitin S Cef 3
epidermidis 10”4 Ceftriaxone S Gentamicin S . .
6] 65 F Imipenem in combination with beta-lactamase Iﬁ:ﬁf‘?ﬁgg Alive
inhibitors S P
Levofloxacin S Linezolid S
Moxifloxacin S Vancomycin S
Amoksiklav S Azithromycin S
Staphylococcus Cefazolin S Cefepime S
epidermidis Cefoxitin S Ceftriaxone S
Gentamicin S Imipenem in combination with beta-
lactamase inhibitors S Levofloxacin S
Linezolid S Moxifloxacin S
Sulfamethoxazole and trimethoprim S Vancomycin Meropenem 7 days,
7| 63 F Ampicillin in combination with beta-lactamase Meropenem +§:;s0ﬂoxacm 8-14 Alive
inhibitors R Vankomicint+Levofloxacin 15-25
Amikacin S Cefepime R Cefoperazone/sulbactam
R Ceftazidime R Ciprofloxacin S Doripenem S in
Multiresistant combination with beta-lactamase inhibitors S Levofloxacin
pseudomonas R Meropenem S Tetracycline R Piperacillin in combination
aeruginosa 10" 4 with beta-lactamase inhibitors S Ticarcillin in combination
with beta-lactamase inhibitors R
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As presented in the Table 1 the average length of ICU
stay was 28 days (range 4-68 days), the average length of
stay in hospital was 35 days (range 14-68 days). The table 3
highlights initial indicators of the patients. As showed in the
Table 3, the average score on APACHE Il scale was 10 points

Table 3 - Initial assessment of the patients

(range 6-15 points), The average score on SOFA scale was
3,85 points (range 2-8 points). Frailty index was calculated
taking into account the injury, the average fraility score was
6,2 points (range 3-8).

Age Sex APACHE II SOFA Creatinine Clearance Frailty Score
1 79 F 11 3 61 mL/min 5
2 66 F 6 2 62 mL/min 4
3 79 F 10 5 54 mL/min 8
4 86 F 9 4 36 mL/min 8
5 65 F 15 8 149 mL/min 8
6 65 F 8 2 91 mI/min 3
7 63 F 12 3 61 mL/min 8
Discussion

The prevalence of elderly patients with severe sepsis
and septic shock continues to grow rapidly worldwide.
And in the near future, this may lead to a significant
increase in the demand for ICU bed days among the elderly
population, as older patients have a longer length of stay
in the ICU compared to younger people due to presence of
comorbidities, age-related changes in immune responses
[6].

In this study, we applied the method of continuous
infusion of meropenem in the treatment of sepsis in
geriatric patients (>60 years) with trauma in order to
assess the clinical course of sepsis in these patients, as well
as to evaluate clinical outcomes.

Prescribing antibiotics in elderly patients can be
challenging. A proportional increase in body fat relative
to skeletal muscle in the elderly may lead to an increase in
the volume of distribution. With age, there is a decrease in
the total size and number of nephrons, tubulointerstitial
changes, thickening of the glomerular basement
membrane, and intensification of glomerulosclerosis. This
age-related histological appearance is often described as
nephrosclerosis. Decreased clearance of the drug may be the
result of a natural decline in renal function with age, even
in the absence of renal insufficiency. Reduced clearance
prolongs the half-life of drugs and leads to increased plasma
concentrations of drugs in the elderly [7].

A decrease in the detoxification function of the liver
contributes to the development of a pro-inflammatory
condition, in which weakness may develop.

Because inflammation also suppresses drug
metabolism, drugs given to frail older adults according to
disease-specific guidelines may be subject to decreased
systemic clearance, leading to adverse drug reactions,
further deterioration of function, and increased
polypharmacy, exacerbating rather than improving the
state of frailty [8].

It has long been recognized that beta-lactam
antibiotics show a time-dependent effect on bacterial
eradication. Long-term infusions of beta-lactam
antibiotics achieve the target pharmacodynamic efficacy
more effectively than short infusions. Thus, a prolonged
infusion strategy may improve microbiological and
clinical cure, especially when pathogens exhibit higher
minimum inhibitory concentrations (MICs) [9-10]. But
studies suggests that long-term or continuous infusions of
carbapenems are associated with similar mortality rates
as conventional intermittent infusions but may have other
benefits such as clinical cure and microbiological success,

as evidenced by limited data [11-13].

In a single-center, randomized, open-label study
in 240 adult ICU patients, administration of meropenem
as a continuous infusion resulted in similar mortality (16
percent) and clinical cure rates that were not statistically
different (83 vs. 75 percent) compared with intermittent
infusion, but rates microbiological success (90% versus
78%) was higher and ICU stay and duration of therapy were
shorter with continuous infusion [14].

In a meta-analysis involving 632 patients with
severe sepsis, the authors concluded that continuous
administration of beta-lactam antibiotics was associated
with a reduction in hospital mortality [15]. But Joel M
Dulhunty et al. in a multicentre study of 432 patients with
sepsis with a mean age of 64 years, state that, there was
no difference in outcomes between [B-lactam antibiotic
administration by continuous and intermittent infusion
[16]. Perhaps these results are related to the average age
of participants. After all, age is known to be an independent
predictor of mortality in patients with severe sepsis [17,18].

In this study, we describe our experience of using
meropenem continuous infusionin geriatric trauma patients
with sepsis. Since several Population Pharmacokinetics
studies of Meropenem in adults indicate that meropenem
must be administered by prolonged infusion in order to
achieve microbiological success and subsequent clinical
cure [19,20].

Population pharmacokinetic studies of meropenem
in elderly patients are few and research is mainly
focused on investigating the optimal dosage regimen of
meropenem. Thus, in China, there were 284 measurements
of meropenem serum concentrations in 75 patients (aged
63-95 years). CLCR and the APACHE II score have a
significant effect on the pharmacokinetics of meropenem.
In patients with lower respiratory tract infections (LRTI),
a cut-off value of 76% for %T>MIC can be used to optimize
the meropenem dosing regimen for clinical success [21].
In other prospective single-center open-label randomized
controlled trial with 79 elderly patients with an LRTI,
authors concluded that strategy for meropenem dosing
based on a population PK/PD model can improve clinical
response and avoid overtreatment in elderly patients with
an LRTI [22]. But both PK studies of the optimal dosing
regimen for meropenem were conducted using intermittent
infusion.

Only in one PK study with participation of 178
elderly patients continuous infusion of meropenem was
used. Usman M, Frey OR, Hempel G. concluded that an



Traumatology and Orthopaedics of Kazakhstan, Volume 4. Number 75 (2024)

extended infusion of 1000 mg q8h can be considered for
empirical treatment of infections in elderly patients when
CLCR is < 50 mL/min. A continuous infusion of 3000 mg
daily dose is preferred if CLCR > 50 mL/min. However, a
higher daily dose of meropenem would be required for
resistant strains (MIC>8 mg/L) of bacteria if CLCR is >100
mL/min [23].

In the first few days, elderly patients have an
improvement in the respiratory system after application
of continuous mode meropenem infusion, possibly due to
an increase in the alveolar concentration of meropenem,
but in some patients this effect was short-lived. These
patients subsequently required intensification of antibiotic
therapy. Studies show that administration of meropenem
by continuous infusion maintains higher concentrations
in the subcutaneous tissue and plasma, and thus better
penetrates the lung tissue compared with intermittent
bolus administration [24, 25]. For instance, the PROMESSE
study performed in 55 critically ill patients with severe
pneumonia treated with 1 g/8 h reported a statistically
higher AUC penetration ratio in the extended infusion group
(3 h) compared to the intermittent group [mean (SD) 29 (*
3) % vs 20 (£ 3) %(P = 0.047) [26].

In recently published MERCY randomised clinical
trial with participation of 607 individuals’ authors concluded
that continuous administration of meropenem did not
improve the composite outcome of mortality and emergence
of pandrug-resistant or extensively drug-resistant bacteria
at day 28 [27].

Conclusions

Therefore, after analyzing the usage of continuous
infusion of meropenem in 7 geriatric patients, we concluded
that continuous infusion mode can lead to the clinical
improvement in the respiratory status of patients. Since our
study has the following limitations in the form of a lack of
therapeutic drug monitoring, we focus only on the clinical
picture of patients. Further development of strategies
for optimal dosing of meropenem and administration
by continuous infusion in geriatric patients possibly will
increase clinical cure rates and decrease demand in ICU bed-
days.
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Bysn 3epmmeyde 6i3 mpasmamoJio2usl joHe 0pmonedusioarbl CencucneH ayblpamvlH 2epuampusiablk Haykacmapda y30ikcis
UHPY3UsHbIY muimoinieiH 6aranadvlk.

Bya 2021 scblndsiy KapawacsiHad 2023 x#cbladblH HAYpbl3biHa delliH y30iKci3 UH@py3usavik meponeHemoi Kabbli0araH cencucneH
ayblpambiH 7 2epuampusiiblK Jeapakam aaraH nayueHmmepdi kKammumelH 6ip opmasasikmel scardatiaap cepusicsl 60106l bya 3epmmeydiy
MaKcamsl cencucneH ayslpamslH e2oe jxcacmarsl emoeaywisepde meponeHemoi y30ikciz uH@y3usAayobly OpbIHObIABIFbIH HCIHE KAUHUKAAbIK
acepiH 6aranay 601bin mabvliadsl. KnuHukaablk Homusiceaepdi, 3epmxaHaablk napamempaepoi, acKblHyAapdbl HaHe aypyXaHA0aH WblKKAHFA
deliin mipi Kasnydsl KammumuliH depekmep de xcuHaadbl. bapavirel 7 nayueHm (opmawa xeacst 71 xcac, atiendep 100%) meponeHeMHIH
y30ikci3 uH@ysusicbiH andel. bapavik Haykacmap uHgy3us anadbiHda cenmukaawslk 60410bl. bip Haykac 6acka aypyXxaHara ayblcmulipsladsl, oHOA
HaykacmolH eimi KeliiHHeH mipkeadi, 6 HayKac aypyxaHadaH welkKaHFa delliH amaH Kaaodsl, 1 HayKac aypyXaHadaH WolFapblAFaHHAH KeliiH
Kalimobic 6041061 2 HayKacma ken dapiee me3imdi 6akmepusiaap 6atikandsl.

KopbimbiHdbl. MeponeneMmHiH y30iKci3 UHEPY3USICbIH KOAOAHY KAUHUKA/IbIK HCAKCAPMYyFa akeayi MYMKIH, 6ipak 61imdi memeHdemnetioi.

Tytiin ce3dep: Cencuc, meponeHemHiH y30iKci3 UHPY3USCHL, 2epuampusiablK JFcapakam, xeylieai KabblHy peakyusiCbiHbIH CUHOPOMbI,
Jcardati mypasvel ecen.
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Pe3iome

JAaumenvHas ungy3ust MeponeHema pekomeHod08aHa pykosodcmaom 045 aeyeHus: cencuca. 00HaKo npumeHeHue NPoJA0H2UPOBAHHBIX
uH@y3ull MeponeHema He 3ape2ucmpupo8aHo YnpasieHuem no KOHMpPOA Ka4ecmaa nuwessix Npodykmos u sekapcmeeHHulx cpedcms (FDA)
u cuumaemcsi npumeHeHuem "He no uHcmpykyuu". Kpome mozo, 8 HeKOMOpbIX UCCA€008AHUSIX NPUBODSAMCST npomusopeyussle daHHble O
npeumywecmae 01umenbHbIX UHPy3ull Hao npepvlgucmuiMU. M38ecmHo, Ymo 803pacm s1845emcsl He3a8UCUMbIM NPeJUKMOPOM CMepmHocmu
Y NayueHmos ¢ cencucoM u cenmu4ecKum uoKoM.

B danHom uccnedosaHuu mbl oyeHuau sgpekmusHocms HenpepblgHOU UHPY3UU y 2epuampuyeckux NAyueHmos c Cencucom 8
mpasmamo.Jio2uu u opmoneoduu.

Imo 6bL1a 00HOYeHMposasi cepus CAy4aes, 8KANMAOWAS 7 2epuampuyecKux mpagmamo/i02u4eckKux NayueHmos ¢ Cencucom,
Komopble no/y4anu HenpepuiHy UH@y3ur meponeHema c¢ Hosibps 2021 no mapm 2023 2oda. lleab daHHo20 uccaedosaHus - oyeHumb
Ye/1ecoobpasHocms U KAUHUYeckoe gosdelicmaue Henpepbl8HOU UHY3UU MeponeHema y NOXiCUAbIX nayueHmos ¢ cencucom. Takce ObLAU
co6paHbvl JaHHble, BKAIOYA KAUHUYECKUEe pe3y/nbmamol, /1a60pamopHble nokasamesu, OC/A0XCHEHUS U BblicusaeMocms 00 8bINUCKU U3
cmayuoHapa. 7 nayuenmos (cpednutl eozpacm 71 200, 100% xceHujuH) noayvanu HenpepbleHylo uH@y3suto meponeHema. Bce nayueHmot 6bL1u
cenmuveckumu do Havaaa uH@y3suu. OduH nayueHm nepesedeH 8 dpyzyto 601bHUYY, 20e daJiee bblaa 3ape2ucmpuposaHa cmepms nayueHmd,
6 nayueHmos eblicuau 0o 8bINUCKU U3 601bHUYbL U 1 nayueHm ymep nocje gvlnucku. MysnemupesucmernmHule 6akmepuu Ha61100a1uce y 2
nayueHmos.

Bbigodbl. Hcnosb3ogaHue HenpepbleHoﬁ HH¢y3Llll MeponeHema Moicem npusecmu K KAUHUYECKOMY YAYyHWeHUIo, HO He CHUxcaem
CMepmHOoCmb.

Karouessie cnosa: Cencuc, HenpepuigHas uH@pysus meponeHema, eepuampuyeckas mpasma, CCBO, kaunuueckuil cay4ail.
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A case report

Total hip arthroplasty with subtrochanteric shortening osteotomy using
derotational plate: A clinical case
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Abstract

Dysplasia of the hip joint (DDH) is a severe pathology of the musculoskeletal system which, if not diagnosed and treated in time, leads to
impaired function of the hip joint. This leads to osteoarthritis, which requires surgical intervention.

This case report describes a case where a cementless total hip arthroplasty (THA) of the left hip joint with a 6.5 cm transverse
subtrochanteric shortening osteotomy (SSO) was performed.

A special feature was the use of a newly developed plate that provides rotational and axial stability at the osteotomy site. With further
observation and management of the patient. It is worth noting that this study and follow-up of the patient is ongoing.

Keywords: developmental dysplasia of the hip (DDH), arthroplasty, subtrochonteric osteotomy.
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Introduction

Developmental dysplasia of the hip (DDH) has long
been considered one of the complex types of musculoskeletal
deformities. Despite the extensive history of this condition
and the efforts of many specialists in the field, little is still
known about the exact cause of DDH [1].

This condition involves the affection of various
structures such as the femur, acetabulum, muscles,
tendons, and neurovascular bundle [2-4]. As a result,
the biomechanics of the hip joint are altered, leading
subsequently to secondary osteoarthritis, known as
dysplastic coxarthrosis (DC).

The main treatment method for DC is considered to
be total hip arthroplasty (THA). In most cases of Crowe IV
type dysplasia, due to anatomopathological changes, THA
is used in combination with a subtrochanteric shortening
osteotomy (SSO) [5, 6]. This surgical procedure aims

Case Presentation

A 35-year-old female patient has been hospitalized
in the endoprosthetics department at the National Scientific
Center for Traumatology and Orthopedics named after
Academician N.D. Batpenov. She complains of pain, limited
movement, and impaired function in the left hip joint, as
well as a limp. Since birth, she has been observed by an
orthopedist with a diagnosis of "congenital dislocation of the
left hip," and there is no history of any surgical treatment.

During the physical examination, it was noted that

to alter the length of the femur and the diameter of the
medullary canal, creating more favorable conditions for
the implantation of an artificial joint and avoiding sciatic
nerve neuropathy [7-9]. To achieve union at the osteotomy
site, many authors in the literature describe the use of
various fixation methods. The choice of specific methods
is determined by individual patient characteristics and
the nature of bone tissue deficit. Although endoprosthetic
replacement with SSO yields certain outcomes, this
approach has several drawbacks. Due to the complexity of
the treatment technique, these patients also face increased
risk of postoperative complications. Overall, this surgery is
quite complex but necessary for restoring hip joint function
and improving the patient's quality of life.

In this report, we describe a clinical case of a patient
with left-sided Crowe type IV DDH, who underwent surgery
using a domestically produced plate.

the patient moves without additional support aids, limping
on the left lower limb. Visually, muscle hypotrophy of the
left thigh and buttock, and lumbar hyperlordosis (Figure
1). Movements in the left hip joint are limited and painful:
flexion-extension 1002-0-15, abduction-adduction 20°-0-
159, external-internal rotation 102-0-32. The following
questionnaires were used for clinical preoperative and
subsequent postoperative assessment: Harris Hip Score
(HHS), Oxford Hip Score (OHS), and Visual Analog Scale
(VAS).

a

b c

Figure 1 - Preoperative patient’s appearance: (a) front, (b) right side, (c) back

At the preoperative stage, radiography in the direct
projection and computed tomography (CT) were performed,
revealingleft-sided dysplastic coxarthrosis type IV according
to Crowe, and neoarthrosis at the level of the iliac wing

a
Figure 2 - Preoperative X-ray and CT of the hip joint: (a) X-ray in direct projection; (b) CT in direct projection; (c) CT in posterior
projection

In laboratory tests, all indicators were within normal
limits.

Based on the aforementioned data, the diagnosis
is as follows: Crowe type IV dysplasia of the left hip joint,

(Figure 2). In addition to the aforementioned instrumental
examination methods, teleroentgenography was done to
determine the length of the shortening osteotomy (Figure
3).

neoarthrosis at the level of the iliac wing, mixed contracture
of the left hip joint.

After a thorough analysis of her condition and
discussion of all possible treatment options, the patient
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was offered surgical intervention in the form of total hip
arthroplasty of the left hip joint. However, in this case,
the surgical intervention was not limited to a simple joint

replacement. To achieve the best result and improve the
patient's functional capabilities, a SSO was chosen.

Figure 3 - Teleroentgenography of the lower extremities

The operation was performed with the patient lying
on her right side under intubation anesthesia with perineal
fixation. A layered incision was made along the Harding
approach on the lateral surface up to 16 cm to expose the hip
joint. The trochanteric region was exposed, and the capsule
of the joint was partially excised from the anterior surface.
After opening the area of the neoarthrosis, the femoral head
was resected. To facilitate locating the true acetabulum, a
transverse osteotomy of the subtrochanteric region was
performed. The hypertrophied capsule was excised, and
the true position of the acetabulum was identified. The
acetabulum was reamed with spherical reamers to size
44, and a press-fit acetabular component size 44 was
installed. The acetabular component was submerged
95%, secured with two screws, and a polyethylene liner
was placed. Subsequently, the femoral canal was rasped
up to size 6. A trial reduction of the proximal fragment
with the head and overlapping of the distal fragment of
the femur was performed. The difference was marked

with an electrocautery device as a mark on the femur.
Intraoperatively, the femur was initially resected to 5 cm.
Given the pronounced retraction, an additional resection
of up to 1.5 cm was performed. The resulting femoral
fragments were connected with the prosthesis stem. Due to
the presence of rotational and axial mobility, the osteotomy
zone was fixed with our developed domestic derotational
plate (Ne KZ8955 29.03.2024) with locking screws. After
confirming the stability of the construct, the prosthesis
head size S (28) was placed on the femoral component, and
the head was reduced into the acetabular component by
extending, pulling along the axis, and internally rotating the
leg (Figure 4). After reduction, the range of motion and joint
stability were checked, and no spontaneous dislocation
occurred at maximum range of motion. The wound was
sutured in layers with a paraosseous silicone drain left in
place. Blood loss was 500 ml, and the operation time was
140 minutes.

Figure 4 - Intraoperative images: (a) Measurement of the osteotomy length; (b) Implantation of the femoral component of the
endoprosthesis; (c) Fixation of the osteotomy zone with a derotational plate

Upon completion of the surgery, to make sure that
the components were correctly positioned, the hip joints

were radiographed in direct projection, and there was no
evidence of incorrect positioning. (Figure 5).

Figure 5 - Postoperative X-ray of the hip joint in direct projection: after 1 week

In the early postoperative period, the patient
complained of severe localized pain, which was managed
with an opioid analgesic administered once. No vascular or
neurological disturbances were observed in the peripheral

lower limbs.

From the first day after the surgery, the patientbegan
the first stage of rehabilitation activities. On the second day,
the patient was mobilized, walking with crutches without
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bearing weight on the operated limb. Subsequently, after the
surgical wound had healed, the patient was discharged on
the 10th day for outpatient treatment with an improvement
in overall condition.

Three months after the surgery, the patient began
the second stage of rehabilitation treatment, which included
active mechanotherapy, amplipulse therapy, transcutaneous
electrical nerve stimulation, galvanization, lower limb
massage, and kinesiotherapy. Over time, significant progress
was noted in the recovery of hip joint function. The patient
moves independently with the help of a cane, limping on
the left lower limb but with full support on it. The gait
pattern is smoother, indicating noticeable improvements
in coordination and balance. Importantly, there is a positive

Table 1 - Clinical Outcomes

trend in muscle development, with an increase in muscle
mass. Additionally, the range of motion in the left hip joint
shows progress

In the preoperative period, the scores VAS 7, HHS
75 and OHS 37. In the early postoperative period, before
discharge, the patient's questionnaire was repeated and
the VAS score changed slightly to 4, but the HHS score was
55 and OHS score was 30, showing some deterioration due
to right hip problems. After rehabilitation treatment after
3 months, the questionnaire results improved, the patient
was completely free from pain as the VAS score was rated 0.
The results of separate questionnaire HHS 70 and OHS 33
(Table 1.).

Questionnaires Before the operation After sut;iglzr}):bls)gf(gle leaving After 3 month
VAS 5 0 0
HHS 75 55 70
OHS 37 30 33

In laboratory analyses, there are no signs of
inflammation. On the X-ray taken 3 months after the surgery,
there are no signs of instability, there is a tendency to fusion

of the osteotomy zone, and after 6 months, bone callus
formation with complete fusion is noted (Figure 6).

Figure 6 - Postoperative X-ray of the hip joint in direct projection: (a) after 3, (b) after 6 months

Table 1 presents data on the MRC Scale, comparing
results before and after rehabilitation measures, indicating

Table 2 - MRC- Scale

positive dynamics of the treatment administered (Table 2).

Title Befor:rzzl;;lgrllis ation After rehabilitation treatment | Effectiveness Result

Adapted Karnofsky Performance Scale 60 70 10
Goniometry F1 (80)-0-Ex (10)._afld(25)-0- F1 (85)-0-Ex (15)‘_a(_1d(2_5)-0- Flexion 5
abd(25). Rt ex(15)-0-Rt in(15) | abd(25). Rt ex(15)-0-Rt in(15) Extension +5
MRS scale quadriceps muscle 3 4 1
ICF b280. Pain 2 1 1
ICF d230. Daily activity 3 2 1
ICF b730. Muscle strength 3 2 1
ICF b710. Joint mobility 3 2 1
ICF s75001. Structure of the lower limb of the hip 9 1 1
joint

ICF d450 Walking 3 2 1
ICF b5105 Swallowing 0 0 0
ICF b810 Skin protective functions 0 0 0
ICF d510 Washing 0 0 0
ICF d530 Physiological functions 0 0 0
ICF d465 Movement with technical devices 2 1 1
ICF b410 Heart function 0 0 0
ICF b110 Consciousness function 0 0 0
ICF d440 Precision hand movements 0 0 0

ICF d445 Hand and arm use 0 0 Effectivenoess Result
Rehabilitation Routing Scale (RRS) 3 3 0

Rehabilitation potential (RP) average average
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Discussion

In this study, we evaluated the early clinical outcomes
of transverse SSO with cementless THA using a derotational
plate in a patient with high hip dislocation.

Dysplasia of the hip joint can be attributed as one
of the causes of secondary coxarthrosis [10, 11]. When
treating Crowe type IV DDH, special attention is given to the
degree of femoral head displacement, as it is considered a
complex type [12]. The primary surgical goal is to restore
joint biomechanics, reduce the femoral head into the
true acetabulum, achieve lower limb length equality, and
ensure stability of the prosthesis components. According
to several authors, the preferred method for treating such
patients remains the combination of THA with transverse
SSO, which has shown good results. However, this method
presents technical challenges for surgeons [13, 14]. Risks
associated with this procedure include traction neuropathy
of the sciatic nerve, intraoperative femoral fractures, limb
lengthening discrepancies, spatial mismatch of prosthesis
components leading to early instability, and formation of
a pseudoarthrosis [15]. In literature, authors note that the
frequency of non-unions ranges from 2.8% to 11.4%, and
intraoperative fractures occur at rates between 5.2% and
26.8% [9, 16-18].

There are several types of SSO [19]; however, many
authors prefer the transverse type because it requires less
specialized preparation and is technically easier compared
to others. Despite this, the most common complication
associated with this type is non-union of the osteotomy
zone, which can be attributed to incomplete contact of
the osteotomized bone surfaces, mismatch in diameters
between the proximal and distal fragments, and rotational
instability at the osteotomy site [19, 20]. There is no
consensus on the fixation of the osteotomy zone: some
authors prefer not to fix this area, believing that the stem
of the prosthesis provides sufficient stability, while others
advocate for additional fixation methods such as bone
wedges, wire cerclage, and plate with screws [21].

The use of bone graft as fixation for the osteotomy
site allows correction of anteversion, provides rotational

Conclusions

Total hip arthroplasty (THA) for Crowe type
IV dysplastic coxarthrosis falls into the category of
complex joint replacement surgeries, requiring thorough
preoperative assessment and planning using modern
diagnostic methods. The choice of osteotomy and fixation
methods significantly influences treatment outcomes,
helping to avoid complications, reduce rehabilitation times,
and improve patients' quality of lifeto
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Institutional Review Board Statement: This case
was approved by the local ethics committee of our National

stability, and eliminates the need for additional
osteosynthesis regardless of the prosthesis stem design
[19, 22]. However, a drawback of this method is its limited
application, difficulty in implantation, graft lysis, rejection,
and infection, which may necessitate reoperation. The
use of cables and wires does not provide stable fixation of
the osteotomy site and can lead to subsequent fragment
rotation, osteolytic changes in bone tissue, polyethylene
wear, and development of infectious complications [21,
23]. Biomechanical studies comparing methods of femoral
fixation with a prosthesis stem show that fixation with a
plate and screws at the fracture site surpasses cable fixation
[10]. However, technical challenges arise when performing
osteosynthesis of the distal and proximal fragments due
to the presence of the prosthesis stem in the femoral
canal, as these plates are not designed for bone synthesis
in the presence of a prosthesis stem. The holes and screw
direction in the plates are perpendicular to the prosthesis
stem, preventing fixation of the second cortex of the plate.
Therefore, longer plates are used to enhance stability, which
increases the size of the construct, widens the surgical
incision, lengthens the operation time, increases blood
loss, soft tissue trauma, intraoperative fractures, and delays
wound healing.

In our case, we used our developed locking
plate, which allows eliminating rotational mobility of
the osteotomized femoral fragments and bypassing the
prosthesis stem by placing screws in the sagittal direction.

Despite the short observation period, we achieved
good early postoperative results. Within 6 months after the
operation, we demonstrated complete consolidation of the
osteotomy site. However, considering the patient's bilateral
hip joint involvement, the left lower limb lengthened by 4
cm, and surgical treatment for the second hip joint has been
proposed to the patient. But due to family circumstances,
the patient refrained from the proposed second surgery.

Despite the positive results, our case has several
limitations due to the short observation period and a small
number of cases. Further research is planned.
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Tyiingeme
Kambac GybiHbiHbIY ducnaasusicel — 6ya dep ke3iHde duazHO3 KolibLamaca iaHe emodenmece, Hambac 6YbIHbIHbIH Kbl3MemiHiH

6Y3bLIYbIHA dKeAeMIiH MipeK-KUMblA anhapambsiHbly ayblp namosozusicul. O XupypausiiblK apa/1acyosl Kajxcem ememiH ocmeoapmpumke
akese0i.

Bys makanada 6,5 cm 601ambiH Ke/i0eHeH ypuibiKacmbl KbICKAPMY 0CMeomoMUSICbLMEH COJ HaK HaMOac 6YbIHbIHbIH YeMeHMCI3
MOJIbIK Jcambac apmponaacmukacyl HacaaraH HayKacmoly j#caroatiosl cunammanadbi.

KauHukanwik sxcardatioviy epekwenizi - ocmeomomusi aiiMarbiHOa pomayusiablK JHaHe 0CbMiK MypakmbuliblKkmbl KAMMAMACHI3
ememiH xcayadaH a3ipseHzeH NAACMUHAHbIY KO/0aHbLaybl 60406l [layuenmmiH dcardaiivl api kapaill 6akbliayda dcaHe muicmi em
Jcypeizinyde. 3epmmey MeH nayueHmmiH xcardaiiblH KA0araaay npoyeci ai e HaFacsin Hamauip.

Tytlin ce3dep: scambacmuly damy UCNAA3USACHL, APMPONAACMUKA, CYOMPOXOHMEPUSINbIK 0CMeomoMUsL.
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0CTEOTOMHUEH C MICNI0JIb30BaHUEM JePOTAllMOHHOM IJIacTUHbI: KiIMHMYeckuil cay4yai

OxTtsa6pora /I. !, Amunmos K. ?, Berk Guclu 3, A6uibmakuHoB M. 4, CysierimeroB B. 5, Baiigaaun T. 6,
BekHazapog A. ¢, Ara6ekoBE.”
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 Bpau mpasmamonoz-opmoned, HayuonanbHbelll HayuHbIl yeHmp mpagmamoiozuu u opmoneduu umeHu akademuka bamnenosa
H./l, Acmana, KasaxcmaH. E-mail: bekjan-suleimen@mail.ru

6 3asedyrowuii omdeserHuem opmoneduu N°7, HayuoHaabHblli HQyYHbIl YyeHmp mpagmamo/102uu U opmoneduu UMeHU akademuka
H./Jl. Bamnenosa, AcmaHa, KasaxcmaH. E-mail: t.baidalin@gmail.com

7 Bpau mpasmamosioz-opmoned, HayuoHaibHblli HAyYHbIU YeHmp mpasmamoao2uu u opmoneduu umeHu akademuka bamnenosa
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Pe3some

Jucnaasuss masobedpeHHozo0 cycmasa - 3Mo msxceads Namo/o2usi ONOpHO-08U2amMenbHO20 annapama, Komopas npu
HecgoespeMeHHOU duazHOCMuKe U JleHeHUU npueodum K HapyuweHuio yHkyuu masobedpenHoz2o cycmaga. OHO npugodum K ocmeoapmposy,
Komopwlll mpeGyem Xupypau4ecko2o Meuameascmad.

B danHom omueme onucaH cay4ail, kK020a 6bL1a 8bIN0/IHeHa 6ecyeMeHMHAs: MomaJjabHasi apmponaacmuKad /1e8020 ma3o6edpeHHO20
cycmaea ¢ nonepevHoll cy6mpoxaHmepuaibHoli ykopavugaroujeli ocmeomomueti 0AuHoll 6,5 cm.

OcobeHHOCMbl0 OAHHO20 KAUHUYECK020 onblma 6bli0 UCNO0.1b308aHUE HedasHo paspabomalHoll n/aacmuHbl, obecheuugaroujeli
POMAYUOHHYI0 U 0Ce8yH0 cmabuibHOCMb 8 Mecme ocmeomomuu. [layuenm npodosaxcaem Habaodamecsi u npoxodum dasbHelluiee JeyeHue.
Cmoum ommemumy, ¥mo daHHoe Uccaedo8aHue U Haba0eHue 3a NAYUEHMOM NPOO0AHCAeMCSL.

Karuesbie caosa: ducnaasus ma306€dp€HH020 cyemasa, apmponsiacmuka, nodeepme/szaﬂ ocmeomomus.
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