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Abstract

Introduction. Chronic osteomyelitis is one of the problems in orthopedic surgery. Recently, in the treatment of chronic osteomyelitis,
biodegradable materials are increasingly used as a local antibiotic carrier. In our study, we used bone allograft, which prepared by Marburg
system.

The purpose of the study was to evaluate preclinical changes of use the antibiotic-impregnated bone allograft on osteomyelitis
model in rabbit.

Materials and methods. Osteomyelitis was caused in rabbits by the human strain Staphylococcus aureus, which is introduced into
bone defects created in the distal femur. Three groups were selected depending on the filling: group 1 - antibiotic impregnated biodegradable
material “PerOssal’, group 2 -whole bone allograft soaked in antibiotic, group 3 - perforated bone allograft soaked in antibiotic. We used a
clinical examination for the evaluating decreasing of chronic osteomyelitis process.

Results. The body temperature of all experimental animals was measured with a non-contact thermometer during the entire
observation period, which was 42 days. The average temperature in rabbits in groups before surgery was 36.90 in-group 1; in-group 2 - 36.40;
in-group 3 - 36.20. On the first day after the operation, in groups 1 and 3, there was no significant difference with the initial body temperature
in rabbits before the operation, while in-group 2, the body temperature on the first day after the operation was 39.00. In the early postoperative
period, the maximum increase in body temperature is observed on the 3rd day in-group 1 up to 39.20 and in-group 3 38.20. In-group 2, the
maximum rise in temperature was on the 2nd day after surgery up to 38.60. The average weight in operated rabbits before surgery was 2983.3
g in-group 1; in-group 2 - 3206.7 gr; in-group 3 - 2300.0 gr. In the 1st group in the postoperative period in the 1st group there is a deficit on the
early postoperative day amounted to 1.3 g in dynamics decreased up to 5 days and then there was a stable increase in weight, which in general
by the 42nd day was 783, 4 grams. In-group 2, on the first day, there was a maximum body weight deficit of up to 92.3 g, with a subsequent
increase, and in general, for the entire observation period, the increase was 200 g. In-group 3, on the first postoperative day, the body weight
deficit was 13.9 grams. In the dynamics, there was a slight instability in weight, for example, on day 5, body weight was 3284.6 g, with a decrease
on day 6 to 3169.2 g. Visually assessing the wound in-group 1, wound suppuration, divergence or instability of the sutures were not noted. In-
group 3, on the 28th day after the operation, there was a slight infiltration of soft tissues in the area after the surgical wound. In the 2nd group
on the 14th day there was a slight infiltration of soft tissues in the area after the surgical wound, and on the 28th and 42nd days there was
suppuration of the postoperative wound.

Conclusion. Thus, in this study we showed, that perforated bone allograft is an available biomaterial can be used in bone regenerative
surgery.
Key words: Preclinical evaluation algorithm, chronic osteomyelitis, rabbits model, preclinical study.
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Introduction

Chronic osteomyelitis is one of the most difficult
to treat diseases. The difficulty of treatment is that it
is necessary not only to ensure a high concentration of
the antibiotic in the wound, but also to fill the resulting
bone defect. Different materials in combination with
antibiotics are used as an antibiotic delivery system [1-
7]. Biodegradable materials like calcium sulfate, collagen,
polymers and other materials have been reported to
be suitable drug delivery systems in the treatment of
osteomyelitis [8-13]. However, their availability is limited
in different countries due to registration, supply and price.
“Gold” standard for filling bone defects is autogenous
bone grafting, which can impregnated with antibiotics.

Material and methods

This study was conducted at the Medical University
of Karaganda, Kazakhstan.

Preparation of bone allografts. The study was
approved by the University Ethics Board (approval number:
13 of 29/09/2017.) and informed consents were obtained
from the donors. Femoral heads were harvested from living
donors after hip replacement. All heads were boiled for
94 minutes at a maximum temperature of 82.52C in the
“LOBATOR SD-2 system” (Telos, Germany ).

Animals. 54 specific pathogen free adult non-bred
rabbits were used in this study. The accommodation,
feeding and care conditions were the standard according to
the rules in force.

Bacterial strain and inoculum preparation. The
ATCC 43.000 strain of Staphylococcus aureus (SA) was
used to induce infection. After sterilized broth cultivation,
3 passages were performed over 24 hours in nutrient agar
tubes incubated at 37°C. From the third passage of the strain
the concentration of 5 x 106 CFU / ml was determined.

Surgery. As an alternative to classical treatment,
bone allografts and biodegradable material "PerOssal"
were used. All allografts impregnated with 4% gentamicin
sulphate. Chronic osteomyelitis model in rabbit was created
in all groups before treatment.

All rabbits under total anesthesia (ketamine 35 mg/
kg+xylazine 5 mg/kg, IM) were approached for surgical
treatment. The hair was removed by trimming, and the

Results

The body temperature of all experimental animals
was measured with a non-contact thermometer during the
entire observation period, which was 42 days. The average
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Disadvantages of this method are graft site restriction, small
amount of material, a second operation to collect material
from one patient [8-13]. As an alternative, the femoral heads
from live donors, after hip joint arthroplasty, are widely used
as bone allografts. There are a lot of type of preparation this
type of bone allografts. In our study, we have used femoral
heads allografts obtained from living donors (telos GmbH,
Marburg, Germany) as antibiotic carrier.

The aim of the study was to evaluate clinical
changes of use the antibiotic-impregnated bone allograft on
osteomyelitis model.

disinfection was done. In all groups surgery included
debridement, abscess drainage and reconstruction
technique. Reconstruction technique involved filling
the resulting bone cavity after necroectomy with a bone
allograft. In all groups, resorbable sutures was applied.
Three groups were selected depending on the filling
(n=18): (1) antibiotic impregnated biodegradable material
“PerOssal”; (2) whole bone allograft soaked in antibiotic;
(3) perforated bone allograft soaked in antibiotic.

Clinical analysis. Clinical evaluation was based on
the activity of the rabbit, measurements of temperature and
body weight, and the condition of the postoperative wound.
A visual assessment of the severity of the inflammatory
process in the area of the postoperative wound and soft
tissues was carried out, which was assessed in points: 0
points - no inflammation, 1 point - soft tissue infiltration
in the projection of the postoperative wound, 2 points -
suppuration of the postoperative wound.

Statistical ~analysis.  Statistical analysis was
performed. The statistical data was performed with
software IBM SPSS Statistics 20. Mean values and standard
deviations were calculated. Groups were statistically
compared using the chi-squared test with p value <0.05 to
consider statistical significant (IBM Corp. Released 2011.
IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY:
IBM Corp.).

temperature in rabbits in groups before surgery was 36.90
in-group 1; in-group 2 - 36.40; in-group 3 - 36.20.

9 10 11 12 13 14 15 16 17 18 19 20 25 30 35 40 42

-3 group

Picture 1 - The body temperature changes
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As shown in Figure 1, on the first day after the
operation, in groups 1 and 3, there was no significant
difference with the initial body temperature in rabbits
before the operation, while in-group 2, the body
temperature on the first day after the operation was 39.00.
In the early postoperative period, the maximum increase
in body temperature is observed on the 3rd day in-group 1
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up to 39.20 and in-group 3 38.20. In-group 2, the maximum
rise in temperature was on the 2nd day after surgery up
to 38.60. There was no significant difference between the
groups after the operation.

The average weight in operated rabbits before
surgery was 2983.3 g in-group 1; in-group 2 - 3206.7 g; in-
group 3 - 2300.0 g.
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Picture 2 - The body weight changes

As shown in Figure 2 - in the 1st group in the
postoperative period in the 1st group there is a deficit on
the early postoperative day amounted to 1.3 g in dynamics
decreased up to 5 days and then there was a stable increase
in weight, which in general by the 42nd day was 783, 4
grams. In-group 2, on the first postoperative day, the body
weight deficit was 13.9 grams. In the dynamics, there was
a slight instability in weight, for example, on day 5, body

weight was 3284.6 g, with a decrease on day 6 to 3169.2
g. Subsequently, in dynamics, the weight stabilized from
3420 grams, and the total weight gain for 42 days was 493.3
grams. In-group 3, on the first day, there was a maximum
body weight deficit of up to 92.3 g, with a subsequent
increase, and in general, for the entire observation period,
the increase was 200 g.

Table 1 - Comparative clinical analysis in the study groups of the experiment

Group Number 14 day 28 day 42 day
1 group 0 0 0
2 group 1 2 2
3 group 0 1 0

As can be seen from Table 1, when visually assessing
the wound in-group 1, wound suppuration, divergence or
instability of the sutures were not noted. In-group 3, on the
28th day after the operation, there was a slight infiltration
of soft tissues in the area after the surgical wound. In the

Discussion

We conducted a comparative morphological study
of the reparative process of bone tissue after different
methods of surgical treatment of chronic osteomyelitis in
an animal model. The PerOssal group was an experimental
control group.

Osteomyelitis remains a formidable complication
after injuries or surgical interventions on the bones [14,15].
The study we describe was performed to provide insight
into the post-treatment changes in chronic osteomyelitis,
including concomitant bone remodeling, and the use of a
bone allograft of an antibiotic-impregnated Marburg bone
bank.

Animal models of experimental osteomyelitis are
used to evaluate the effectiveness of the use of resorbable
biomaterials and antibacterial drugs [16-18]. For this
reason, sclerosing agents are best not used, as they pose

2nd group on the 14th day there was a slight infiltration
of soft tissues in the area after the surgical wound, and
on the 28th and 42nd days there was suppuration of the

postoperative wound.

a threat to resorbable biomaterials due to the denaturing
ability of such drugs [19].

Staphylococcus aureus bacterial culture is
considered the gold standard for detecting active bone
infections [20]. Additionally, the use of standard
histological staining indicates morphological bone changes
initiated by bacterial infection.

Calcium-binding fluorophores have previously been
studied to track bone remodeling and tooth mineralization
[21-23]. In contrast to such studies, our data suggest that
the use of a bone allograft of an antibiotic-impregnated
Marburg-prepared bone bank may be of great value in
monitoring and quantifying bone remodeling associated
with osteomyelitis, in particular periosteal eminence
mineralization [16]. Furthermore, when these data are
combined with hematological data, they show that infection-
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mediated bone mineralization continues to progress
even after reductions in ESR and CRP levels, reinforcing
the indication for acute stabilizing (potentially chronic)
infection. Moreover, in combination with our previously
published data [16,17], these data show that these changes
in bone remodeling are infection dependent and not
associated with the presence or absence of an implant.

Our collected data provide new insight into the
development of osteomyelitis and suggestions for the use
of parameters in both preclinical and clinical perspectives.
Under preclinical conditions, body weight and temperature
provide general information about the condition of
the animal and should be considered as such. Weekly
assessment of CRP levels and leukocyte differentiation is

Conclusions

Our study describes the detection of various
parameters of bone infection and their correlation in an
experimental animal model of osteomyelitis (regardless
of the presence of an implant) and provides information

recommended, combined with weekly x-rays, histology,
and cultures. X-ray provides additional information
about infection and associated bone mineralization, is
not absolutely necessary to determine the effectiveness
of an antibacterial drug or biomaterial in preventing
osteomyelitis. While combined follow-up with radiographs,
histology, bacterial culture, and hematology analysis will
provide sufficient information to determine antimicrobial
efficacy.

However, when translated into a clinical setting, the
situation is different, and CRP and leukocyte differentiation
will still be useful, as will radiographs.
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KosiHAapAarsl co3bLIMaJIbl 0CTEOMUEJIUT YJITICiH eMAeyAiH HOTHKe/IepiH KIMHUKaFa JAeliHri 6araiay
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Tyitinaeme

Cosblamansl ocmeomueaum 6yziHze deliiH opmonedusablk xupypeusidarbl Kypdesai macese 6016in mabwliadsl. COHFbl yaksimma
€03blAMAblL Ocmeomueaummi emdeyode dicep2inikmi aHMUOUOMUK MACLIMAA0AYWbICl pemiHde 6UoblObIpaywsbl Mmamepuandap dicui
Kos10aHbl1a0dbl. Bizdiy 3epmmeyde Map6ype scylieci 6olibiHwa datielHOaFaH cyliek an102pagdmol K0A0AHbLAObL.

3epmmey makcambl: K0siHOapdarbl ocmeomueaum yazicinde aHmubuomukke 6atibimulAraH cyliek a1102pagmulH K010aHy apKblabl
JcypeizineeH co3bLAMaAbI 0Ocmeomueaum emineH kelliHel KAUHUKA/IbIK 632epicmepdi 6aranay.

Mamepuandap meH adicmep. Ocmeomueaum Staphylococcus aureus-motH a0amoblK WMAMMbIH HCYKMbIPY KeMe2iMeH xHacaadbl.
Oz opmat sicinikmiy ducmasdel 661iMiHe apHlibl HcaAcaAFaH cyliek akayaapbiHa eHzizindi. Cyliek akayblH moambulpy maciiiHe 6atiaaHbIcmbl
JKcnepuMeHmMmIK JcaHyapaap yw monka 6e.iHdi: 1 monma cyliek akaybl aHmubuomukke 6allbimbliFaH 6uobldbipaywst PerOssal
MamepuaabiMeH moamelpbladsl, 2 monma cyliek akaybl aHmubuomukke MA/JAbIHFAH mymac cylek aa/102pagmeimerH moamsipbladsl, 3
monma cyliek akaybl aHMubuoOmuKKe MaabIHFaH meciizeH cyliek a1102pagmeimeH moamulpbladsl. Co3bLAMABI OCMeoMUeaUM 0aMYbIHbIH
baceHdeyiH 6aranay ywiH KAUHUKAAbIK 6aKblaay xiypeisindi. Taxcipubedeai 6apavik yxaHyapaapobiH deHe Kbi3ybl 42 KyHOIK 6akbliaydblH
bapblK Ke3eHiHOe KaWbIKMbIKMAH 6/1WleHemiH mepMoMempMeH 6/1ueHOI.

Hamuoicenepi. Tonmapdarel KositHdapda omara delinei opmoawa memnepamypa 1 monma - 36,90; 2 monma - 36,40; 3 monma
36,20 Kypadel. OmadaH keliinei 6ipinwi maysikme 1 jcaHe 3 monmapoa 6acmankbl memMnepamypameH CajablCmMslpFaHdd atimapavikmat
atlblpMawblablK 60AFAH JHCOK, aa 2-wi monma omadaH KeliHei 6ipiHwi maysikme xcaHyapaapowiy deHe memnepamypacel 39,00 deliin
kemepinodi. Epme omadaH kellinei ke3enHiy 3-wi maysicinde 1-wi scaHe 3-wi monmapda deHe memMnepamypacsiHbly MakcuManowl
JHCOFAPLLIAYLl AHbIKMAa/0bl. 1-wi monma 39,20 deliin scane 3-wi monma 38,20 detlin. 2-wi monma deHe memnepamypacviHbIH MAKCUMAA0bL
JHcOFapaybl 2-wi mayaikke catikec kea0i scaHe 38,60 Kypadwvl. Oma xcacasran KossHOapdvlH omara detlinei opmawa deHe caamarsl 1-wimonma
2983,3 ep.; 2-wi monma - 3206,7 ep.; 3-wi monma - 2300,0 2p. kypadsl. OmadaH kellinei kezeHde 1-wi monma omadau ketiiHei GipiHwi KyHi
deHe caaMarbiHbIH manwblaviFsl 1,3 epammost Kypadel, duHamukada 5 kyHee deliiHel yakbimma memeHdedi, co0aH KelliH deHe CaAMAarbIHbIH
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mypakmul ecyi 6atikaadsl 0a, 42-wi kKyHi 783,4 epamobl Kypadsl. 2-wi monma 6ipiHwi KyHi deHe caamarblHbl{ MAKCUMAA0bl MANUWbLAbIFbL
92,3 2p-ra delliH, KelliHHeH HcoFapblaaysl 6alKa10blL, a1 HANbl AIFAHOA, 6YKiA 6akblaay Ke3eHiHOe deHe caamarbiHbly mypakmbl ecyi 200
2p. Kypaosl. 3-wi monma omadaH ketliHel 6ipiHwi KyHI deHe canMarbiHbly manuwblabsiFel 13,9 ep. Kypadel. [JuHamukada deHe caaMarblHbIH
wamaavl mypakcwl30biFel 6atikandsl, mbicaabl, 5-wi KyHi dene caamarvl 3284,6 2p., 6-wbl KyHi 3169,2 ep-ra dellin momendezeH. 1-wi
Monmarbsl HapaHsl Heansl 6aranay kesinde 6ykin 6akbliay keseyinde scapaHsly ipiHoeyl, mizicmepdin axculpaysl Hemece Mypakcbi30blFbl
6alikaamadsl. 3-wi monma omadaH Kellinel 28-wi KyHi omadaH KeliiHei xcapa atimarbiHda scymcak mindepdiy azdan uH@urbmpayusicsl
aHblkmaodsl. 2-wi monma 14-wi kyHi omadaH KeliiHai scapa alimarsinda scymcak miH0epdiy azdan uHpuasmpayuscel, an 28-wi scane 42-wi
KyHOepi omadaH ketiiHei scapaHbly ipiHdeyi aHblkmaobl.

KopbimuiHdbl. Bya 3epmmeydi Hamudiceci 60lbIHWA nepdopayusiianran cyliek aan102pagdmoeitbly Koaxcemimoi 6uomamepuan
eKeHi JicaHe cyliekmepdiH pezeHepamuemi XupypausicblHOQ KO/A0AHbLIYbl MYMKIH eKeHi Kepcemiaoi.

Tyliin ce3dep: KauHukara OeliiHei — 6araaay aa2opummi, CO3bIAMAAbLI 0OCMEOMUEAUM, KOSTHOapdarbl ocmeomueaum y/e2ici,
KAUHUKara detiinei 3epmmey.
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Pe3ome

XpoHuueckuill ocmeomueaum 6/45emcst CA0HCHOU npobsaemol opmoneduyeckoll xupypeuu. B nocnednee epems e seveHuu
XpOHUYecKo20 ocmeoMmueauma  6ce dauje NpuMmeHsomcsi 6uodezpadupyemvle — Mamepuansvl 8 Kaiecmee MecmH020 HOcumessi
aHmuébuomuka. B Hawem uccaedosaHuu Mbl UCNO0/16308a1U KOCMHbIU aa102pagm, 3a2omosneHHblll no Map6ypackoti cucmeme.

ue.llb uccaedosanusi cocmosina 8 mowm, 4mob6bl OYeHumbv KJAUHUYeCKue U3MEHeHus npu npumMeHeHuu umnpezcHupo8aHHO20
aHMU6UOMUKOM KOCIMHO20 a/mozpagima Ha modeau ocmeomuesuma y Kpo/auKkos.

Mamepuaavt u memodel. Ocmeomueaum GopMuposanu y Kpoaukos yesosedeckum wmammom Staphylococcus aureus, komopbiil
8800U1Cs1 8 KOCMHble deghekmbl 8 ducmanbHOM omadese 6edpeHHoll kocmu. B 3agucumocmu om 3anonHeHus depekma 6bLaU cHopMUpo8aHsl
mpu epynnul: 8 1 2pynne — degpekm 3anosHeH Guodezpadupyemvim mamepuanom PerOssal, umnpezHUpOBAHHbLIM AHMUOUOMUKOM, 80
2 epynne - depeKm 3anoNHAACS YeAbHbIM KOCMHbIM AA102pagmoM, 3aMOUeHHbIM 8 aHmubuomuke, 8 3 epynne - dehekm 3anonHSACS
nepgopuposaHHbIM KOCMHBLIM a/1/102pAPMOM, 3aMOYEHHbIM 8 aHmubuomuke. KauHuueckoe Habaio0eHuUe UCNO/1b308aHO 0151 OYeHKU
YMeHbUWeHUsl npoyecca XpoHUYeckoz2o ocmeomueauma. Temnepamypy mesa 6ceX IKCNEPUMEHMAAbHbIX HCUBOMHLIX U3MepPSAU
6ECKOHMAKMHbIM MePMOMEeMpPOM 8 meveHue 8ce2o0 Cpoka HabadeHus, Komopbll cocmasua 42 oHs.

Pesynbmamul. CpedHsis memnepamypa y Kpoaukos 6 epynnax do onepayuu cocmasuaa 36,90 @ 1-ii epynne; 8o 2-ii zpynne -
36,40; 8 epynne 3 - 36,20. B nepsble cymku nocse onepayuu 6 1 u 3 epynnax docmosepHoll pasHuysl ¢ UcXo0HOl memhepamypoli meaa y
Kpo/ukos 0o onepayuu He 6bL10, a 80 2-1 2pynne memnepamypa me/da 8 hepsule Cymku nocje onepayuu nogsicunacs 0o 39.00. B paxnem
nocseonepayuoHHoM nepuode MakcuMaabHoe nosvluleHue memnepamypbl meaa Habawdaemcs Ha 3-u cymku e 1-il epynne do 39,20
u 8 3-i epynne 38,20. Bo 2-ii 2pynne makcumaibHoe nosvluleHue memnepamypbl 6bL10 Ha 2-e cymku nocje onepayuu 0o 38,60. Cpedusisn
macca onepupogaHHsIX Kpoaukos do onepayuu cocmaguaa 2983,3 ep. e 1-11 epynne; so 2-ii epynne - 3206,7 ep.; 8 epynne 3 - 2300,0 ep. B
nocseonepayuoHHoM nepuode 8 1-ii 2pynne depuyum 8 nepsvle nocseonepayuoHHsle cymku cocmasua 1,3 ep., 6 duHamuke yMeHbWUACS
do 5-x cymok, a 3amem Habarodascs cmolKull npupocm Maccvl meAaa, Komopultil 8 yeaom k 42 onro cocmasua 783,4 epamma. Bo 2-ii epynne
8 nepavle Cymku 0mmevaicst MakcuMaabHblil depuyum maccel meaa 0o 92,3 2p., ¢ nocaedyrouuM yseauveHueM, U 8 Yes0M 3a 8ecb nepuod
Habsrdenust npupocm cocmagua 200 ep. B 3-1i epynne 8 nepgble cymku nhocse onepayuu degpuyum maccvl mesaa cocmasua 13,9 2p. B
JuHamuke omme4anacs He3HA4UMebHAs1 HeCMAbUNILHOCMb MACCHl MeAa, Hanpumep, Ha 5-e cymku macca mesaa cocmaguaa 3284,6 2p., co
CHUdceHUeM Ha 6-e cymku do 3169,2 ep. [Ipu eudyansHoli oyeHke patbl 8 1-il 2pynne Ha2HOeHUs! paHbl, PacxoxicoeHusl uau Hecmabu/abHocmu
weos 3a eecb nepuod Hab.wOeHUs He ommeyanocs. B 3-i epynne Ha 28-e cymku nocse onepayuu ommevandcb He3Ha4umesabHas
uHuAILMpaAyus MA2KUX mKaHell 8 obaacmu nocaeonepayuoHHoll paHsl. Bo 2-ii epynne Ha 14-e cymku ommevanacb He3Ha4umesabHas
uHPUAILMPAYU MAZKUX MKaHell 8 06/1acmu noc.1eonepayuoHHol paHul, a Ha 28-e u 42-e cymku - HazHOeHuUe Noc.1eo0nepayuoHHOl paHbL.

Bbigodbl. Takum 06pasom, 8 O0AHHOM UCC/Ae008AHUU NOKA3AHO, YMO neppopupo8aHHbIll KOCMHbL asn0zpadm sieasemcs
docmynHblM GuoMamepuasaoM U Moxcem 6bimb UCNO/Ib308AH 8 KOCMHO-pe2eHepamusHol Xupypauul.

Katouegble csao8a: asnzopumm OOKAUHUYECKOU OYeHKU, XPOHUYECKUU ocmeoMmueanum, Mooeab HA KpPoJaukax, JOKAUHUYECKoe
uccsnedosauue.
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Pe3wome

ue./lb uccsnedosaHus: usyvumso pe3ys1bmamaosl onepamugHo20 JieHeHUus 60/IbHBIX C nOGpeWCOEHuﬂMU MEHUCKO8 KOJIEHHO20 cycmaea,
Y KOmMopbIX UCN0/1b308AHO apmpoCKonu4eckoe cwusaHue MeHucka no pa3pa6omaHH017 Memoduke.

Memodvl. B pabome usyyeHbl pe3yrbmambl onepamusHo2o aeveHust 134 nayueHmos ¢ 3acmapenblMu n08pexicoeHUsIMU MeHUCKO8
KO/IeHHO020 cycmasa, /1e4uswuxcst 20podckoll kauHuveckol 6onvHuye Ne7 2. Aamameut 3a nepuod c¢ 2017 no 2021 2e. Bcezo 70 (52,3%)
nayueHmog cocmaguau KOHMpOAbHYH 2pynny, KOMopulM 8bINOIHEHA pe3eKyusi MeHUCKa ¢ NpUMeHeHUeM apmpocKonu4eckol mexHuku.
B ocHosHyio 2pynny eowau 64 (47,7%) nayuenmos c¢ paspbleamu MEHUCKO8 KO/E€HHO020 cycmaga. Mm 8ulno/nHeH Wo8 MeHUCKo8 nod
apmpockonu4eckum KOHmpo.JieM no paspabomaHHomy Hamu cnocoby (namenm PK Ne35413 om 10.12.2021 200a).

Pe3ynemamel. KauHuueckoe npumeHeHue HO8020 cnocoba apmpocKONUYecKoz0 CWUBAHUS MEHUCKA Yy NAyuUeHmMos8 0CHOBHOU
2pynnbl N0380/U/0 y8eAUHUMb Yacmomy omau4Helx pesyasmamos Ha 7,3% (p=0012), xopowux pe3yssmamos sevenust Ha 19,7% (p<0,001)
no wkase Lysholm 6 cpasHenuu ¢ koHmposbHOU 2pynnoll. Hcxodel sieveHuss nayueHmos uccaedyemvlx 2pynn, NpoaHaauupo8aHHble
¢ nomMowbio Kpumepues 0dokazameabHoU MeduyuHsl, ceudemesbcmayrom 06 3P@PekmusHocmuU HO8020 cnOCO6A ApMpPoCKONUYECKo20
CWUBAHUS MEHUCKA, CHUJCaloujee Yacmomy Heydog/a1emeopumesbHblX UCX0008 8 0mdda/IeHHOM nepuode onepamusHozo aeveHus Ha 55%
(p=0.184) no cpasHeHur ¢ KOHMPOALHOU 2pynnoll.

Bb1800b1. Pe3ynomamel uccaedosamensckoll pabomsl nodmeepicoarom apmpocKonu4eckoe 80CCMaHo8.1eHUe pa3pblé0s MeHUCKA
c xXopowumu 00/20CPOYHbIMU pe3y1bmamamu U HUSKUM DUCKOM OcA0xcHeHull. Tak, Hoewlll cnoco6 apmpocKonu4ecko2o CWUBAHUS
MeHucka obecneyusaem npo@uiakmuKky pazeumusi KOHMpakmyp, 20HapMpo308 6 NoC/AeonepayuoHHOM hepuode y NAyueHmos c
noepexcoeHus MU MeHUCKO8 KO/IeHHO20 Cycmaesad U no380.1s.em nposooums paHHee GyHKYUOHAIbHOE 1edeHUe N0 CPABHEHUI ¢ MpaduyuoHHOU
apmpocKonu4eckoll MeHUuckoskmomuet.

Kaluesswle cnoea: koseHHblll cycmas, MeHUcCKu, noepemdeHue MEHUCKO8, ocmeoapmpos, apmpocKonus, woe MeHUCKd, pe3eKkyus
MeHUCKdA.

Corresponding author: Yergali Nabiev, Doctor of Medical Sciences, Professor of the Department of Traumatology and Orthopedics of the Kazakh
National Medical University named after A.I. S.D. Asfendiyarov, Almaty, Kazakhstan.

Postal code: 040443

Address Almaty, Kazakhstan Tole bi 94.

Phone: +77761476690

E-mail: 6365ej@mail.

J Trauma Ortho Kaz 2022; 1 (61): 10-19

Recieved: 14-01-2022
Accepted: 25-02-2022

This work is licensed under a Creative Commons Attribution 4.0 International License

10


https://doi.org/10.52889/1684-9280-2021-4-60-54-59  
https://doi.org/10.52889/1684-9280-2021-4-60-54-59  
 https://doi.org/10.52889/1684-9280-2022-1-61-10-19
 https://doi.org/10.52889/1684-9280-2022-1-61-10-19

Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 61 (2022)

BBeaeHnue

[To maHHBIM 3apyOGeXXHbIX HCCleloBaTes el YacToTa
MOBPEX/IeHUsI MEHHUCKOB KOJIEHHOI'0 CyCTaBa COCTaBJISIET
40-60 cinyyaeB Ha 100 TbIC. YeslOBEK B Tofi, IpU 3TOM Y
MYK4YMH HabJII0/IaeTcs Jallle, 10 CPAaBHEHHIO C YKel[MHAMHU
[1,2].

Cpezsy mocTpaZjaBUIMX HanboJIee 4acTo BCTpeYaeTcs
TPYAOCHOCOOHOE HaceJeHHWe - JIMIA, 3aHUMAaIoIIHecs
cropToM U pusndeckon pabotort [3,4,5]. B kimHUYecKoi
NpaKTHKe MOBpeXJeHWe MEHHCKOB B OOJIBLIMHCTBE
cllyyaeB  COYeTaeTCsl C IOBpeXJAeHHEM IepeJHeH
KpecToo6pa3HoH CBA3KHU. Tak, MPU CBEXKUX MMOBPEXKAEHUIX
nepefHed  KpecTOOOpasHOW  CBSI3KHM,  IOBpeXAeHUs
MeJMa/JbHOTO MeHHCKAa BcTpedaeTcss o 45% ciydaes,
JlaTepasbHOTO MEeHHCKaA — 710 65% ciydaes [6,7,8].

B HacTosee BpeMs He BbIpaboTaHa eJUHas
TaKTHUKA  JIeYEHHWs  CBEXHUX  pa3pblBOB  MEHHCKa.
OTCyTCTBYIOT 4YeTKHe peKOMeHJAIlMM HCI0Jb30BaHUs
METOAUKU CIIMBAHHUsI MEHHMCKa B 3aBHCUMOCTHU OT THIIA
noBpexeHus [9].

CoxpaHeHHe MEHHCKOB BO BpeMs OIepaTHUBHOIO
BMellIaTe/bCTBA MI03BOJISIET 3aMe/lJINTh
IPOrpeccHpoBaHUe OCTE0ApTpPO3a B KOJEHHOM CYyCTaBe,
HNPUBOAUT K XOPOIIMM QYHKIMOHAJbHBIM pe3yJbTaTaM B
OTAAJIEHHOM Mepuoje onepanuu [10,11].

MaTepuajibl 1 METObI

Hay4Ho-HccienoBaTesnbckass paboTa OCHOBaHa Ha
aHa/M3e UCXOZ0B ONlepaTUBHOrO JedyeHUs 152 manueHTOB
C MOBPEXJEHUSIMU MEHHCKOB KosieHHoro cycrasa (KC),
HaxO/|MBILMXCS HA JIeYeHUH B OTAeJIeHUH OpToNegu4ecKon
xupyprun [opoackol KJIMHUYECKOH GosbHULBI N°7 T.
Anmatsl B nepuoz ¢ 2017 mo 2021 rr.

B Hcc/ie0BaTeJIbCKYyo pa60Ty BKJIFOYEHBbI:

-malyeHThl 060€ero noJia B Bo3pacte oT 16 10 63 seT;

-U30JIMPOBAaHHOE  MOBPEXJEHWE  OJHOr0 W3
MEHHCKOB;
-TOPU30HTa/IbHbIE, MapaKamncyjaspHble, MOJHble/

HeIloJIHbIe pa3pbIBbl MEHHCKOB;

-nepBruyHass TpaBMa KC u mnepBas omepanus Ha
KOJIEHHBIH CYCTaB;

-OTCYTCTBHUE apTPO3a U BOCHIAJIUTEJIbHOI'O ITpoLecca
B CyCTaBe.

KpI/ITepI/IHMI/I HUCKJIIOYEeHUd ABUJINCH:
-MalUeHThbl cTaplle 63 JieT;

-coYeTaHUsl pa3pbiBa MEHHCKOB C MOBpEX/JEeHHEM
nepesiHel KpecTo06pa3HOMN CBA3KY;

-noBTopHas TpaBMa KC u moBTopHas onepanus Ha
KOJIEHHBI CyCTaB, B TOM 4YMCJe IepeHeCIIHe Pe3eKIHI0
MeHHCKa C NIPUMeHEHHEM apTPOCKONIMYECKON TEXHUKH;

-[IallU€HTHI, Ha6]’[}O,£LaBLLII/IeCﬂ MeHbllie roja;
-HaJIM4H¥e BOCIIAJIMTEJIBHOTO IIpoLecca B CyCcTaBe.

B o6meil  caokHOCTM 6 MALMEHTOB  OBbLIM
WCKJIIOYEeHbl W3 HaOGJIOJeHHUs H3-32 COOTBETCTBHUSA IO
HECKOJIbKUM KpUTepuaM. 12 mNanueHTOB IO pasHbIM
IpUYMHAM Ha KOHTPOJIbHBIA OCMOTD He fBUJIMUCh. TakuMm
o6pa3oM, B HCCAe[0OBaHWM MNPUHAAM ydyacThe 134
nanyenTa. MHdopMupoBaHHOe coryiacue Ha onepaTHBHOE
JledeHre ObLIO M0JIy4€HO OT BCeX NAalUeHTOB,
Hcce/JoBaHUe 0JJ00pEHO YHUBEPCHUTETCKUM JIOKaJbHBIM
KOMHUTETOM IO 3THKe.

Bce nanueHTH! pacnpefiesieHbl HA KOHTPOJIBHYIO U
OCHOBHYIO IpYIIEIL.

Xoporue byHKIMOHANIbHBIE pe3y/bTaThl
CLIMBaHHSI MEHHCKOB KOJIEHHOTO CyCTaBa B OTAAJIEHHOM
HoCJIe0nepaioOHHOM nepuoze OTMeYaloT Kak
OTedeCcTBEHHbIE, TaK U 3apy6exHble aBTOpbI [12,13].

B aToil cBs3y, COXpaHeHHWe MEHHCKOB BO BpeMA

apTPOCKONIMYECKUX ONepanuid fABJISAETCd aKTyaJlbHOH
npo6GeMOoi COBpeMEHHOHW TpaBMAaTOJIOTUM B  Jiesle
npoUIAKTUKU pa3BUTHSA u MpOrpeccupoBaHUs
ocTeoapTpo3a KOJIEHHOTO CycTaBa, CHUKEHUS
HEY/Z0BJIETBOPUTE/NbHBIX PE3yJbTaTOB B  OTAEJeHHOM
IepHo/ie ONIePAaTUBHOTO JIeYEeHHU .

Ilenb HCCAEJOBAaHMA: U3YYUTb  PE3yJbTaThl
OMEepPaTUBHOrO JieYeHUs] GOJIbHBIX C  MOBPEXKIAEHUSIMHU

MEHUCKOB KOJIEHHOTO CYCTaBa, Y KOTOPbIX HCI0/Jb30BaHO
apTPOCKONMHUYECKOE CIIMBAaHUE MEHHCKa 0 pa3paboTaHHON
METO/IHKE.

B KOHTpPOJIbHYIO Tpynny BOLUIM HaLUEHThl, Yy
KOTOPBIX:

-[10 CHEeTYy nnepBad onepanusa B KOJIEHHOM CyCTaBe;
-I/I30JII/lpOBaHHb1ﬁ Ppa3pbIB OAHOTO N3 MEHHCKOB;

-pe3ekIius MeHHCKa 6e3 BMelllaTe bCTBA HA ApyTHe
BHYTPHUCYCTaBHble CTYPYKTYPBI;

-OTCyTCTBUE apTpo3a u cuHoBUTa B KC.

KoHTposbHas rpynna cocrosiia us 70 (52,3%)
MallMeHTOB C 3acTapesblMU paspbiBaMu MeHHcKkoB KC.
[TanyenTaM O6blya BBINOJIHEHA YacTU4YHAss pe3eKLUs
MEHUCKAa WJHM  MEHHUCKIKTOMHUS C  I[pUMeHeHHeM
apTPOCKONUYECKOH TeXHUKH. B mocseonepanioHHOM
nepuozie KC He ”MMOGUIM30BaIY, TAllMEHTaM Ha3HaYya/IHu
¢dusuorepaneBTudeckue npoueaypsl, JIOK wu maccax
MBILII, OTEPUPOBAHHON KOHEYHOCTH.

[laniieHTBl OCHOBHOM Tpynmbl COOTBETCTBOBAIU
CJIeIyI0IUM KPUTEPUSAM:

-I10 CHETYy nepBad onepanrda B KOJIEHHOM CyCTaBe,
-I/IBOJII/lpOBaHHbII‘;I pa3pbIB OAHOTO U3 MEHHCKOB;

-IepBUYHBIN LIIOB MeHHCKa 0e3 BMellaTe/IbCTBA Ha
Jpyrye BHYTPUCYCTaBHbIEe CTPYKTYPbI;

-OTCYTCTBUE apTpoO3a U NPU3HAKOB BOCIIAJIEHUA B
KC.

B ocHoBHyl rpynmny BkjIouYeHbl 64 (47,7%)
NaLMeHTOB ¢ paspbiBaMu MeHUckoB KC. MM BbImoJsiHeH
IIOB MEHHCKa I0J, apTPOCKONHYECKHM KOHTPOJIEM
no paspa6oraHHoMy HaMmu crnocoby (mateHT PK
Ne35413 or 10.12.2021 r.). B mnocseonepanioHHOM
nepuose KC He UMMOGM/IM30BaJNM, BCeM HasHaydaH
¢usrorepaneBTuyeckue mnpouenyps, JPK wu maccax
MBIILL] OTTePUPOBAHHON KOHEYHOCTH.

Ha pucynke 1 mpeacraB/ieHO pacnpejesieHne
NAlMeHTOB MCCAeAyeMbIX TpYII B 3aBUCUMOCTH OT
Bo3pacTta. Bo3pacT manueHTOB BapbHUpOBa/ B JMala3oHe
oT 16 po 63 JeT, oJHAKO cjefyeT OTMETUTb, 4YTO
GOJIBLIYI0 YacTh MALMEHTOB COCTABWJIM JIMIA HauboJsee
TpyAocnoco6Horo Bo3pacra ot 16 o 30 set -75,8%.

11




Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 61 (2022)

CommacHo pucyHka 1 B OCHOBHOH rpyime JgoJs
vl B Bo3pacte A0 20 seT cocraBuiaa 18,7%, ¢ 95% U
(11,1 - 30), ot 20 o 30 et 54,6%, c 95% /11 (42,6 - 66,3),
crapue 30 aet 26,5%, ¢ 95% /iU (17,3 - 38,5), B To BpeMs
B KOHTPOJILHOH TpyIie oHa 6bly1a poBHa 7,14%, ¢ 95% /11

80,50

e

| |
45.57
14

(3,1-15,7),48,5%,c95% A1 (37,2-60) 1 47,1%, c 95% AU
(33,2 - 55,9) coorBeTcTBeHHO (p=0,622).

dana NARUERMoR @ a03RICaT
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SO IEMHITION 8 SO3MGET
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KoHmponsHas apynna

PucyHok 1 - PacnpedesneHue nayueHmos ucc1edyeMulx 2pynn no gospacmy
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OcHogHAR apynna
FeH,qepHoe pacnpenesieHrie IMagueHTOB B

HCCJIelyeMbIX TPYNIax TAKKe ObLIO CXOXKHMM, U GOJIbILYI0
YacTb NAIlMEHTOB COCTABWJIM JIMIA MYXKCKOro I0JIa
(pucyHok 2). CiieiyeT OTMETUTB, YTO KOJUYECTBO MY>KYMH
6bLJI0 B JiBa pa3 6oJiblile, YeM KeHUIMH. TakuM ob6pasoM

B0

Y0

]

QcHOBHIA 2pynNa

wm
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et
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KoHmponsHaa apynna

Jl0JIsI My>KYUH B OCHOBHOM rpynne cocraBuia 75% c 95%
[ (63,2 - 84), »xenuuH - 25%, c 95% [JU (16 - 36,8), B
KOHTPOJIbHOU rpyme o My»4uH 77,1% c 95% U (66
- 85,4), »xeHuuH 22,86%, c 95% U (14,6 - 34) (p=0,771).

B donm symic, %
W donm wemnn, %

PucyHok 2 - PacnpedesieHue nayueHmos uccsedyemuix 2pynn no noay

YacTroTa mOBpexAeHUsS KOJEHHOTO CycTaBa U
XapaKTep BbISBJIEHHbIX MOBPEXJeHUH MEHHUCKOB Y
MaNMEeHTOB MWCCJAeNyeMbIX TpyNNn NpeACcTaBJeHbl Ha
pucyHke 3. B OCHOBHOH rpyIlllle NOBpeXJeHHe JIeBOro
KOJIEHHOT'0 CyCTaBa 3aperucTprupoBaHo B 48,4% ciy4aes ¢
95% /11 (36,6 - 60,4), mpaBoro B 51,5% cay4yaeB 95% JI1
(39,6 - 63,4). B KOHTPOJILHOU TpyIIie JIEBbIH KOJEHHBIN
CyCTaB MOJBEpPTraJiCs MOBPEXJIEeHHI0 C 4acToTor 54,29%
95% /U (42,7 - 65,4), npaBbiii ¢ yactoToH 45,7% 95% /11
(34,6 - 57,3) (p=0,449). [lpu 3TOM YacToTa MOpPAKEHHUS
JIaTepaJIbHOTO M MeJIHaJIbHOr0 MEHHCKa B OCHOBHOM U
KOHTPOJIbHOM TpyIIe Takke ObLIM CXOXKUMHU. M eciu B
OCHOBHOU TpymIe JlaTepaJbHbII MEHHUCK MOBPEX/JAJICA C
yactoton 23,44% c 95% JIU (14,7 - 35,1), a MeuabHbIA
MEHHCK € yacToTo# 76,5% c 95% U (64,9 - 85,3), To B
KOHTPOJIbHOU TpyTIIe Zi0Jisl MAMEHTOB C MOBPEXJEHUEM
JlaTepasibHOTO MeHHcKa Obuta 27,1% ¢ 95% JU (18,1

- 35,8) u mepuanbHoOro 72,8% c 95% /1 (61,5 - 81,9)
(p=0,622).

Hanbosiee yacTbIMM NPUYMHAMH TPaBMbl ObLIU:
oeiToBOM (28,4%, 95% /WU (21,4 - 35,6), yJAu4HBIA
(38,2%, 95% /i1 (31 - 47,3) ¥ CIOPTUBHBIN TpaBMaTH3M
(15,6% 95% AW (10,5 - 22,8). B TpaHcmopTHOH TpaBMe
noctpaganu 11,1% (95% /11 6,9 - 17,6) nanueHTOB, TOTAQ
KaK MpU MPOU3BOJICTBEHHOU U npovel TpaBMe 4,3% (95%
JIN21-94)u2,4% (95% [11 0,8 - 6,4) COOTBETCTBEHHO.

[To HamuM fAaHHBIM y 113 nauueHTOB MeXaHU3M
MoJlydeHUsi TpPaBMbl YAAJOCh BBIICHUTb. M3 Hux 92
nanuenTta (68,6% 95% AU (60,4 - 75,9) Tpasmy KC
MOJIyYMJIM  OT HeNmpsIMOro MeXaHHW3Ma TpaBMbl, 21
(15,7% 95% /M (10,7 - 22,8) - oT npsAMOro MexaHusma. ¥
ocraBmuxcs 21 (15,7% 95% AU (10,7 - 22,8) nanueHTa
MeXaHM3M MOJIy4YeHHUs] TPaBMbl yCTAaHOBUTD He y/JaJI0Ch.
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IManueHTHI

B 3aBUCUMOCTH OT
craTyca O6bIM pachpejiesieHbl
pa6ouue - 32,0% (95% JIU 24,8 - 40,4), cnyxamue - 22,8%

COLIA/IbHOT'O
clefyloIUM 06pa3oM:

(95% [N 16,2 - 30,2), neHcuoHepsl - 2,8% (95% /JIU 0,8 -

i)

mnm

OcHoeHan epynna

KoHmponeHan epynna

w flons nauewmon ¢
noapexdenes cnea,
Honn nauwesmon ¢

n HupeM s, o
donR NauNeNTI0s ©

L] MR

RAMEPANLHOL0 Menueks,

Hona nauwenmon ¢

W noepesdenues meduanusnozo
MeHNCKS, Y

6,4), yaamuecs - 8,7% (95% AU 4,6 - 14,1), BpeMeHHO He
pa6oraromue - 17,2% (95% AU 11,7 - 22,4), cnopTcMeHbI
-5,8% (95% U 2,6 - 10,4).

Pucynok 3 - Yacmoma ecmpeyaemocmu nogpescdeHull K0leHHO20 CyCmas U MeHUCKO8 8 UCCedyeMblX 2pynnax

M3omupoBaHHas TpaBMa Habuawjasack y 130
(97,0%, 95% /11 92,6 - 98,8) 6osIbHBIX, COYETaHHAS TPaBMa
-y4(3,0%95% /I 1,2 - 7,4). [Ipu 3TOM C1e/lyeT OTMETUTH
4YTO pacnpejiesieHne

JAHHBIX

mokasaTeJier

cpenu

Tabauya 1 - Xapakmepucmuku nayueHmos uccaedyemblx 2pynn

HCClelyeMbIX

IPYII CTaTUCTUYECKH HE pasinyasioch,
YTO MOATBEP/KAJIO COMOCTOBUMOCTD UCCJIE[yEMbIX TPYIIIL.
JlaHHBIe NALIMEHTOB ellle pa3 06061eHbI B Tabuie 1.

OcHoBHas rpymma — Kourponsuas rpymma
III0B MEHHUCKOB II0]T — PEe3eKITnus MEHUCKA
Xa];:}c’reg}l;lfg;l KH OOrme JaHHBIE = apPTPOCKOIMYECKUM KOHTPOJIEM C IpUMEHEHNEM p
s (n=64) apTPOCKOIITYECKOI
texanku (n=70)
Boapacr (irer) B R U=1772,500 Z=-
venmana (IQR) 26 (22:34) 31(24-38) 2,085 p=0,037
Hencrmir 16 (25%) 16 (22,9%)
ITos n (%) p=0,771
Myszrcroit 48 (75%) 54 (77,1%)
JlaTepasusarius JleBoe KoJieHO 31 (48,4%) 38 (54,3%)
KOJIEHHOTO CyCTaBa p=0,449
n (%) IIpasoe kosieHO 33 (51,6%) 32 (45,7%)
Menua b 49 (76,6%) 51 (72,9%)
JIaTepannaa(m/I)ﬂ MEHHCE p=0,622
menucka n (% Boxogoit
e 15 (23,4%) 19 (27,1%)
Ilepemmmit por - -
Amnatomuueckoe
PpAacIIoJIosKeHIe Teso - - p=1,0
TpaBMEL n (%) N
Baguunii por 64 (100%) 70 (100%)

B 3aBHCHMOCTH OT MCHOJIb3YEMOI'O ONEPATHBHOIO
METO/|a JIeYeHUs NOBPEX/JeHUH MeHHCKOB, KC manueHThI
OblLIM pacnpejiesieHbl Ha JiBe TPYIIbl: OCHOBHAsl rpymnmna
(ucrosib30BasiCs 1IOB MEHHUCKA 10/ apTPOCKONUYECKUM

Ta6/1uua 2 - Pacnpedeﬂel-lue nayueHmoes 8 3agucumocmu om ucno/1b3yemoz2o onepmugHo2o memodoa sie4eHust

KOHTpOJIEM, N0 pa3pabOTaHHOMY HaMH clocoby; n=64)
M KOHTpOJIbHAas rpynna (MCHoJib30Bajlach pPe3eKIUs
MEHHCKa C NPUMEHEHHEeM apTPOCKONMUYECKOH TEXHUKU;
n=70) (Tabsuua 2).

OcHoOBHAs rpyIma Konrponsuas rpymnma Beero
[ALMEeHTOB [AIMEeHTOB
Omneparus
abe % abe % abe %

[Tos Mmenwucka mox APTPOCKOMIECKAM KOHTPOIIeM 64 477 64 477
110 pa3paboTaHHON METOTUKE

Pesexnusa menucka ¢ IpHMeHeHeM i i 70 2.3 70 52.3
apPTPOCKOITUIECKON TeXHUKN

Bcero 64 47,7 40 52,3 134 100,0
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[lo fgaHHBIM TaGJUIBI 2, MallUEHTAM OCHOBHOU
rpynnel B 64 ciay4asnx (47,7%) BbIOJHEH LIOB MeHMCKa
10/, apTPOCKONUYECKUM KOHTPOJIEM N0 pa3paboTaHHOMY
HaMu cnoco6y (mateHT PK Ne35413 ot 10.12.2021 r. 70
(552,3%) mauueHTaM KOHTPOJIbHOM IpyMNINbl NMpoBejeHa
pe3eKluss MeHHCKa C MpUMeHeHHeM apTPOCKONMUYeCKOH
TEXHUKH.

Pe310M1/1pyﬂ ciaeayetT OTMETUTb, 4YTO MALlUEHThI
ucciaeayeMblX rpynmn B 3aBUCUMOCTHU OT BO3pacTa, [0Jia,
XapakKTepa U NpUYIUH TPaBM, COUUAJIbHOI'O IOJIOKEHUA U
BH/a OIlEepaTUBHOI'O BMellaTeJIbCTBa ObLIU COIIOCTaBH MBI,
4qTOo ABJIAEeTCA OCHOBaHHUEM A npoBeaeHUusA
CpaBHUTEJIbHOI'O aHaJiu3a UCXOA0B XHUPYpPrudeckoro
JIe4YEeHHUA.

B pabGoTe Mbl HCNO/JIBb30BalM KJIWHUYECKHUH,
peHTreHosorudeckuii, MPT, apTpockonuyeckuid U
CTaTUCTUYECKUH MeTO/bl HCCIel0BaHUS.

[laeHTOB 06C/A€efOBajd MO OOLENPUHATHIM
nmpaBuwiaM. BceM NpPOBOAW/IM KJIHWHHUYECKYIO OLEHKY
o0LIero COCTOSIHUs, COCTOsSIHHME JIOKAJbHOTO CTaTyca
JUIs TIOCTAHOBKH JMAarHo3a MOBPEX/eHHs, ONpe/ieseHus
MOKa3aHUM M MPOTHUBONOKAa3aHUM K ONEepaTUBHOMY
JIeYeHH0.

Bcem
BBITIOJIHAJIN

nanueHTaM hile] rocuTaJN3aluu
craHjaptHyo pentreHorpadpuio KC B

Tabauya 3 - Humepnpemayusi omoa/neHHbIX pe3yabmamos

npssMod  (mepefgHe3asHell) U OOKOBOW  MPOEKIIUSX.
Mo peHTreHorpadpusam OIleHUBaJIN COCTOsSIHUE
KOCTHOU CTPYKTYpHI, B3aMMOOTHOIIIEHUS] CYCTaBHbIX
MOBEPXHOCTEHN, BBISBJSJIU OTPBIBBI  CBSI30K BMECTE C
KOCTHBIM pparMeHTOM U OMNpeessiiu JlerTeHEpAaTUBHbIE
nsMmeHenus B KC.

MPT wuccnenoBaHMe NalMeHTaM BbINOJIHSJI0Ch

00513aTeJIbHO Ha AOoOollepallMOHHOM IiepuoJe 1mepenj
APTPOCKOMUYECKUMU BMellaTeJIbCTBAMHA Ha KC.
HCCJ’IeAOBaHI/Ie II03BOJIAET 00'bEKTUBHO OLIEHHUTb
CTPYKTYpbl KOJIEHHOI'O CyCTaBa - CBA3KH, MEHUCKHY,

XpsLEBOH OKPOB.

ApTtpockonuuckoe ucciaenoBanue KC npoBoauiu
[0 HU3BECTHOM MeTojuKe, npeasokeHHbId A.Il. Tpauyk
U coaBT, (2004) [14]. WcciaemoBaHHWe NPOBOAMIH
HOJ, 3MUAYpPaJbHON aHecTe3Wel ¢ MCIO0Jb30BaHUEM
apTpockona repMaHckoi ¢pupmbl Karl Storz. BoamoxHOCTB
CLIMBaHUS MEHHUCKOB MO/, apTPOCKOIMYECKUM KOHTPOJIEM
pelrajacb B MOMEHT apTPOCKONMH TMOCJEe OLleHKHU
COCTOSIHME MEeHHMCKa U XapaKTepa MOBPEeX/eHHUs, a TaKkKe
€ro JlereHepaTHBHbIE U3MEHEHHS.

B mocieayroumeM HaMu ObLIM OLlEHEHBI HCXOJbI
onepaTHBHOro JiedeHus (Gukadilve W OTAaseHHblE)
B CpOKe 0 3 JleT Ha OCHOBaHMHM wwKasbl Lysholm [15]. B
Tab/uLe 3 NpeAcTaBJeHbl UHTEPNpeTaLUs pe3yJbTaToB
10 JaHHOM IIKaJe.

onepamugHo20o Jie4eHus nayueHmos no opmoneauuecmﬁ wKasne

Lysholm
OreHKa [lIkama Lysholm (IQR)
Orsasoe 90-100
Xoporioe 84-90
VY oBierBopuTesbHOE 65-83
HeynosmersopurensHoe 65
Cmamucmuyeckas obpabomka JaHHbIX ~ MEHMCKH, CBSI3KHM, CyCTaBHble IIOBEPXHOCTH, 3aBOPOTHI
NpOBOJMJIACHE TNpPHU  MOMOLIHU CTaTUCTUYECKOW W JUarHOCTUPOBAJIM TOBpeXJeHHe MeHHcKa. [locie
nporpaMmMbl  SPSS Inc  Bepcusa 20, Yukaro, WinHokc, Bu3yasusauuMu paspbiBa MEHMCKa, INPU BO3MOXXHOCTHU

CIIA cornacHo o6LENPUHATBHIM cTaHJapTaM. CpaBHeHMe
KauyeCTBEHHBIX NepeMeHHbIX 2-X MOATPYII NPOBOAUIOCH
C ucnoJsb3oBaHueM Kpurtepus [lupcoHa Xu KBaapaT Ha
OCHOBe TaOJ/IMI CONpPSDKEHUS JJI  4YeThbIPEXNOJbHbIX
TabJ/IMI, C pacyeTOM OTHOCUTeJbHOro pucka. CpaBHeHHe
Tpex mnoarpynn c¢ pacdetoMm kpurepusa Tay KeHnpesa
U B IOCIeAylleM [pOBeJleHHeM aloCTePUOPHOIo
cpaBHeHUs. CpaBHeHMe KOJIMYECTBEHHBIX IepeMeHHBIX
B BHJly HEHOPMaJIbHOIO paclipefie/leHUs NPOBOAUJIOCH C
KCII0/Ib30BaHWeM KpuTepus ManHa-YuTHU. KpuTHyeckum
YPOBHEM 3HAYUMOCTH [JIsl CPAaBHEHUS 2-X MOATrPYNI OblaI
meHee 0,05, s Tpex meHee 0,017.

Xupypeuueckoe sevenue. IlanveHTaM OCHOBHOH
IPYNIbl BBIMOJHWJIM CUIMBAaHHE MEHUCKAa II0 HOBOMY
crnocoGy, pa3paboTaHHOMY aBTOPaMH, Ha KOTOPbIH 0J1y4YeH
nateHT Pecry6inku KasaxcraH Ha 1moJsie3Hylo Mofesb N2
35413 ot 10.12.2021 1. («Cmoco6 apTpPOCKOMUYECKOTO
CIIMBAaHHUS MEHHCKA KOJIEHHOTO cycTaBa») [8].

OnepaTuBHOE BMeIlaTeJbCTBO MPOU3BOJAT
o/ 06LUM 06e360JIMBaHUEM. HWcnosib30Baiu
CTaHJAPTHY - NepefHss apTpockonus. dopMmuposaiu
nepesHeMe/iMalbHbIN u nepesHe60KOBOM
apTPOCKONMUYEeCKHe TMOpTalbl U TpaHCHATEe/JISIPHbIN
BCIOMoraTesibHbl  mopTasa. [lopTan HaZKoJIeHHUKA
BBINOJIHSAIM ~ NPOJOJBHO MO  LEHTPY  CYyXOXKHJUS
Ha/lKOJIeHHHUKa. 3aTeM npoBoauand ucciaenosanue KC,
Npd NOMOLM Ilyna OCMaTpuBaJd U MNaJbIUPOBAIU

14

CIUIMBAaHUSA MEHUCKA - OCBEeXa/lU Kpasd ero C IMOMOILbI0
MEHHUCKOBOTO pallluJis WM LieldBepa. 3aTeM OLleHUBaJIU
COCTOSIHWE MEHUCKA — Pa3phIB B «KKPACHON» UJIU «PO30BOM»
30He, BePTHUKaJIbHBINA NMPOJOJBHBIA pa3pbiB He GoJiee 10
MM, OTCYTCTBHE BTOPUYHBIX JleTeHepaTUBHbIX H3MeHEeHUH
U apTposa 2 creneHu. [Ipy HEBO3MOXXHOCTH CIIMBAHUSA -
BBINOJIHAJIY pe3eKLHI0 MeHUCKa. Jlajiee, CHUHANIBHYIO UIJLY
IPOBOAW/IM H3HYTPU-KHAPYKU 4epe3 TOJIIy MeHHCKa
- Y HWXKHEro Kpas, yepes3 KalCyJbl CycTaBa U BBIBOAUJIN
yepe3 HeOOJIbIIONW paspe3 KoxKH. Yepe3 CIHUHAIBHYIO
WIJly BBOAWJIA HepaccacCblBAMOIIMICA IIOBHBIA MaTepuall.
3aKMMOM 3axBaTblBaJIi KOHel| LIOBHOrO MaTepuaja
M WU3BJIEKQJM €ero M3 MOJIOCTH CyCTaBa. YAep:KuUBas
3KMMOM  ILIOBHBIM  MaTepuaJs, CIOUHAJbHYIO UIVY
BBITATMBAJW OOGpPAaTHO B MOJIOCTh KOJEHHOTO CyCTaBa
W BBIBOJMWJIM K3 MEHUCKA. 3aTeM CIHHAJbHYI0 HIJy C
[IOBHBIM MaTepHaJioM MPOBOJUIN Ha 3 MM BbIIlIEe U 3 MM
B CTOPOHY OT IIepBOHA4a/IbHOrO IPOKOJIA, TaKXe 4epes
TOJIILy MEHHCKa - y BepxHero kKpas. [Ipu 3ToM 1OBHBIN
MaTepuasl pacnoJjiaraeTcsl KOCO-BepTHKaJIbHO IO/, YIJIOM
450 K oceBOM JIMHUU MEHUCKA AJi1 GOPMUPOBAHUS KOCO-
BepTHUKa/JbHOTO 1Ba. MIiy BBIBOAMIN Yepe3 HeGOJbIION
paspes KOXH. 3aKMMOM U3BJIeKaJ/Iy IIOBHbIA MaTepUasl U3
[I0JIOCTHU KOJIEHHOTO CYCTaBa U KOHLbI HUTeH 3aBA3bIBA/IU
3KCpaKaIlCy/IsIpHO N0/, apTPOCKOIINYeCKON BU3yaM3aluen
30HBI pa3pblBa MEHUCKA [10 IOJTHOTO CMbIKaHUs €ro Kpaes.
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Takum o6pazom dbopmupoBanu KOCO-

BepTI/IKaJIbHI)II\/‘I 1oB MeHuckKa. [locse yero HaKJi1abIBaJIN
AHAJIOTUYHBIM 06p330M JAOIIOJIHUTEJ/IbHbIE IIIBbl HA MEHHCK
B 3aBUCHMOCTH OT AJIMHBI pa3pbiBa. 3aTeM OCYLIeCTBJIAIHN
IOBHOTO

apTPOCKONUYECKUH KOHTPOJIb HATSKEHHUs

MaTepuasa B [T0JIOCTHU CycTaBa. PaccTosiHUA Mex Ay MBaMU
cocTaBasad 5 MM (B 3aBUCHMOCTM OT THUIa pa3pbliBa
MeHMcKa). PaccTosiHue Mexxay mBaMu (d) JODKHO ObITh

paBHo AauHe mBa (1) (pucyHok 4).

PucyHok 4 - PaccmosiHue medxcdy y3aamu (d) doaxcHo 6bimb pasHo dauHe wea (1) (cxema, sud ceepxy)

Takum o6pasom, 3KCTPaKAINCYASIPHO
pacroJsio)keHue  Y3J10B  MCKJIOYaeT  pasjpakaroliee
BO3JIEiCTBHE C TpaBMaTH3aledl CyCcTaBHOTO Xpsiya

Pe3y.fleaT]:I HCC/IeJ0BaHUA

Ananus HCXO0/Jia OIIEpAaTUBHOTIO JIeYEeHW A TIAallJUEHTOB

E7,19;

20,00

17,19

MBI EJIKH 6e,qpe1-u—[oi/'l KOCTU BO BpeMdA [ABUKEHHA, KaK
HaﬁJ'I}O,C[aeTCH IPpU pacCroJIOKEHUHU y3JI0B BHYTPHU IMOJIOCTHU
CyCTaBa

HcclelyeMbIX TPYIII IPe/ICTaBIeH Ha PUCYHOK 5.

PuCyHOK 5 - Hcxodwl onepamueHozo /1e4eHusd nayueHmoes ¢ nospewcdel-lu,qmu MEHUCKO8 KO/1IeHHO020 cycmasa

Kak mnpepcraBieHo Ha pucyHke 2 - obpauiaer
Ha ce6s1 BHHMMaHHMe O6oJiblllee KOJHUYECTBO MNaLMEeHTOB
C BBICOKMMM 6asiaMu 1o mkane Lysholm B ocHoBHOM
rpynne ucciaefoBaHusl. Tak, OT/IMUHble pe3y/JbTaTbl B
OCHOBHOHM Trpynne MNanueHToB Habjwzanucs B 17,2%
cnyyaeB (y 11 mauueHTOB), 4TO cooTBeTcTByeT 90 -
100 6an1aM, B TO BpeMsl Kak B KOHTPOJIBHOW - 4acToTa
OTJIMYHBIX pe3y/abTaToB 6bL1a B 10,0% ciayyaeB (y 7
GOJIbHBIX).

CpaBHUTEJIBHBIM aHa/M3 JI0JM NAalUeHTOB C
XOPOIIMMH  pe3y/lbTaTaMH IOKasaJl CTaTUCTHYECKU
3HauMMble pasJnW4usa. B OCHOBHOW rpymnne nalnyeHTOB
XOpolLIHe pe3yabTaTbl perucrpupoBaHbl y 43 (67,2%),
4yTo cooTBeTCTBYyeT 70-89 6Gasam. Xopolive HCXOAbI Y
NalMeHTOB OCHOBHOHW rpynmnbl (43 maunueHTOB, 67,2%)
OblIM BbIlle, B KOHTPOJIbHOW rpymme 6oJbHBIX (32
nanueHToB, 45,7%) x2=6,256, df=1, p=0.012, OP 1,470
95% /1 1,081 - 1,999.

Tak)xe HaMH ObLJIO BBISIBJIEHO, YTO B OCHOBHOM
rpyiuime yﬂOBJ’IeTBOpHTeJ’[beIﬁ pe3ysibTaT BCTpedaeTcd

ropasjio pexe B CpaBHEHUU C  KOHTPOJIbHOH
rpynnoi. EciM cpeju mnanMeHTOB OCHOBHOW TIpyIIbI
YZOBJIETBOPUTEJIbHbIE pe3yJbTaThl ObLIM JHLb y 8
(12,5%) nauueHTOB, BKOHTPOJIbHOU IPyIIe OHU 6bLIN Y 25
(35,7%). Takum o6pa3oM, yOBJIETBOPUTEbHbIE HCXOZbI
JIe4eHUs] NAllMeHTOB KOHTPOJIbHOW I'PYMNIIbI NPEBBICUIN
ocHOBHYI0 B 2,6 pa3a (p <0,001). x2=9,706, df=1 p=0.002,
OP pasBUTHSA YAOBJETBOPUTE/bHBIX PE3YJbTATOB JJIs
MalueHTOB KOHTPOJIbHOU rpynmnbl coctasisa 1,361 95%
AW 1,117 - 1,659.

CpaBHHUTE/IbHBIA aHAIN3 HEYJ0BJETBOPUTEIbHbBIX
WCXOJIOB JIeYeHHsI JJOCTOBEPHO He PA3/IMYyasIcs, TaK Kak
€ro 4acTora Obl1a HeGOJIbIIOW, OJHAKO B OCHOBHOM
rpynmne TakKod pe3yabTaT 6bL1 mpu3HaH y 2 (3,1%)
nanyeHToB (39 6a/1y0B) U3-32 HACTYIMBLIETO TIOBTOPHOTO
paspblBa MeHHCKAa 4epe3 5 HeJeslb, [0 NPUYHHE
HEeCOGJII0ZleHHsI OPTOINeJUYecKoro pexuma (HanueHTI
Ha ONepHPOBAHHYIO HOTY HACTYMa/X Yepes 3-4 JHS U paHo
NPUCTYIAJU K TPyAy 4epe3 5 Helesb). B KOHTpoJsbHOM
rpylIe HEYAOBJIETBOPUTEJNbHBIH HCX0[ Habiojajcs y

15
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6 (8,57%) manueHTOB, Kosn4yecTBO 6asnoB 50 u mMeHee. [ 78,4 - 84,9 (SD=13,7). B nocieaymoiieM HaMU Takxe
Y 4 (57%) nanueHTOB OH ObLI CBfI3aH C pa3BUTHEM Obll NpOBeJleH CpPaBHUTE/JbHBbIH aHalu3 HaOGPaHHOTO
KOHTPAKTypbl B MO3JHEM IOCJIE0NEPALMOHHOM NepuoJie  6ajia mo wmkajae Lysholm cpeau oThenbHBIX NOArpynI
1 cuHoBUTA B 2 (2,8%) ciydasx p=0.184. NalyMeHTOB OCHOBHON M KOHTPOJBHON rpynnax. Takum
06pa3oM 6bLIO BBISBJIEHO, YTO MY>KYHMHBI OCHOBHOH

Hapsifly c aTMM Mbl IpPOBEJM CPaBHUTEJbHbIN
Ipynnbl MUMeJU JOCTOBEPHO BBICOKMHM 6a/l Mo IIKaje

aHa/u3 1o cpefHeMy Gasny mo mkasne Lysholm, koTopbiit
MOKa3a/l, 4TO CPefHHi 6aJ1 B OCHOBHOH rpymme 6blL1 Lysholm B cpaBHeHMH ¢ My>KYMHAMH KOHTPOJIbHOM IPy MBI,

foctoBepHo Bbime U=1609, Z=-2,813, p=0,005 u 6bL1 U=919,500, Z=-2,527, p=0,012. B To BpeMs Kak HabpaHHbIN
paBeH 87,48 ¢ 95% /IM 85,1 - 89,7 (SD=9,2), B T0 BpeMs KaK 6a/1 mo mkase Lysholm cpeaun »KeHIUH [OCTOBEPHBIX
B KOHTPOJIbHOI IpyIITie oH 6bl1 paBeH 81,73 6annam c 959  Pasiuuui He umen, p=0,146 (pucyHok 6).

w0

T miymsernt
T merugus
2000 ¢ i
g S
E ) 85,125 o
o e
£
] 81,875)]
»
000 -
TEO0 ¢ —
Qcroaran epynna KowmponesHas epynna

PucyHok 6 - Hcxodbl onepamugHo20 sieveHusl nayueHmos no opmoneduyeckoll wkaze Lysholm cpedu myscuH u sceHwuH

CpaBHUTENbHBIM  aHaqu3d 1mo  Bo3pacTHbIM  p=0,039. [locToBepHble pa3inyuMsi GbLIM U B HaGpPaHHOM
HNOATpyNIaM TaKXe IOKasaJ CTaTUCTUYECKH 3HaYMMble 6Gasie 1o mkaje Lysholm cpeau siun B Bodpacre ot 20 o 30
pas3nnyus. JIMua OCHOBHOM IpyIIbl MOJIOJOrO BO3PAacTa JIET, U OH ObLI BbIlLIe CPe/iu MAlMEHTOB OCHOBHOM I'PYIIIIbI
o 20 jseT uMenu 6Gosiee BBICOKMH Gasn mo cpaBHeHuwo U=365,500, Z=-2,759 p=0,006 (pucyHok 7).

C TAaKOBBIMU KOHTpoJibHOM rpymnmnel, U=10,500 Z=-2,062

NAYUCHME! @ GO3RICME
1 80 20 nem

NayUeHMe @ ge3pacme
e } T om 30 do 20 nem
RALUSHME! 8 SCIpICME
88,7 8@ s 1 emapiwe 30 nem
2 |
E 80,00 81,706
3 79,161
g 75,00 4
2 Ton0
60,00
5000
OcHoeHan gpynna KoxmponeHaa apynna

PucyHok 7 - Hcxodbl onepamugHo2o JeveHust nayueHmog no opmoneduyeckol wikase Lysholm cpedu eo3pacmuuix nodepynn
HWcxonpl oNepaTUBHOIO JieueHHs] MAlMEHTOB elle  pa3 0600ILeHbl B TAOIHIE 4.

Ta6auya 4 - Hcxodbsl eveHus: nayueHmos uccaedyemsix 2pynn

OcHOBHAs rpymma Konrponsuas rpymma
IlToB MeHMCKOB 10T - Pesekiusa menucka
XapakTepUCTUKH TAITHEHTA aPTPOCKOIINYECKUM ¢ IIpUMeHeHueM P
koHTposIeM (n=64) APTPOCKOIIMIECKON TeXHUKH
(n=70)
U=1413,500
Bpems onepanuu (Mun) meguana (IQR) 56,5 (40,25 62) 36,5 (30-54,25) 7=-3,685, p<0,0001
[IponromxuTeIbHOCT IPEOHIBAHUS B . 3 U=1588,000
Gompaute (mEM) Mennana (IQR) 7(68) 8(7-10 7=---2,988, p=0,003
MEJIMAHA orerixn Lysholm (IQR) 89 (85-93) 85 (77,5-91) U:wgszozg’m&
TloceonreparmonHsbie ocoskHeHU (n) 2 (3,1%) 6 (8,6%) p=0,287
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0O6cyxaeHue

HecmoTpss Ha  OTCyTCTBHE  CTaTUCTHYECKH
3HAYUMBIX DPa3/IMUMH, A0J NALMEHTOB C OTIMYHBIMU
pe3ysbTaTaMM B OCHOBHOM rpynne 6bl1a BBIIIE, YeM B
KOHTPOJIbHOU rpynne 60/bHBIX B 1,7 pa3sa, p=0.223.

Beicokuii pesysbraT y NayMeHTOB OCHOBHOM
IpyIIbl Obl1  0OYCJIOBJIEH Ha/le>KHbIM HOBBIM
apTPOCKONMYECKUM MIBOM. Mcnosib3oBaHME JIaHHOTO
crnioco6a cmrBaHus MeHHcKoB KC mosBosnsio n36exaThb
KOHTPAKTyp, CHUHOBUTOB W  ofecnedywsio  paHee
BOCCTAHOBJIEHHE aMILUIUTY/bl IB)KEHHS OlIepHPOBAHHOTO
CyCTaBa M TPYAOCIHOCOOHOCTH GOJILHOTO 4Yepe3 6 HeJesb
[0CJIe APTPOCKONUH. YMeHblIeHNe KOJINYeCTBa OTIMYHbIX
Y XOPOUINX HCXO/J0B JIeYeHHs y Mal[MeHTOB KOHTPOJbHON
rpynnsl ObLJIO CBSI3AHO C 3amo3/jaJol peabuadTanuen
NaLMeHTOB, Pa3BUTHEM KOHTPaKTyp U cMHOBUTOB B KC.

YnoBJeTBOPUTE/IbHbIE HCXO/bI JIe4eHUsI
HallMeHTOB KOHTPOJIbHOW T'PYMIIbI IPEBBICUJIN OCHOBHYIO
B 2,6 pa3a (p <0,001). x2=9,706, df=1 p=0.002, OP
pa3BUTHs  y/JOBJIETBOPUTEJbHBIX  PE3Y/IbTaTOB IS
NaLKMEHTOB KOHTPOJIbHOM rpyimnbl coctaBisia 1,361 95%
AN 1,117 - 1,659.

Hamu BbIfIBJIEHO, YTO MYXXYMHBl OCHOBHOM
rpynnbl UMeJu JOCTOBEPHO BBICOKMH 6Gaj 1o MIKaae
Lysholm B cpaBHEHUHM C MYXYHHAaMU KOHTPOJIbHOU
rpynnsl, U=919,500, Z=-2,527, p=0,012. B To BpeMs Kak
HabpaHHbIA 6ann no wkane Lysholm cpeau »keHuuH
JIOCTOBEPHBIX pa3inyuil He uMel, p=0,146.

B OCHOBHOH rpymnme Hey/0BJIeTBOPUTENbHBIN

pe3yJbTar OTMeYyeH y 3,1% nalnyeHTOoB, B
BeiBOABI
PesynbTaThl HUCCJIelOBaTeIbCKON paboThl
MO/ATBEPXK/AAIOT  APTPOCKONMUYECKOE  BOCCTAaHOBJIEHHE
paprIBOB MEHHUCKa C XOpOI_I_II/IMI/l ﬂOJII‘OCpO‘-IHbIMI/I

pe3y/ibTaTaMu W HHU3KUM PUCKOM OCJH0XKHeHUH. Tak,
HOBBIM CIIOCO6 apTPOCKOMUYECKOTO CIIMBAaHUS MEHHCKa
(matent PK Ne35413 or 10.12.2021 r.) oGecmeyuBaeT
NpoPUIAKTUKY Ppa3BUTHA KOHTPAKTYp, TOHApPTPO30B
B IIOCJEONEepalliOHHOM IepHojie Yy MalHeHTOB C
noBpexeHusiMM MeHuckoB KC v mo3BoJisieT NpOBOAUTH
paHHee OYHKLIHMOHAJbHOE JIeYeHHE II0 CPaBHEHUIO C
TPaJIMIUOHHON apTPOCKONMMUYECKOM MEHHUCKO3IKTOMHUEMN.
Knmnnyeckoe npUMeHeHne HOBOTO croco6a
aApTPOCKONMYECKOTO CIIMBAaHHUS MEHHCKA y INallMeHTOB
OCHOBHOH TpyIIbl TO3BOJHWJIO YBEJUYHUTH YaCTOTY
OTJIMYHBIX pe3ynbTaToB Ha 7,3% (p=0.012), xopomux
pe3ynbpraToB JiedeHuss Ha 19,7% (p <0,001) mo wmkase
Lysholm B cpaBHEHNH C KOHTPOJIBHOH I'PYIIION.

Hcxonbl  JieyeHUs]  MAllMEHTOB  HCC/IEyeMbIX
IpYII, NOpPOAaHAJU3UPOBAHHBIE C MOMOIIbI0 KpPUTEpPHUEB

JlutepaTtypa

KOHTPOJIbHOU rpynme -y 8,57%. Takum o6pasom,
Hey/ZIOBJIETBOPHUTE/bHbIE HCXOABl JIeYeHHs IalleHTOB
KOHTPOJIBHOHW TPYIIbI NPEBBICUIN OCHOBHYIO B 2,7 pasa
(p <0,001).

B HOBOM crnoco6e apTpOCKONMUYECKOTrO CIIMBAaHHS
MeHucka (mareHT PK Ne35413 ot 10.12.2021 r)
WCMOJIb3YeTCsl TEeXHUKA «U3HYTPHU-KHAPYXKY» U B Xoje
omepanMd MEHHCK INPOLIMBAETCS M3 CyCTaBa, IIOBHBIN
MaTepuas 3aBsI3bIBaJiCsi BHe cycTaBa. llpenMyliecTBa
BHECYCTaBHOI'0 PaCIOJIOXKEHHE Y3JI0B LIOBHOTO MaTepHasia
OTMeuYeHbl BO MHOTHX PaboTax UCCieloBaTeseH.

Tak, Henning C.E. et al, (1991), ucnosib3oBaBiiune
METO/JMKY CIIMBAaHHsS MEHUCKOB IO TEXHUKE «HU3HYTpH-
KHapy»Ky» Noay4u B 84% caydasx yJOBJETBOPUTE/bHbIE
pe3ynbTaThl, B 16% - HeyaoBjeTBopUTesbHble [16]. Tlo
faHHbIM Turman KA et al, (2009), meToguKa ClIMBaHUE
«U3HYTPHU-HAPYXKY», 103BOJIMIA A,06UThCs 0 80% ciyvyaeB
YZ,0BJIETBOPUTEJIbHBIX PE3Y/IbTAaTOB NPU U30JHMPOBAHHOM
CIIMBAaHUM MEHUCKOB U J0 90% mnpu coyeTaHUU
pexoHcTpykuuu I[IKC [17]. Nepple JJ. et al, (2012),
oTMeYasu 0 26,9% HeyAauHble pe3y/abTaThbl CLIMBAHUSA
no faHHOU MeTozuke [18]. [lo [gaHHBIM APYyrux aBTOPOB
y 88% mnauueHTOB MOJIyYyeHbl YOBJEeTBOPUTE/IbHbIE
pe3yJbTaThl, a B OCTJbHBIX CJy4YasX BbIIOJHEHBI
YacTU4Hasl pe3eKuusi MeHUCKoB [19, 20].

N0Ka3aTeJbHOH MeJUIMHbI, CBHUJIETEJbCTBYIOT 00
30 }EeKTUBHOCTH HOBOTO CHoco6a apTPOCKOMHUYECKOIro
cimBaHus MeHucka (mateHT PK Ne35413 or 10.12.2021
I‘.), CHUXAmIee 4aCTOTy HEeYyAJOBJIETBOPUTEJIbHBIX UCXOJ0B
B OT/IEJIECHHOM IepHO/ie OllepaTUBHOrO JieyeHUs Ha 5,5%
(p=0.184) o cpaBHEHHIO C KOHTPOJIbHOH TPYIIION.

Bxsiag, aBTOpOB: ABTOpPBHI NPUHUMMAJIA aKTHBHOE
ydyacThe MpH HaNMCaHUM JaHHOM CTaTbM U BHECIH
OJIMHAKOBBIHM BKJIa/I.

Konduukr HHTEpecoB. ABTOpBI
JleKJIapUPYIOT OTCYTCTBHE KOHPJIMKTA UHTEPECOB.

CTaTbH

duHaHCUpOBaHHE. Pa6oTa ABJIETCSA
WHULMATHBHOM M He UMeeT HHUKAKoOH (GUHAHCOBOH
MO/ JEPXKKH CO CTOPOHBI TPETHUX JIULL.
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Tyiinaeme
3epmmeydiy Maxcamol: mise 6ybIHbIHBIH MEHUCKACLIHLIH Jcapakammapbsl 6ap Haykacmapodbl MEHUCKIHI apmpocKonusablk mizicneH
miay adicmemeciH K0/10aHbIN XUpypausiavlk emoeyoiy K0A0aHbIAFAH HamudiceaepiH 3epmmey.

ddicmepi. 3epmmeyee 2017-2021 scvindap apaaviFrsiHda Aamamul KaaacelHbly NO7 Ka/nanblK KAUHUKAAGIK AYPYXAHACLIHOA
emdesizeH, mi3e 6YbIHbIHbIY MEHUCKIHIH CO3blLIMaabl Jcapakamoel 6ap 134 Haykacmouly Xupypeusavlk emiHiy Homuoicesnepi 6GepinzeH.
Bakbliay mobblH MEHUCK pe3eKyusicbl apmpockonusaslk adic apkblabl scacanran 70 (52,3%) naykac kypdvel. Hezizzi monka mise 6yblHbIHbIH
MEHUCKICIHIH Jcapblaybl 6ap 64 (47,7%) Haykac Kipdi. Bya HaykacmaprFa 6i3 asipaezeH adic (KP namenmi 10.12.2021 sc. No35413) 6otiviHua
apmpockonusiavlk 6aKbLAAyMeH MeHUCK mizici sjcacandvl.

Hamuboiceci. Hezizei monmarsl HayKacmapdbly MEHUCKICIH apmpoCKONUSIAbIK HCOAMEH Mi2ydiH daHa a0iciH KAUHUKANbIK KOAJAHY
Lysholm wkanacbel 6olibiHwa eme jcakcvl Homudiceaep dcuiniein 6akbliay mobsimeH caavicmbvipranoa 7,3%-ra (p=0,012), scakcel emdey
Homuoicenepin 19,7%-ra (p<0,001) apmmuipyra MymKiHOiK 6epoi. Apmpockonusiablk MeHuckmi mizyoiy xcaya adiciniy muimodiniein dasnendi
MeduyuHa kpumeputiiepi apKblabl maaday Homudicecinde 6i3 Hezizel mon HaykacmapblHOarbl eMHIK HomudiceaepiHiy omadaH ketiiHel y3ak
Mep3imOi keseHiHOe2l KAHaFrammaHapAbLIKCbI3 HomudiceaepdiH ke3decy scuiniein 5,5%-ra (p=0,184) memendememindieiH aHblkMaodblK.
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KopbimbiHobl. MeHuckmi apmpockonusiavlk migydiy xcaHa adici mize 6YbIHbIHbIH MeHUCKICIHIH dcapakambl 6ap Haykacmapoa
omadaH KeliiHel kezeH0e KOHMPaKmypaaapowsly, 20Hapmpo30dbly 0amybiHblH a/A0blH aaAydbl Kammamacsl3 emedi, coHdali-ak, dacmypai
apmpockKonusifblk MeHUCKIKIMOMUSIMEH CA/AbICMbIpFAHOa epme (PYHKYUOHAAObl emiey xHcypzidyee MyMKIiHOIK Gepedi.

TytiiH ce3dep: mize GybIHbI, MEHUCK, MEHUCK J4ApaKambl, 0CMeoapmpos, apmpocKonusl, MEHUCK mizici, MEHUCK pe3eKYUsCbL.
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Abstract

The aim: to study the results of surgical treatment of patients with injuries of the meniscus of the knee joint, in whom arthroscopic
suturing of the meniscus was used according to the developed technique.

Methods. In this paper, we studied the results of surgical treatment of 134 patients with chronic injuries of the meniscus of the knee
joint, who were treated at the City Clinical Hospital No. 7 in Almaty for the period from 2017 to 2021. 70 (52.3%) patients made up the control
group, who underwent meniscus resection using arthroscopic technique. The main group included 64 (47.7%) patients with ruptures of the
meniscus of the knee joint. He performed a meniscus suture under arthroscopic control according to the method developed by us (RK patent
No. 35413 dated 12/10/2021).

Results. Clinical application of a new method of arthroscopic meniscus suturing in patients of the main group allowed to increase the
frequency of excellent results by 7.3% (p=0.012), good treatment results by 19.7% (p<0.001) according to the Lysholm scale compared with
the control group. The treatment outcomes of patients in the study groups, analyzed using the criteria of evidence-based medicine, indicate
the effectiveness of a new method of arthroscopic meniscus suturing, which reduces the frequency of unsatisfactory outcomes in the long-term
period of surgical treatment by 5.5% (p=0.184) compared with the control group.

Conclusions.The results of the research work support the arthroscopic repair of meniscal tears with good long-term results and
a low risk of complications. Thus, a new method of arthroscopic suturing of the meniscus provides prevention of the development of
contractures, gonarthrosis in the postoperative period in patients with injuries of the meniscus of the knee joint and allows for early functional
treatment compared to traditional arthroscopic meniscectomy.

Keywords: knee joint, menisci, meniscus injury, osteoarthritis, arthroscopy, meniscus suture, meniscus resection.
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Abstract

The purpose of the study: to study the frequency of road accidents on highways of national significance for 2021, based on the
mortality rates and the number of victims in the regions of Kazakhstan.

Methods. The paper analyzes the indicators of the frequency of accidents, their mortality rate and the number of victims, based on
the population density. The work of the country's highway medical and rescue centers has been also evaluated, namely the number of departures
and the number of hospitalizations.

Results. The number of road accidents in relation to the population density during the study period prevails in the city of Almaty
and Almaty region - 33%, Zhambyl region — 11%, in the city of Nur-Sultan and Akmola region - 11%, in the city of Shymkent and Turkestan
region - 7%. The proportion of accidents in the context of the regions of Kazakhstan left: the southern region - 54%, the northern region -
22%, the western region - 12%, the eastern region - 6%, central Kazakhstan - 5%. Greater number of victims per 1 exit of highway medical
and rescue points can be noted in the city of Almaty and Almaty region (1211), the city of Shymkent and Turkestan regions (408), as well as in
Zhambyl (412) and Karaganda (403) regions. The highest mortality rates as a result of road accidents are observed in the southern region
of Kazakhstan: the city of Almaty and Almaty region (31.98 per 100 thousand population), in Shymkent and Turkestan region (16.46 per 100
thousand population) and in Zhambyl region (10.67 per 100 thousand population). The lowest indicator in the North Kazakhstan region is
2.03 per 100 thousand population.

Conclusions. There is a correlation between the cases of road accidents, the number of injured and dead as a result of road accidents
and the population density, since the largest proportion of road accidents occur in the densely populated regions of Kazakhstan. There is a
decrease in the number of road accidents in 2021 by 16% compared to previous years, which was reflected in a decrease in the number of
visits by teams of HMRP by 12%, medical care provided by 27% and the number of hospitalized by 8%.

Keywords: road accidents, mortality, population density, highway medical rescue point.
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Introduction

According to international transport statistics, road
transport is considered to be one of the most accident-
prone and traumatic in the world. Road traffic injuries
(road accidents) rank first in the world in terms of the
number of fatalities and second in terms of the number of
injured. The total mortality in road accidents is 12 times
higher than in other types of injuries, disability is 6 times
higher. Such victims need hospitalization 7 times more
often, and hospital mortality is 4.5 times higher than the
mortality of victims from other causes [1-3].

More than half of all deaths as a result of road
accidents among young people aged 15 to 44 and 73% of
all deaths as a result of road accidents are men. The number
of fatal and disabled accidents is growing every day and
is considered as a real problem for health care and all
interested bodies that prevent them [4,5].

Currently, the organization of road safety, reduction
of mortality and disability of victims of road accidents is an
important social problem, as well as a medical problem in
the field of public health in many countries of the world [6-
8]. Reasonable provision and planning of the organization
of medical care for victims on road routes during the
pre-hospital, transportation and hospital stages, that is,
at all stages of emergency medical care is one of the first
and necessary factors that can significantly reduce and
minimize the consequences of injuries and the overall
outcome [9,10].

According to the data of the authorized body for
legal statistics and special records, there is an increase
in the number of accidents on highways of republican
significance in Kazakhstan. So, in 2019, there is an increase
in the number of deaths from 3.4% to 6.1%, compared with
2018 [8].

Materials and methods

In this study information and analytical (collection
and analysis of reporting materials for 2021 on the
number of road accidents in the context of the regions of
Kazakhstan, taking into account the sample of the number
of victims) and statistical (processing the number of road
accidents, taking into account injuries and the number of
deaths on highways of republican significance) methods
were used. The sources of the study included:

- the data from the Disaster Medicine Service for
2021;

-reporting and statistical materials of the Committee
on Legal Statistics and Special Accounts of the Prosecutor
General's Office of the Republic of Kazakhstan on the
number of registered accidents and the number of deaths
on highways of republican significance for 2021;

- reporting and statistical materials of the
Committee of administrative police of the Ministry of
Internal Affairs of the Republic of Kazakhstan for 2021 on
the number of car accidents on highways of republican
significance;

- the information materials of the Committee of
Highways of the Ministry of Industry and Infrastructural

Results

In 2021 a total of 13.903 road accidents were
registered, the number of deaths as a result of an accident
equaled to 2.070 people, and the number of injured as a
result of an accident equaled to 16431 people. In absolute
numbers, statistics of the studied year for the causes of
an accident are as follows: driving a vehicle in a state of

According to the Republican Bureau of Forensic
Medical Examination, there is also an increase in injuries
that entail a fatal outcome, the latter is due to the high risk
of injury to vehicles. More than half of the deaths (52%) in
road accidents occur directly at the scene of the accident,
about 39% - in hospitals, in clinics, 6% - in the emergency
departments of hospitals and 3% - during the transportation
of victims [11].

There are also barriers in the comparison and
reliability of existing cases of non-fatal outcomes, since
there is no single standard and approach in accounting for
statistical data by authorized bodies in the law enforcement
and healthcare fields. There is also a significant difference
in the organization of emergency medical care in case of
an accident in large cities and on republican highways in
the medical and tactical situation and in the organizational
approaches resulting from it.

At the same time, there are unresolved problems
in providing medical care to victims during the “golden
hour” after an accident. Introduction of a unified system
for organizing medical care at highway medical and rescue
points stationed on highways of international and national
significance will allow timely and on schedule provision of
emergency medical care to victims of road accidents, and
reduce the number of fatal cases.

The purpose of the study: to analyze the frequency
of road accidents on highways of national significance in
2021, taking into account mortality rates and the number
of victims throughout the regions of Kazakhstan.

Development of the Republic of Kazakhstan on highways of
republican significance, their length, infrastructure.

We have studied the ratio of population density
and the number of accidents in the regions on highways
of international and national significance. The paper also
analyzes the work of the country's highway medical and
rescue points (HMRPs), namely the number of departures
and the number of hospitalizations. We have conducted a
comparative analysis of the ratio of the number of accidents
and departures of HMRP brigades, the number of victims
per 1 departure of HMRP.

Statistical studies have included calculations of
extensive, intensive and aligned indicators, which are
calculated according to a generally accepted methodology.
The death rates from road accidents are calculated per 100
thousand of the corresponding population.

The received materials have been processed using a
computer (Microsoft Office 2007 software package: Excel,
Word, Access; BIOSTAT; SPSS 26; STATA 16E).

alcoholic, narcotic and (or) toxic intoxication - 323; the
reason for on-coming driving or over-taking - 584; non-
compliance with the requirements prescribed by road signs
or roadway markings - 635; speeding - 3250; other reasons
-9111.
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The number of road accidents in relation to the
population density during the study period prevails in the
city of Almaty and Almaty region - 33%, Zhambyl region -
11%, in the city of Nur-Sultan and Akmola region - 11%,

largest share of accidents in the context of the regions of
Kazakhstan can be observed in: the southern region -54%,
the northern region - 22%, the western region - 12%, the
eastern region - 6%, central Kazakhstan - 5% (Table 1).

in the city of Shymkent and Turkestan region - 7%. The

Table 1 - The ratio of population density and the number of accidents in the regions on highways of international and national

significance
Bestion Population Territory, Density of Number of road
g size square km population accidents in 2021
Nur-Sultan,
Akmola region 1919683 146219 13,13 272 (11%)
Aktobe region 895967 300629 2,98 130 (5%)
Almaty,
Almaty region 4028247 223911 17,99 839 (33%)
Atyrau region 659074 118631 5,56 61 (2%)
West-Kazakhstan
region 661960 151339 4,37 68 (3%)
Zhambyl region 1140556 144264 7,91 285 (11%)
Karaganda region 1375680 427982 3,21 122 (5%)
Kostanay region 863566 196001 4,41 81 (3%)
Kyzylorda region 816700 226019 3,61 68 (3%)
Mangystau region 722977 165642 4,36 61 (2%)
Shymkent,
Turkestan region 3153682 117249 26,90 179 (7%)
Pavloar region 750488 124725 6,02 114 (5%)
North-Kazakhstan
region 542654 97993 5,54 79 (3%)
East Kazakhstan region 1362656 283226 4,81 149 (6%)

Thus, there is a relationship between road accidents
and population density, since the largest proportion of
accidents tend to occur in densely populated regions of the
country.

We have analyzed the work of HMRPs, namely the
number of visits and the number of hospitalizations.

In 2021 1,371 departures were made by HMRP
teams for 2.508 road accidents on highways of international
and national significance, which is 45% of the total number
of road accidents.

TMSP on average react to about 50% of accidents
occurring on highways of international and national
significance, which is correlated to their number, the area
of responsibility and the compliance with the principle of
the “golden hour”.

We have considered data on the number of victims
in an accident, and the number of hospitalizations through
HMRP, based on its response time to an incident to
determine its effectiveness (Table 2).

Table 2 - Indicators of the number of victims per 1 departure of HMRP in 2021

. Number of Number of victims in e

Region Number of HMRPs departures in 2021 per 1 d;gg{ture in
Nur-Sultan, Akmola region 3 91 326 3,6
Aktobe region 3 55 190 3,5
Almaty, Almaty region 6 277 1211 4,3
Atyrau region 1 12 40 3,3
West-Kazakhstan region 1 58 114 2,0
Zhambyl region 3 120 412 3,4
Karaganda region 7 192 403 2,0
Kostanay region 1 31 213 6,9
Kyzylorda region 3 80 96 1,2
Mangystau region 2 56 113 2,0
%rigzgliegzion 3 237 408 L7
Pavlodar region 2 97 222 2,2
North-Kazakhstan region 1 12 83 6,9
East Kazakhstan region 4 53 272 5,1
Average 98 293 3,4
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The largest number of victims is noted in the city of
Almaty and Almaty region (1211), the city of Shymkent and
Turkestan region (408), as well as in Zhambyl (412) and
Karaganda (403) regions.

for 2021 equals to 0.37, which indicates that the population
density should be taken into account when organizing the
work of HMRP.

Taking into account the capacity of a reanimobile,

At the same time, the correlation coefficients
between the number of injured and the population density

we have considered the indicators of hospitalization by
means of HMRP (Table 3).

Table 3 - Indicators of the number of hospitalized persons per 1 departure of HMRP in 2021

e Nﬁﬁli’{eprs()f Numbef r?g ggrfartures Numberi I?fz}t(l)ozslpitalized ho dsp igﬁg&%ﬁ: e il
eparture in 2021

Akinola region 3 o1 76 08
Aktobe region 3 55 43 0,8
Al mAa}tmy?iayéi o 6 277 217 0,8
Atyrau region 1 12 16 1,3
West-Kazakhstan region 1 58 114 2,0
Zhambyl region 3 120 92 0,8
Karaganda region 7 192 219 1,1
Kostanay region 1 31 19 0,6
Kyzylorda region 3 80 51 0,6
Mangystau region 2 56 19 0,3
Turkestan region 3 237 226 10
Pavloar region 2 97 52 0,5
North-Kazakhstan region 1 12 7 0,6
East Kazakhstan region 4 53 33 0,6
Average 98 85 0,8

Thus, the number of victims in need of The results of the assessment of the provision of

hospitalization per 1 departure of HMRP is about emergency medical care at HMRP have revealed that the

1 person, which indicates a sufficient capacity of the
reanimobile used.

number of deaths in 2021 depends on the density of the
population living near the republican highways (Table 4).

Table 4 - Mortality rates per 100 thousand people in road accidents, based on the population of the region in 2021

Number of
Region Length of the roadway Nlﬁnﬁ/})ﬁ;()f Numbeé'igtf aI;Ill(}gRP per H%ORE&); T Mortality rates
population
Aﬁi‘;{)i“l}ggon 970 3 3233 2,5 7,31
Aktobe region 1240 3 413,3 3,0 7,91
Al nﬁalfylizyéion 1920 6 320,0 3,5 31,98
Atyrau region 500 1 500,0 6,6 3,19
West-Kazakhstan region 330 1 330,0 6,6 4,98
Zhambyl region 822 3 274,0 3,8 10,67
Karaganda region 2100 7 300,0 2,0 9,89
Kostanay region 450 1 450,0 8,6 3,01
Kyzylorda region 1160 3 386,7 2,7 4,91
Mangystau region 947 2 473,5 3,6 3,76
T 410 3 136,7 6,8 16,46
Pavloar region 550 2 275,0 3,8 4,66
North-Kazakhstan 189 1 189.0 5.4 2,03
region
East Kazakhstan region 1490 4 372,56 3,4 5,99
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The highest mortality rates as a result of road
accidents are observed in the southern region of
Kazakhstan: the city of Almaty and Almaty region (31.98
per 100 thousand population), in Shymkent and Turkestan
region (16.46 per 100 thousand population) and in Zhambyl

Discussion

We have compared the obtained data with the
results of our previous studies and have revealed a decrease
in the number of road accidents in 2021 by 16% compared
to 2019-2020, which is probably due to the outbreak of the
COVID-19 pandemic and quarantine restrictions imposed,
which was reflected in a decrease in the number of visits by
HMRP teams by 12%, medical care provided by 27% and the
number of hospitalized by 8% [12]. However, in the context
of regions, the southern region prevails as the largest case
of road accidents, taking into account the large number of
deployed HMRPs.

According to Quistberg D. [13], population density
is one of the main variables in predictive models for the
prevention of accidents.

In dynamics it is noticeable that the prevailing
reasons for three years (2019-2021), also contain other
reasons in the same ratio (weather conditions, road
condition, technical condition of vehicles, driver's health,
etc.) - 63%, speeding - 27%, non-compliance with traffic
signs and maneuvering while driving -5%, on-coming
driving or over-taking - 3%, driving in states of intoxication
- 2%.

We have considered the factors that make up the
frequent causes of accidents on highways. The national
operator, JSC “NC “KazAvtoZhol” - is responsible for the
condition of highways, and at the time of publication
we have not established reports and other documents
reflecting quantitative data on the quality of the roadway
on the highways of Kazakhstan, indicating the quality
coefficients for each road section. At the same time,
according to Tokkulov B. [14], the state of highways of
republican significance for 2016 is considered as good
(32%), satisfactory (45%), and unsatisfactory (23%).

It is also established that in Kazakhstan there are no
official statistical data on the density of automobile traffic
both in settlements and on highways, in the context of
seasonality and time of day.

According to Chen Yu (2016) and T. Tsuboi [15,16],
the correlation coefficient between the traffic density and

Conclusions

There is a correlation between the cases of road
accidents, the number of injured and dead as a result
of road accidents and the population density, since the
largest proportion of road accidents occur in the densely
populated regions of Kazakhstan.

There is a decrease in the number of road accidents
in 2021 by 16% compared to previous years, probably due to
the outbreak of the COVID-19 pandemic and the quarantine
restrictions imposed, which was reflected in a decrease in
the number of visits by HMRP teams by 12%, medical care
provided by 27% and the number of hospitalized by 8%.

The identified regional peculiarities of the
frequency of accidents and their consequences should
be taken into consideration when organizing the work of
emergency medical services on the highways of Kazakhstan.

Gratitude. The authors express their gratitude to
the representatives of the Committee on legal statistics and
special accounts of the Prosecutor General's Office of the
Republic of Kazakhstan, the Committee of administrative

region (10.67 per 100 thousand population). The lowest
indicator in the North-Kazakhstan region is 2.03 per 100
thousand population.

the number of accidents ranges from 0.68 to 0.78, which
indicates a direct relationship between these factors.
According to the state of the country's fleet, it has been
identified that as of January 1, 2021, there are 3.76 million
cars in Kazakhstan. According to a specialized analytical
study, the car fleet tends to grow by an average of 8.6% per
year, the average age of the car is 20 years, and it tends to
age by 1% per year [17].

According to McDonald H. (1984) [18], cars
manufactured before 1984 were 2.88 times more likely to
have an accident with injuries than cars built after 1994.
There was also a tendency of increased risk of an accident
with a rise in the age of the vehicle for each year after an
adjustment with potential distorting factors. According to
Martin-delos Reyes L. (2019) [19], there is a positive strong
connection between a trafficincident and involvement of the
car with an expired inspection certificate. Since in countries
with a high standard of living, there is a tendency to reduce
the number of accidents [20], the poor-quality condition
of roads and the deterioration of the country's fleet are
additional risks to a dangerous situation on the roads, and
should be taken into account when organizing the work of
emergency medical services on the highways.

Limitations. In our study, it has not been possible
to determine the number of deaths that occurred after
hospitalization, which could also be an indicator of the
effectiveness of HMRP.

There is also a lack of data on the density of
automobile traffic on the highways of the Republic of
Kazakhstan and on the distribution of cars by deterioration
in the context of regions.

Given the limited information, it can be assumed
that the approach of implementing the rules and regulations
available for effective planning of emergency services is
incomplete.
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2021 >xbLIFBI 6J1iM-XKITiM KepceTKilTepi MeH 3apjan LIeKKeHJep CaHbIH ecKepe OoTbIpbIN, KazaKcTaHHBIH,
pecny6uKa/bIK, MaHbI3bl Gap TPaccajapbIHAAFbI KOJI-KOJIiK OKUFaJIapbIHbIH, KUIJIIriHiH 6Hipik
epekiIe/iKTepiH 3epTTey
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Tyhinaeme

3epmmey makcamol. Kazakcmai eHipsaepi 60tibiHWwa 61iM-dcimim kepcemkiwimepi meH 3apdan wekkeHdep CaHblH eckepe omblpbin,
2021 s#culaFsl pecnyb6AuKaAbIK MAHbI3bI 6ap A8MOMOOUMb JHC0A0APLIHOAFLL HCON-KOAIK OKUFANAPbIHLIH JicuinieiH 3epdeney.

ddicmepi. XKymbicma sicoa-kenik oKUFanapblHblY dcuinieiniy kepcemkiwmepi, onapoan 604ambvlH 6AIM-HCIMIM JHaHe XAAbIKMbIH
MbIFbI30bIFbIH €CKepe omblpbin, 3apdan wekkeHdepodiy caHbl masadanoul. Coudali-ax, enimizdiH mpaccanvlk MeouyuHANbIK-KymMKapy
nYHKMmMmepiHiH %CYyMblCbl, aman alimkKaHoa, WbiFy caHbl MeH emoeyz2e Hamkbl3y cambl 6araaaHobL.

Hamuoicenepi. 3epmmein omblpraH Ke3eHOe Xa/blKMblH MbIFbI30bIFbIHA KAMbBICMbL HCOA-KOAIK OKUFAAAPbIHbIY CaHbl Animamol
Ka/aacvlHoa KHcaHe Aamambl 06abicbiHOa - 33%, XKambbin o6avicbinoa - 11%, Hyp-Cyaman KaaacwiHda dcaHe AKmoaa obavicbiHda - 11%,
Hlsimkenm KasaacwiHOa sicaHe TypkicmaH o6abicbiHOa - 7% 6aceim 6oaadsl. KasakcmaH eHipaepi 66aiHicCiHOe HC0A-KOAIK OKUFANAPbIHbIH
yaec caamarsl kaadsl: OHmycmik eyip — 54%, Conmycmik eyip — 22%, Bambic eHip — 12%, LlIbirbic eHip - 6%, Opmansik Kazakcmau-5%.
Tpaccanvlk MeduyuHaAbIK-KymKapy nyHKkmmepiHiy 1 wirysiHa 3apdan wiekkeHdepdiy ken caHbl AamMamsl Kaaacbl MeH AamMamsl 064bICbIHOA
(1211), UlbimkeHm Kaaacel sxcaHe TypkicmaH obavicmapeiHda (408), condati-ak amébwin (412) xcane KaparaHodwt (403) obavicmapbiHda
6atikanadvel. Kos-kenik OKUFANapbIHbIY CAA0APbIHAH 6OAAMbIH 64IM-HCIMIMHIH eH JcoFapbl kepcemkiwmepi KazakcmaHHbiH oHmycmik
eHipiHde 6atikanadsl: Aamamubl Kaaacsl MeH Aamambl 064bicbiHOA (100 mbiy mypreinra wakkanda 31,98), Llleimkenm Kaaacwsl meH TypkicmaH
06blcbIHOA (100 MblH mypFuiHFa wakkaHda 16,46) scaHe 2Kambbia 06abicbiHda (100 mbiH mypFuiHFa wakkaHda 10,67) 6040bl. CKO - daFsl eH
memeHzi kepcemkiut - 100 MblH mypFbiHFa wakkaHda 2,03 Kypadbwl.

Tystcwbipbimoama. Xoa-Kenik OKUFaaapblHbIH Hcardatinapsl HeaHe 04apdblH HomusiceciHde 3apdan wekkeHdep MeH Kasa mankaHdap
CaHbl MeH XAAbIKMbIH MbIFbI30bIFbl apacbiHoa mayeadiaik 6atikanadvl, elimkeHi KazakcmaHHbIH Xablk MblFb3 OPHANACKAH 6HipaepiHde
JHCON-KOIK OKUFACHI HaAFOAUIaPbIHbIH eH Ken yaec caamarsl keaedi. 2021 icblabl #0A-KOAIK OKUFAAAPbIHbIY CAHbIHbIH 6MKeH HblA0apMeH
canvicmbipranda 16% - ¥a memeHoeyi opbiH aadbl, 6y mpaccanvik MeQUYUHANbIK-KymKapy KblaMemi 6pu2adanapulHbly WbIFY CAHbIHbIH
12%-ra, KepceminzeH MeQUYUHAAbIK KOMEKMIH 27% - ¥a HcaHe emdeyze HamKbI3blAFAHOAp CaHbIHbIH 8%-Fa a3arblHa aKenol.

Tyiiin ce3dep: 3#01-KOAIK OKUFANAPbL, 64IM-XHCIMIM, XA1bIKMbIH MbIFbI30bIFbI, MPACCAAbIK MEOUYUHANbIK-KYMKApPY NyHKMI.

PernonaibHble oco6eHHOCTH 4acToThbl TII Ha Tpaccax pecmy6/MKaHCKoro 3HayeHus Kasaxcrana
C y4eTOM IIOKa3saTeJeil CMEpPTHOCTM U 4YHC/IAa NmocTpajaBluux 3a 2021 rop
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! [Ipogheccop kaghedpwbl 06wecmaeHHo20 300p08bs U nudemuonozuu, Meduyurckuii ynusepcumem Acmana, Hyp-Cyamat,
KasaxcmaH. E-mail: ism.aigul@mail.ru
2 Mazucmp meduyuHckux Hayk, MeduyuHckuil ynueepcumem Acmana, Hyp-CyamaH, Kazaxcmat.
E-mail: assemsissenova@gmail.com
3 [loyenm kagedpul 06ujecmeeHHo20 300p08bsi U 2uzueHsl, MeduyuHckuti ynugepcumem Acmana, Hyp-Cyaman, Kazaxcmat.

E-mail: galiyaorazova@gmail.com
Pesome

He./lb ucmedosanu.q; uszyyums vacmomy aOpOJICHO-mpGHCHOpmeIX npoucwecmeuﬁ HA a8MoOMO6UNbHBIX mpaccax
pecnyﬁﬂuxchm)za 3HaveHus 3a 2021 200 cyvemom nokazameelti CMepmHocmu u vucaa nocmpat)aewux no pe2uoHam Kaszaxcmana.

Memodel. B pabome npoaHaauzuposaHsl nokazameau vacmomol /[TII, cmepmHocmu om HUX U KOAUYECMB80 hoCcmpaodaswux ¢
yuemom naomHocmu HaceseHus. Takdce oyeHeHa paboma mpaccogbix MedUKo-chacamebHblll NYHKMO8 CMpaHbl, d UMEHHO KOAUYecmeo
8b1e3008 U KOJIUYecmao 20cnumaau3ayutl.

Pesynemamel.  Koauwecmeo [TII 6 coomHoweHUu ¢ NJ0MHOCMbIO HACE/eHUS 3a U3y4aeMmblll nepuod npegasupyem & zopode
Aamamut u AamamuHckoll obnacmu - 33%, Kambolickoll obaacmu - 11%, e 2opode Hyp-Cyamau u AkmoauHckoll obaacmu - 11%, e 2opode
Illeimkenm u Typkecmanckasi obaacms - 7%. YoeawHulll eec cayyaes JTII e paspese pecuonos KazaxcmaHua ocmasusi: HXiCHbGIU pe2uoH
-54%, cesepHblil pe2uoH - 22%, sanaduulil pe2uoH - 12%, socmouHelll pe2uoH - 6%, yenmpaswhslil Kasaxcmahn - 5% Boabulee koauvecmso
nocmpadaswiux Ha 1 eble3d mpaccosvix Meduko-cnacamenbHulll NYHKMoO8 ommeyaemcs: 8 20pode Aamamel u AamamuHckoll obaacmu
(1211), e. llbimkenm u Typkecmarckoll o6aacmu (408), a makdce 8 Xambwliackoli (412) u KapazanduHckoli (403) o6aacmsix. Hauboavbwue
nokazameau cmepmuocmu 8 peyabmame /[Tl Habarodaemcs 8 wxcHOM pe2uoHe Kazaxcmaua: 2. Aamamsl u AamamuHckoll o6aacmu (31,98
Ha 100 mvuic.HaceneHus), 8 2opode lllvimkenm u Typkecmanckoti o6aacmu (16,46 Ha 100 meic.HaceneHus) u 8 XKambwlickoli o6aacmu (10,67
Ha 100 meic.HaceneHus). Cambili Huskull nokazamensv 8 CKO - 2,03 Ha 100 mbic.HaceneHusl.

Bbigodul. Habawdaemces 3asucumocme mexcdy cayvasmu /JTI, koauvecmeom nocmpadaswiux u no2ubwux e pesyasbmame [JTII
U NJIOMHOCMbIO HACe/NeHUs, MaK KAk UMEHHO 8 2ycmoHacesneHHblx peeuoHax Kasaxcmawa npuxodumcst Haub6oabwull yoeabHbli
sec cayvaes [TI. Hmeem mecmo cHuxceHue koaudecmea /JTII ¢ 2021 2ody Ha 16% no cpasHeHuro ¢ npedvldywjumu 200amu, 4mo u
0mpasuaacs Ha yMeHbWeHUU Koaudecmsa ble3dos bpueadamu TMCII Ha 12%, okasanHOl MeduyuHcKol nomowu Ha 27% u Koau4ecmeo
20cNUMau3upo8aHHsIX Ha 8%.

Karwouesvie caosa: 60pOJfCHO—mpchnopmele npoucwecmeus, CMepmHOCMb, NJAOMHOCMb HACE/eHUs, mpaccoebui MeduKo-
chacamebHbIl NYHKM.
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0630pHas cmamos

[lepesiom - Kak paKTOpP pUCKa NOBTOPHBIX NepPeIOMOB. 3HaUYeHUEe KOCTHOM
AEHCUTOMETPUU B 006C/IeJOBAHUM JAeTell C mepejoMaMH KocTel
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Pe3ome

[Iposeden aHaus aumepamypHsix UCMOYHUKO8 pabom agmopos, NOCEsIWeHHbIX U3yveHue 80Npoco8 0CMeoneHuu U 0cmeonopo3a
y demell ¢ nepesomamu OAUHHbBIX KOocmell, NOKazameau MUHepa/abHOU NJI0MHOCMU KOCMHOU MKAHU 8 Pa3HblX 803PACMHbIX 2pynnax no
JaHHbIM DeHCUmMoMempuyecko2o ucc1edo8aHusl.

Ocmeonopo3 y demeil u nodpocmkos 0080/1bHO HO80e HanpagseHue ¢ onpedeseHHbIMU YHUKAAbHbIMU OUA2HOCMUYecKuMu U
KAUHUYECKUMU NPO6.1emMaMmu, 8 peueHuu KOmopblX 3HQYUMeAbHasl po/1b NpuHadiexcum opmonedam U mpasmamos102aM, maxk kaky demetl
06bI4HO JuazHO3 0cmMeonopo3 mpebyem npucymcmaeus: HU3Ko3Hep2emu4ecko20 nepesioMa U CHUXCeHUS MUHEpalbHOU N10MHocmu KoCmHot
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BBeaeHue
Kak u y B3pociblX, Tak H©U y JeTed
HU3KO3HEpPreTH4YeCKUH  IepesioM  JaeT  OCHOBaHHUE

3aM0/{03pUTh HapylLlIeHHe 0OMEeHHBIX IPOLeCCOB B KOCTHOU
TKaHHM, YTO BBICTyNaeT KakK (GaKTOp pHCKA pa3BUTHUSA
octeornopo3a [7]. OgHako He Bcerga NPUHUMAIOT BO
BHHUMaHUe OpPTONeJUYeCKHe acCleKThl, CBs3aHHblE C
XUPYPrUYecKrM JiedeHHeM llepesioMa U BJUssHuEeM paKTopa
pUcKa mepesioMa Ha MOCJIeAyIOllee COCTOSTHHE KOCTHOM
TKaH# [3,11]. Posb mepesoMa B pasBUTHUM MOCTEAYIOMIUX
HapyLUIeHUH KOCTHOW TKAaHHW 3a4acTylo HeJOOLeHHBAIOT
[3,12]. [locsie HU3KO3HEPTETUUECKOTO MepesioMa B 2-4 pasa
BO3pacTaeT PUCK MOCAeyoLero nepesoma [12].

OcHOBHag 4YacCTh

PenTreHorpadudecku OCTeOINeHUI0 4acTo
BBISBJSIIOT B JIOKAQJbHBIX 006/1acTAX IHocCae yAajJeHUs
HMIJIAHTAaTOB, OCOGEHHO TII0CJe XUPYPruu OeApeHHOU
KOCTHU. B aToM ci1ydae cHM»KeHUe MUHepalbHOM JIOTHOCTH
kocTHOM TkaHu (MIIK) MoxeT uMeTb olpefesieHHble
MOCJeJCTBUSI B OTHOIIEHUM pHCKa MepejoMOB IocJe
yAaJleHdsl UMIJIaHTaTa C MOCJAeYIOLUM XUPYPrUiecKUM
BMelllaTesJbCTBOM. WMeeTcss HcciefoBaHUe, B KOTOPOM
aBTOpbI HabJIOJAJU OAHOro pebeHKa IMocjae yAaJeHUs
MMILJIAaHTaTa U CPaBHUJIN NMOpaXKeHHY!o 6e/JpeHHYI0 KOCTb
C KOHTpasnaTepasbHoi ¢ momombio DEXA [13]. Beuia
o6Hapy»keHa pasHuua B MIIK, kotopasi coctaBuna> -1 no
Z-KpUTepHIo.

Takke MMelOTCa  JlaHHble, UTO TOAPOCTKU
(uccnepoBano 15 cy6bekToB) notepsau go 34% MIIK 3a
4-6 HeJlesb IIOCJIE ONlepallui Ha HUXKHUX KOHEYHOCTSX [16].
B o6yiacTu ry64aToit KOCTH ONEPHUPOBAHHONW KOHEYHOCTU
noteps MIIK 6b11a B cpesiHeM 16,5%, B MeTaguadusapHoi
o6s1actu A0 28% (B cpesHeM 11,5%) u 1o 16% (B cpesHeM
4,8%) B KopTekce. Z-KpUTepuH cHuU3WICA Ha -1,0 B
ry6yatoid kocty, -0,75 B MeTaguadusapHOil 06J1acTU U
-0,45 B KOpTEKCE.

B nesiom, cHUKeHUeE Ha -1 Z-KpUTepus y B3POCJIbIX
MOXeT O3HayaTb JIByKpaTHOe yBeJMYeHHe pHUCKa
nepesioMoB [13]. 3To MoXeT GbITh HE3HAYUTEJBHBIM JJIS1
3110poBoro pe6eHka c xopoueil MIIK, HO /11 XpOHHYECKU
60JIbHOTO pebeHKa YJBOEHHE pHUCKa IepesoMa MOXET
NPUBECTH K NOCae yIoleMy nepesomy [16].

B npyrom ucciefjoBaHuH, BKAOYawleM 17 nerteit
U TIOJ[POCTKOB, ObLJIO IMMOKAa3aHO, YTO B CpeJHEM Yepes

Bal{aCTy}o IIpU JIEYEeHUH I1epesioMa XUpypr rnepBbIM
NIPOBOAUT CKPUHHUHI W BBIABJIAET HAPYLIE€HUA KadecCcTBa
KOCTH, CBS3aHHblEe C OCTEONEeHHed WU OCTEeO0IIOpO30M.
B cBsi3u c aTuMm, HeO6XO,E[I/IM TeCHbIA KOHTAaKT Xupypra c
neagnuaTpom aJsd aanbﬂeﬁmero KBaJ’II/I(l)I/ILU/IpOBaHHOFO
06CIle,Z[OBaHI/IH NayueHTa.

llem: Hcc/IeJ0BaHUA: I/I3y'-II/ITb BJIUAHUE
nepeJjioMa Ha KOCTHYI0 TKaHb, I0OKa3aTb POJib U 3HAaUeHUE
JIEHCUTOMETPUHU B OOC/IEZJOBAHUHU JeTed C mepesioMaMH
KOCTeH.

13,1 Mec. nocJjie XMpypruyeckoro JieueHus rnepesjoma UaIu
OCTeOTOMHUH 6eJpeHHON KOCTH BbISIBJIEHO CTAaTUCTHUYECKU
3Ha4yMMble pas3inuus B cHwkeHuu MIIK nocne yganenus
uMmiaHTata [14]. OcrteomeHusi Oblia BbIsBJEHAa Ha
y4acTKax JUCTaJbHOrO OTAesa W LEeWKu OGeJpeHHOH
KOCTH, a TaKXKe B 06JIaCTAX KOCTH, YAaJIeHHBbIX OT MecCTa
nepejoMa WM onepanuu. Bce uccieoBaHHbIe y4acTKH,
3a MCKJIYeHHeM Juadusa, MoKasaJud 3HAYUTENbHOE
cumwkenne MIIK (mo Z-kpuTepuio), Ipd 3TOM y OJHOTO

y4acTHUKA HCCJAEJOBaHUS IOTepss B  JAUCTAJIbHOM
oTaese GelpeHHONW KocTH cocTaBuya 43%. B obGuaactu
MeTadusza 6GeJpeHHOH KOCTH, KOTOPbIA BBINOJHEH

ry64aTol KOCTbIO, HauboJiee MeTaboJMYEeCKU AaKTHUBHOH,
BbISIBJIEHO 3HauuTesbHOe cHWwkKeHue MIIK, pasHuna
MeX/ly UCCAeyeMOU U KOHTpaaTepaJlbHON KOHEYHOCTBIO
coctaBuaa 16% (guanasod ot 3,8% mo 43,1%). B nesow,
aBTOpbI, UHTEPIPEeTUPYS Pa3dbpocC MoKasaTesel, CYUTAIOT,
YTO KJIMHUYECKOe 3HauYeHHe 3Tou notepu MIIK 3aBucuT u
OT UCXOAHBIX IIOKa3aTe/ell KOCTHON TKaHU peGeHKa.

TakuM 06pa3oM, HU3KOIHEPTeTHYEeCKHE Mepe oMbl
y JAeTed JO/KHbI  HACTOPaXKUBAThb  KJIWHHUIUCTOB,
Heo6X0JUMO aJieKBaTHOe o06cje/joBaHMe pebGeHKa, a
TaKXXe ONpPaBJaHO MpPOBeJieHHEe KOCTHOU JIeHCUTOMETPUHU
JIeTIM U TMOJPOCTKAaM C IeJIbl0 PaHHEro BBISIBJIEHUS
HapyweHuit MIIK.

BBe,Z[eHI/Ie B MeJULHNHCKYIO IIPAKTUKY
AEHCUTOMETPOB [Jid OLEHKHU KOCTHOH TKaHHU AaJjio
BO3MOXXHOCTb  paHHEro BbIdABJIEHUA  OCTE€OleHUHU U
0CTeoIrnopo3a.

JByxaHepreTudeckasi peHTTeHOBCKasa a6cop6uyometpus (DPA niau DXA - dual energy

x-ray absorbciometry)

HecmoTpst Ha TO, YTO CylIecTBYeT HeCKOJIbKO
METO/IOB OIIEHKHU 3/0poBbsi KocTed, DXA saBiseTcs
Haubosiee 4YacTO HCIOJb3yeMbIM METOAOM OLEHKH,
MOCKOJIbKY 3TOT METOJ| He WHBAa3WUBHBIH, 00eCrneYyuBaeT
BBICOKYI0O YYBCTBUTEJbHOCTb M crenuduyHocTb. [lpu
NpoBeJleHHH KOCTHOM ZIeHCUTOMETPUH NalMeHT MoJiyyaeT
MUHUMaJIbHYI0 103y  OGJIydyeHHs, 06ecledyuBaeTcs
OGbICTPOTA  MCCIe[0BaHUS, JIETKO  TepeHOCUTCH
NalyeHToOM, W sBJSeTCS JAOCTYNHbIM. B cooTBeTCcTBUH
c peKoMeHAalUsAMU BcemupHoit OpraHHU3aLHU
3/ipaBooxpaHeHns DXA siB/sieTCA «30JI0ThIM CTaHAAPTOM»
auarHoctuku MIIK kak y fieTel, Tak ¥ y B3pOCJIbIX.

KocTHass peHcuToMeTpus y Jereid JaeT
BO3MOXKHOCTb OLIEHUTDb KOCTHOE 3/10pOBbeE,
MOHUTOPUPOBATb PAa3BUTHE CKeJeTa U MUHepaJU3alHrio
KOCTHOM TKaHU, OTpeie/IUTh VH/IUBU/YaJIbHbIH
pUCK TepesioMa, a TaKXe TMPOBOAUTb MOHUTOPUHT
KOCTHOH Macchl y JeTeld C MepejoMaMH, a B cCJjydyae
Ha3HaYeHUs MeJAUKAMEHTO3HOW Tepanmuu BO3MOXKHO

28

HabJio/leHre B JUHaMUKe 332 3$EeKTUBHOCThIO Tepalnuu.
[loTeHMaNIbHBIMU KaHAWJATaMU JJig npoBegeHUss DXA
ABJIAIOTCSA JIeTU C 3a60JieBaHUSMH, KOTOpble CIIOCOGHBI
HeraTMBHO BJIMATb Ha MHHepaJM3al{I0 CKeJeTa U
JIMHEUHBINA POCT pebeHKa, HY»K/IAIIINeCs B MOHUTOPUHTE
BO3PACTHOTO pa3BUTHs CKesleTa, 3G PEKTUBHOCTH METO/I0B
NpoQUJAKTUKA UM KOPPEeKLUUH HapylIeHUH KOCTHOTO
peMo/ieIMpOBaHusl U MUHepasbHOro obMmeHa [1]. XoTs
11eJ1IeC006pa3HOCTb  NMPOBEJeHUs  JeHCUTOMETPUU Y
JleTel JloKa3aHa, KJMHUYECKas OLleHKa ee pe3y/bTaToB y
pactyuiero pebeHka oCTaeTcs CJA0XKHOU. PazHoo6pasHbie
60JIe3HM U Ha3HaueHHe HEKOTOPBIX papMaKoJIOrhyecKux
CpeACTB (QHTHUKOHBY/IbCAHTBI, MOYErOHHble CpPe/CTBa,
JIp.) MOTYT MPUBOAUTH K MOTEPe MACChl KOCTH y JeTel U
HHU3KOMYy NHKY KOCTHOM MacChl K OKOHYaHHIO Nepuoja
[10JIOBOT'0 CO3pEBaHUsI.

OCco6eHHOCTbIO KOCTHOH JIEHCUTOMETPHH SIBJISIETCS
BO3MOXKHOCTb MCCJIE/JOBAHUSI OCEBOTO U NMepupepuyecKux
Y4aCTKOB CKeJleTa, a Takxke Bcero ckesera (total body).
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B 6a3oBoe oGecrieyeHHe COBpPeMEHHBIX JEHCUTOMETPOB
BXOJSAT CHelUaJibHble NeAuaTpUIecKHe INpOTrpaMMbl, B
KOTOpBbIX 3asiokeHbl KpuTepuu ouneHku MIIK y pgereit
(HayuHas c 5 seT) [4]. Eciu y B3pocabIX UCONB3YIOT T- U
Z-KpUTEpHUHU, TO Yy JleTel U IO POCTKOB TOJIBKO Z-KpUTEPUH,
KOTOPBIM  XapaKTepu3yeT MHHEpaJbHYI0 IJIOTHOCTb
KOCTHOH TKaHU 06cCjefyeMoro peGeHKa M0 OTHOIIEHHIO
K CpeJiHEl BO3pAacTHOM HOpMe JeTed TOro e Ioja u
BBIpa@XKaeTCs B €JMHUIIAX CTAHJAPTHOT0 OTKJIOHeHHs (SD).

OrjeHKa COCTOSIHUSI KOCTHOM TKaHU 6a3upyeTcs Ha
onpeje/leHUM MUHEPaJbHOU HachlleHHOCTH KocTu (BMC

- Bone Mineral Content, r) Ha omnpezae/eHHOW MJIOLIAA
CKaHHUPOBaHHOU MOBEPXHOCTH (Area, cM?) € IOC/IEYIOUUM
pacuerom MIIK (Bone Mineral Density; BMD=BMC/
Area, r/cM?). Ha ocHOBe CTaHZApTHBIX aBTOMATHYECKUX
nmporpaMM MpuO0poB mpousBoAuTcs pacyer MIIK B
06J1aCTAX MOSICHUYHOTO OTJeJsia Mo3BoHOYHMKA (L1-L4),
MPOKCUMAJIBHOTO OTJesla OeJipeHHOM KOCTH C OLIeHKOH
LIeHKH, AUCTATBHOTO OT/eJIa KOCTe! NpeJiiedbsi U BCETO
TeJia (C IOTOJIHUTEbHON OL[eHKO! >KUPOBOU U MBIIIEYHOU
Macchl).

Ouenka MIIK B aucTa/ibHOM OTAeJIe IpeAIiedbs y JeTel

Hsmepenuss DXA B IOUCTAJIbHOM  OTJeJie
npeanneubs (33% paguyca uaum 1/3  AucTalbHOTO
pajuyca) peKOMeH/lyeTCsl UCI0J1b30BaTh B KJIMHHYECKHUX
YCJIOBUAX Y JeTel, KoTopble 06c/aeAy0Tcsl aMby1aTOPHO,
1y KOTOPBIX HET BO3MOXHOCTH MMPOBOAUTb CKAHUPOBaHHE
Ha ApPYTHUX y4yacTKax ckeseTa. OfiHaKoO npejliedbe AaeT
HEeCKOJIBKO NMpPeHMyIeCTB B KaueCcTBe MecTa AJs OLeHKH
coctosHusg MIIK koctel, Tak Kak JiyyeBasi M JIOKTeBas
KOCTU fBJAKOTCA 06JacThl0 € HauboJiee 4YacCTbIMHU
nepesoMaMu kocted B gercTBe [9]. KopTukanbHas u
ry6uyaTtass KOCTb COCTaBHble JIydeBOH KOCTH, MO3TOMY

DXA-ckaHUpOBaHUE

DXA-ckaHHMpOBaHKe BCEro TeJsa onpejessgeT Maccy
KOPTUKaJbHOU KoCcTH y JeTed. OpHako Z-mokasaTeJsb
ABJSETCS CpPeAHUM [JJsi BCEro CKeJieTa, I03TOMY
KJMHUYECKH 3HAUYUMbIA JeDUIIUT ONOPHBIX KOCTeH
MOJXXET ObITh 3aMacCKHPOBaH HOPMaJIbHOM KOCTHOUW Maccor
BEPXHUX KOHeuHocTeH [17].

[lpokcuManbHBIA  OTAesN  Geapa paHee  He
CYHTAJICS ONMTUMAJbHBIM MecTOM AJis oneHKU DXA u3-3a
OTNaCeHUH, CBSI3aHHBIX C BapUabeJbHOCTbI CO3pEBaHUS
6epeHHON KocTH. [leanaTpuyeckrue HOPMAaTUBHbIE
JlaHHble - cojJepkaHue MuHepasoB B koctu, MIIK wu
MIIK B wmeiike OeApeHHOW KOCTH, crnelqupUYHbIE [Jis
moja W packl, 3aJI0)KEHbl B COBPEMEHHBIX NpUGOpax.
B03MOXXHOCTb OIleHKH KOCTHOU Macchl HW)XKHUX
KOHEeYHOCTeH MOXeT OBbITh BakKHa JJis JeTed
OrpaHUYEHHbIMHM BO3MOXHOCTAMU IepeJBUKEHUS HJIU
¢dusnyeckoil akTUBHOCTH. Ha TOYHOCTH CKaHUpOBaHHUSA

OueHkKa BepTe6GpaibHBIX IEPEIOMOB

B 60x0BOI MpOEKI MY TO3BOHOYHHKA BO3MOXHO Ha
DXA oueHuTb c noMolbio nporpammel (Vertebral Fracture)
nepesjioMbl Tes TMO3BOHKOB. BepTebGpasbHble NepesoMbl
yallle BCero BCTpevyaeTcsl y JeTed B TpPYAHOM OTjelle
MM03BOHOYHHUKA B cpefHelt yacTu [10]. B pekoMenzanusax
2019 r. «OduuuanbHasg no3uLUs MexAyHapOLHOTO
obuiecTBa KIMHUYeCcKOW JeHcuToMeTpuu (International
Society for Clinical Densitometry Official Position, ISCD
Official Position) [18. Weber DR., Boyce A. et al, 2019],
OCHOBaHHBIX Ha IIeCTH NeJUaTPUUeCKUX HCCAe[,0BaHUsAX,
MOKa3aHa 4YyBCTBUTEJbHOCTb U CNeLUPUYHOCTb OLEHKH
BepTebpabHBIX epesloMOB Ha ocHoBe DXA 1o cpaBHeHUIO
¢ peHTreHorpadueit mo3BoHOYHUKA [2,5]. ABTOpBHI
MOKa3sai, YTo 06JiyyeHHe NPU OLieHKe BepTeOGpasbHbIX
nepesioMoB ¢ UcnoJsib3oBaHueM DXA B 3-5 pas HUxKe, 4eM
NpY peHTTreHorpapuu.

K  orpaHuyeHHsM  OLEHKM BepTeOpasbHbIX
NepeioOMOB  SIBJSAETCA INPHUCYTCTBHE HWMIJIAHTATOB B
MO3BOHOYHUKE U CKOJIMO3 CpeJJHEH U TSXKeJIOH cTeneHy, a
TaKXe JIeTH C HepOMBbILIeYHbIMHY HapyLIeHUsIMHU.

BbI60p y4daCTKa HcCC/IeJO0BaHHUA  3aBUCUT  OT
KJIMHUYECKOHN CUTyalluUu U HeO6XO,E[l/IMOCTI/I ﬂa]’[bHeﬁHjel"O

M3MepeHHUs NpejIlieybss MOXHO HCIOJIb30BaTh AJIs
OLlEHKHM HM3MEHEHUH OJJHOBPEMEHHO B O06OHUX KOCTSX.
WUccnepoBaHre Tnpejluiedbss MOXeT OGBbITb  I10JIE3HO
JUIg JleTed U IOAPOCTKOB, KOTOPBIM HeJb3sl NPOBECTU
CKaHHWpOBaHHE B CTaHAAPTHBIX MecTax. OJJHAKO HeJlaBHee
NPOCIEKTHBHOE HCCJAef0BaHWe TMoKaszasno, 4rto MIIK
npejIniedbs Y MaJbiMKOB B MEHbLIEH CTENEHU OTpaXKaeT
puck mnepesoMa, d4eMm MIIK mnosicHu4HOro otzena
[I03BOHOYHUKA W IPOKCUMAaJIbHOTO OTzAesa 6GeJpeHHOH
KOCTH [6].

MPOKCUMAJIbHOTO OTJeja OeJpeHHOW KOCTH Y JeTei
MOTYT BJIMATh MNpO6JIEMbl IOJy4YeHHsI CKaHHPOBAHHS
(Mo3ULIMOHUPOBAHKE U JBH)KEHKE) U NPOGJIEeMbl aHAIU3a
(HasiM4Me OTKPBITBIX IUIACTHH POCTA, BO3MOXHOCTD
BH3yaJIM3allMK MAJIOr0 BEpTeJia U PaclosIoKeHHe 06J1acTH
WHTEepeca).

Ouenka MIIK B npokcuMasbHOM OT/ieJie 6eipeHHON
KOCTH IIO3BOJIAET OLEHHUTBb CKeJIETHbIE€ OTAeJIbl HWKHEHN
KOHEYHOCTH: KOMIIAKTHYI0 KOCTb (6e/po B L[eJIOM), TaK U
TpabeKy/IsapHyo (1eika 6eapa). MeTos OLleHKH BajkKeH Kak
JIJIS1 leTel C XPYTKOCTBIO CKeJIeTa, a TAKXKe MocJie epesioMa
KOHEYHOCTEeH [1/151 OLeHKH IOTePU KOCTHOW MacChl.

OneHka MIIK B MOSICHUYHOM oTaesne
MO3BOHOYHHUKA [laeT BO3MOXXHOCTb MOHUTOPUPOBATH
COCTOSIHUE T'y6YaTON KOCTHOU TKaHU.

KJIMHUYECKOr0 MOHUTOPHMHIA, pPHUCKAa BO3HUKHOBEHHS
nepesoMoB U 30PEeKTUBHOCTU  TepaneBTUYECKOU
koppekuuu. [lpu oueHke 3GpPeKTUBHOCTH NPOBOAUMOUN
Tepamnuuy npeanoytTeHue otaaercs DXA.

B Lies10M, CTPYKTypa MepesioMOB Y 310POBbLIX JieTeil
OT/INYAeTCs] OT TAKOBOH Y B3POCJIbIX, U HEKOTOPbIE IPYIIIbI
JleTell TO/Bep)KeHbl YpPe3BbIYAHO BBICOKOMY PHCKY
[epeJIOMOB TeJl NMO3BOHKOB WJIM HM)KHHUX KOHEYHOCTEH.
Crnioco6HOCTb oueHKH DXA a1 NPOTHO3WPOBAHUS
[epeJjoOMOB Ha y4yacTKax CKeJleTa $IBJsSETCS BaXKHbIM
MOMEHTOM B KJIMHHYECKOW OLIeHKe 3J0POBbsl KOCTeH y
netei [18].

YiabpTpasByKoBast JIeHCHUTOMETPHSI - 3TO
CKPUHUHTOBBIH MeTO[, JAIOIUA BO3MOXXHOCTb OLIEHUTD
He Tosbko MIIK, HO UM oxapakTepH30BaTb 3JACTUYHOCTD
KOCTH, ee CTPYKTYpPY U apXUTEKTOHHKY. [IpenmyiiecTBOM
3TOro MeToJAa HCIOJb30BaHUS B IeJUaTPUYeCKOH
IPaKTHKe SIBJISIETCS BBICOKAs TOYHOCTb, HEHOHU3UPYIOLllee
W3JlydeHHe, NOPTAaTUBHOCTb MHOTHX YCTPOHCTB U

KOpoTKoe BpeMsi o6ciaenoBanuss [15]. I[lokasaresy,
3ajJI0)KeHHble B 6a3y mnpubopa, [JalT BO3MOXHOCTb
OLIEHUTh:

29
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-CKOPOCTb DPaCNpOCTpaHEHHUs Y/AbTpa3ByKa uepes
koctb (LIIIY, M/c), koTopass oTpakaeT IOKa3aTeau
MJIOTHOCTH U 3JIACTUYHOCTH KOCTH;

-LIMPOKOIIOJIOCHOE  Oc/JabJieHue  ylbTpa3ByKa
(LIOY, anb/MrIn), cBsiz3aHHOE C IJIOTHOCTBbK KOCTH U
TaKMMHU MOKasaTeJssMH KaK - KOJIMYecTBO, pa3Mep U
NPOCTPAHCTBEHHAs] OPHUEHTALUAX KOCTHBIX TpabeKyJ,
TO €CTh, 3TOT I[I0Ka3aTesJb OTPAXKaeT OCOGEHHOCTU
OpraHU3aLMy U IPOYHOCTH TPABEKYISAPHON KOCTH;

-Ha ocHOBe nokasatesieil LIITY u LIOY, npumeHss
creLyaabHYyI0 dbopmyay, pacCYUTHIBAIOT WHEKC
npoyHocTH Koctu (UM, %).

B He,ELI/IanI/I‘{eCKOI‘/II MpaKTUKe JAUAarHoCTU4eckKoe
3Ha4eHrue HMeeT TOJIbKO Z'KpHTepHP‘I, TOoraa Kak [aJid

BbIBOAbI
TakuM 06pa3oM, OCTEONOPO3 y AeTel U IMOJPOCTKOB

JAOBOJIBHO HOBO€ HalpaBJieHUWe C onpeJe/IeHHbIMU
YHUKAJIbHBIMHU AJWUATrHOCTHYECKMMU W KJIHWHUYECKHUMHU
Hpo6nemaM14, B peEleHUHW KOTOPbIX 3HAYUTEJIbHaA

poJib NPUHAAJIEXKUT OpTOlNeJaM U TpaBMATOJIOTaM, TaK

B3POCJIBbIX, COIJIACHO MEXAYHapoAHbIM cTaHgapTaM BO3
(1994), wucnonbsyetrcss T-kpuTepud (ImpuU CpaBHEHUU
C MOJIOJIIMU JIIOZIbMU COOTBETCTBYIOLIEro TIoJia) |
Z-xpuTepuil (momynsiuus [Js CpaBHEHUs MNoAGHUpaeTcs
10 onpe/ie/IeHHbIM apaMeTpaM: MalMeHThbl 0JHOTO M0J1a,
BO3pacTa M Macchl TeJa).

B pekomeHjanuax MexayHapoJHOro ob6liecTsa
M0  KJMHUYECKOH  JEeHCUTOMEeTPUU  yKa3aHO, UTO
nokaszatesu MIIK v MUHepasibHasl HaCbILEHHOCTb KOCTH
no pesysnbraTaM DXA y feTell U NOJpPOCTKOB MOTYT ObITh
OlLleHeHbl KaK HU3KHe TOJIbKO NpU Z-kKputepuu < -2 SD B
COOTBETCTBUH C BO3PACTOM U 10JI0oM pebeHka [8].

U B CJlyyae OCTEONeHUM HACTOPOXXUTb KJWHHULIUCTA JAJs
BbIsSIBJIEHUS] PAaKTOPOB PHUCKA, KOTOpPble NPUBEJIU K 3TOMY
COCTOSIHUIO U NPeAJIOKHUTb PafiMKaJbHble TOAXOAbI JJs
JleyeHUs pebeHKa U noBbiuieHus MIIK.

Kondukra uHTEepecoB HeT. [laHHAs PYKONHCh

KakK y JeTeH O06LIYHO JHMArHO3 OCTEONOopo3 TpebyeT
NPUCYTCTBUSI ~ HHU3KO3HEPreTHUYeCcKoro ImepesoMa |
cHmxenusa MIIK. 3nauuTesnbHy0 poJib B JAUArHOCTHUKe
MIIK urpatot gencutomerpsl Tuna DEXA, koTopele paroT
BO3MOXXHOCTb JleTaJlbHO 06C/eloBaTh CKeJleT pebGeHKa

gaBjsieTcd  QparMeHTOM  JUCCEPTALlMOHHOMW  paGoThl
MartaHoBa 3.M. Ha TeMy: «OnTUMHU3aLMA AUATHOCTUKU U
JleyeHUs IMepesioOMOB AJUHHBIX KOoCcTel y JeTell Ha ¢oHe
0CTEeONnopo3a U OCTEONIEHUU».
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Macesenepit, ap myp/i jxac monmapblHOaFsl cyliekKmiy MUHepa/0bl MulFbI30bIFbIHbIH KOpCcemKiWmepiH 3epmmeyze apHaAFraH adebuem
kKe3depiHe masaday xacandwl.

Bananap men scacecnipimdepdezi ocmeonopos 6ipezell 0uazHOCMUKAIbIK JcaHe KAUHUKAAbIK Macenenepi 6ap xawa cana
601N MA6bLIA0bL. AMAAMbIW CANAHBIH MAceaeepiH weuyde opmonedmep MeH mpagmamos0emap Maubi3dbl pea amkapadsl. Cebebi
6asnanapdarbl ocmeonopo3dsl duazHocmukaaay KesiHoe ademme meMeH SHep2USIbIK CblHbIFbl MeH 04apdarbl Cyliekmiy MuHepaadbl
MbIFbI30bIFbIHLIK MeMeHdeyi xcui kKe3deceol.

Tytiin ce3dep: 6aaaaap, cyliekmiy MUHepaidbl MulFbI30bIFb, Y3blH Cyliekmepoiy meMeH IHep2eMuUKAIbIK CblHYbl, 0eHCUMOoMempus,
ocmeonopos.
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Abstract

An analysis of the literature sources of the authors' works devoted to the study of the issues of osteopenia and osteoporosis in children
with fractures of long bones, BMD indicators in different age groups according to densitometric studies.

Osteoporosis in children and adolescents is a new area with certain unique diagnostic and clinical problems, in the solution of which

orthopedists and traumatologists play a significant role, since in children the diagnosis of osteoporosis usually requires the presence of a low-
energy fracture and a decrease in BMD.
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Pe3wome

Hamu 6bl1 npouseedeH aHa/au3 pe3yabmamos xupypau4veckozo jiederust 10 nayueHmos ¢ ocmeoapmpo3oM KOJeHHO20 Cycmasa
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BeeaeHue

BoccraHOB/IeHME — OBIIMPHBIX U TIyOGOKHUX
JebeKTOB Xpsillla KOJIEHHBIX CYCTaBOB OCTAE€TCS OJHOU
U3 CJOXKHBIX M [0 KOHL@ HepelleHHBbIX Npo6/eM B
TPaBMaTOJIOTUHU U opToneaunu [1].

B Hacrtosmee BpemMa B KasaxcTaHe KOJIHM4YeCTBO
NalMeHTOB, CTPAJalLUX 3a060JieBaHUAMHU CYCTaBOB,
HeYKJIOHHO pacTeT. COIVIaCHO CTaTUCTHUYeCKHM JaHHBIM
HannoHanbHOrO Hay4HOro ILieHTpa TpPaBMAaTOJIOTHUU U
opToneauu MMeHU akajeMuka batnenoBa H./. 3a 2015-
2019 rr,, B KazaxcTaHe o61jas 3a60/1eBaeMOCTb CyCTaBOB
(ocTeoapTpo3, KOKCApTPO3, FOHAPTPO3) BhIpoca ¢ 4223,7
2o 5283,2 Ha 100000 nacenenus. CielyeT OTMETUTD, UTO
JlereHepaTUBHO-AUCTPOPUYECKON MaToJIOTHeH CycTaBOB
CTpafialoT He TOJIbKO JIMLA MOXHWJIOTO U CTap4ecKoro
BO3pacTa, 3ab60JieBaHHUA CYCTaBOB «IOMOJIOJENN», OHH
peructpupytorca y 0,1% B Bospacte g0 19 seT, y 0,2% -
MoJsioxke 29 siet, v 3,5% - po 39 seT, a y nanueHToB
crapmie 50 JeT uX YMCJIO Ppe3KO YBeJUYUBAETCS
[2]. TIlporpeccupoBaHue 3aboJsieBaHHUSI CyCTaBOB B
TeyeHHe HEeCKOJIbKUX JIeT MNPUBOAUT K WHBAJHJHOCTH.
BoabHble ¢ JgedopMHUpPYIOIMM apTPO30OM KOJEHHOTO
CcycTaBa COCTABJISIIOT OKOJIO OJJHOM TpeTH BCeX JIUIL, CO
CTOMKOHN yTpaToi Tpygocnocob6HocTu. TakuMm o6pasom,
JlereHepaTUBHO-JUCTpOpUIecKHe 3a60JieBaHUSA
KOJIEHHOTO CyCTaBa, KpOMe MeAMIMHCKOTO acleKTa,
MMeIT BaXKHOe COlMaJbHO-9KOHOMHUYECKOe 3HaueHHe
[3,4].

B KJIMHUYECKOW  TNpaKTHKe  IMOTPeGHOCTh
B XpAIIEBbIX TPAHCIJIAaHTaTaX BO3HHUKAeT B IEepPBYIO
oyepesb NPH OCTEOXOHJAPAJIBHBIX JedeKTaX, KOTopble
XapaKTepU3yITCA paspylleHHeM CyCTaBHOTO Xpslia U
CyOXOH/JIpa/IbHOW IJIACTUHKH, BbI3BAHHOE BCJIEJCTBUE
TpaBMbl WJM 3abosieBaHUA. OTCYTCTBHE KPOBEHOCHBIX
COCyZl0OB MU COOGCTBEHHOW  HAAXPALHUIBl  JlesaeT
NpaKTUYeCKH HEeBO3MOXXHOW KJIETOYHYI0 pereHeparuio
cycTaBHOro xpsma. ToJabKo npuU InepupepryecKux
MOBPEX/IeHUAX, B06IaCTSX, IPHUJIeralo L MXK CHHOBUAIbHON
060JI04Ke, HAOJIOAAIOT MPOIECC TUCTOTHUIINYECKOTO
BOCCTAHOBJIEHUS] THaJMHOBOro Xxpsma. IIpu r1y6okux
OCTEOXOH/IpA/IbHBIX MOBPEX/AEHUAX, COOOIIAIIINXCA C
KOCTHOMO3TOBBIM KaHaJIOM, 06ecrneynBaeTcs MUTpalus B
o6stactb fedpexta MCK 13 KOCTHOr0 MO3ra, KOTOpbIE MOTYT
CIYy’KUTb KJETOYHBIM HCTOYHHUKOM [iJIsl pereHepalMH.

OfHako yallle BCero pas3pylleHHbld  T'MaJWHOBBIN
Xpsll eC/IM U BOCCTAaHABJIMBAETCHd, TO C 06pa3oBaHHUEM
¢$ubposHoOU XpsLeBOH TKaHH, CYLECTBEHHO

OTVIMYAIOIENCs 10 apXUTEKTOHHKE, COCTaBy MaTpPUKCA U
10 MeXaHW4YeCKHUM CBoHcTBaM [5].

CerogHa A JledeHHs
febeKToB  NMPUMEHSIOTCS

OCTEOXOHAPAJIbHBIX
XHUpypruieckue MeToAbl,

OnucaHue KIMHUYECKNX cJiydyaeB

Jns oueHKHM ~ 6€30MACHOCTH  NpPUMeEHEeHUs
rujiporesiss ObL1 mNpoBeAeH Ha6op 10 mauueHToB C
NaTOJIOTHEN CYCTaBHOrO Xpsillia KOJIEHHOTO CyCTaBa C
Y4ETOM KPUTEPHUEB BKJIYEHUS U UCKIOUYEHUs (Tabanna

HamnpaBJ/leHHble Ha CTUMYJISLIUIO pereHepanuu
XpsIeBOM TKaHU B IOBPEX/JEHHOM CycTaBe TaKHe
KaK, MHOXeCTBeHHble MHKponeppopalnuu CycTaBHON
MOBEPXHOCTH, MO3aW4Hasl XOHJAPOIJIACTUKA, abpasus u
MHUKponepesoMbl. OfiHaKO, Kak MoKa3aja KJWHHUYecKas
NMpaKTHKa, OHUM He MOTyT 006eClHeduTb I[OJHOTO U
YCTOMYMBOTO BOCCTAaHOBJIEHHUSI CYCTABHOTO T'MaJIMHOBOIO
xpsma [6]. Kpome xupyprudyeckux MeToZi0B, B HEKOTOPbBIX
CTpaHax INPUMEHSAIT KJIETOYHYI TEeXHOJOTHI0 C
HCI0JIb30BaHUEM TpaHCIIAaHTalluU ayTOJIOTUYHBIX
XOHJPOLUTOB [IJIs1 BOCCTAHOBJIEHHUS XPSILEBBIX JedeKTOB
[7,8]. HecmoTpss Ha TO, 4YTO METOJ TpPaHCIJAHTALUU
ayTOJIOTUYHBIX ~ XOHJPOLUTOB  CIOCOGEH  YIY4IIHUTb
pereHepanuioo XpsuleBbIX JepeKToB, OH HMeeT psf
onpe/ie/IeHHbIX HeJOCTAaTKOB, [JIABHBIMHM H3 KOTOPBIX
ABJISIIOTCS TPaBMAaTUYHOCTb NPHU 3a6ope TpaHCHJIAHTaTa
C CcocefiHETO 3J0pPOBOTO yYacTKa Xpdlla, TPYJHOCTH
MoJIy4eHUs1 JAOCTAaTOYHOrO0 KOJIMYecTBA XOHJPOLUTOB
M 3KCIIAHCHUM HX B KyJbType, a Takxe HeNOJHOTa
BoccTaHOBJieHHs [9]. [loaToMy, JpAaHHasg KJeTO4YHas
TeXHOJIOTUSl TMOAXOAUT [JiJIsl BOCCTAHOBJIEHUS] TOJIBKO
He6GOJIbIIMX MO IJIOMAAHM, a TaKKe I0BEPXHOCTHBIX
MOBpeX/AeHUH CyCTaBHOTO XpsAlla.

B cBsA3u c 3atum, B HacTodllee BpeMdA GosibLINE
HaJieXX bl B pereHepanuu FJ'Iy60KI/lX OCTEOXOHApPaJIbHbIX

nebeKToB CyCTaBOB 060CHOBaHHO CBSI3BIBAIOT
C IpUMeHeHHeM TKaHeBOH WUH)XXEHEpUH ISl
BOCCTAHOBJIEHUS CTPYKTYPHO-QYHKIIMOHAIBHbIX
XapaKTePUCTUK HOBPEX/I€HHbIX CyCTaBOB c

HCIO0JIb30BaHHEM CTBOJIOBBIX KJIETOK, POCTOBBIX paKTOPOB
U NPUPOJHBIX 6M0NOAUMeEPOB UK ckapdoazgos [10].

[lepcneKTUBHBIM ~ KJIETOYHBIM  KOMIIOHEHTOM
JJIA  TKaHeBOM  HHXeHepuM  XpsAlld  SABJIAIOTCA
Me3eHXUMaJsbHble cTBOJIOBble KjaeTkH (MCK), koropble
HaxoAATCA INpPAaKTHYeCKH BO BCEX OpraHax M TKaHAX.
MCK OTJINYAIOTCS OTHOCUTEJIbHOU NPOCTOTOMN
BblJleJIeHUs M KyJbTHUBUPOBAHHS,  CIHOCOGHOCTBIO
nposudepupoBaTh B Te4YeHHe [JIMTEJbHOrO BpeMeHHU
in vitro u auddepeHnupoBaTbCA B pasIMYHbIE THIIbI
CrelMaJM3uPOBaHHbIX KJIETOK, TaKHE KaK XOH/APO06./1acTbl
1 ocTeobJ1acThl. bosiee TOro, oHM CIOCOGHBI MOAYIMPOBATH
MMMYHHBIH OTBET ¥ aKTUBHO Y4acTBOBATb B pereHepanuu
MOBPEX/IeHHbIX OPraHOB M TKaHEeH, B YAaCTHOCTH XpAIlLa
[11].

Ilesb HcCCIEeAO0BAHUA: OLEHUTb  Pe3yJbTaThbl
NpUMeHEeHUs TKaHeWH)KeHEPHBIX TeXHOJIOTHH Ha OCHOBE
refnaprH-KOHbIOTHPOBaHHOI0 GUOGPUHOBOrO rUAPOTEs B
JIe4eHUH 0CTe0apTPOo3a KOJIEHHBIX CYyCTaBOB.

1). OT6op U JieueHHe MALKEHTOB MPOBOAUJICS BpadyaMH
HanuoHanbHOrO Hay4YHOro ILleHTpa TpPaBMATOJOTHUM U
opTonejuu UMeHHU akazeMuka bartneHosa H./I.

Ta6/1uua 1- Kpumepuu 0/151 BKAIOHeEHUS nayueHmoe 8 K/iuHu4eckoe uccsedosaHue

Kpurepun Briaouenms

Kpurepun ucriarouenns

ITarueHTs! ¢ JIOKAIBHBIMU IIOPAKEHUSMHU CYCTABHOTO
xpama (Outerbridge II-IV) kosenmnoro cycrasa ot 25 /10
65 srer. Paamepsn! xpsieBoro gedekra He 6osee 10 cm?
IUTsE OJTHOTO JlederTa min 15 ¢cM? 11 MHOYKEeCTBeHHBIX
nedextoB. KosleHHEI! cycTaB MaIlieHTOB YCTOMYUBEIHA U 0e3
3HAYUTEbHBIX JedopMaIinii.

Kpurepusimu ucKII0UEHMS SIBJISLJIMCH IIPOIPECCUPYFOIITUI
ocreoaprpos (Illkara Kemnrpenna - Jloyperca >2) [12],
BOCIIAJIUTEJILHBIA APTPUT C TAMKEJION CTeIeHb0 J1edopMallii,
CHUHOBUT, I1aTEJJIOPeMOpaIbHAS HECTAOUILHOCTS,
3JI0yIIOTpebIeHe HAPKOTUKAMHY, AJIKOTOJIEM,
TICUXOJIOTUYECKHE TIPOOJIEMBI Y TaIlNeHTOR.
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TkaHeuMH)KeHepHass TEeXHOJIOIWsS, MpUMeHeHHas
HaMHU JJI1 BOCCTAaHOBJIEHUS [ePEKTOB CYCTABHOTO Xpslla
COCTOAJIA U3 CJIeJYIOIIUX 3TANOB:

1) 3a60p CHHOBHAJbHOW O6GOJIOUKU U3
KOJIEHHOT'O CyCTaBa;

2) BhIZesieHnre MCK;

3) KyJIbTUBUpOBaHUE MCK 0

HEO6XOJUMOr0 KOJMYECTBA M IOJy4YeHHe TelapHH-
KOH'BIOTMpOoBaHHOTO dubpruHoBoro rugpores ([KOD);

4) nogroroBka 'K®I' ¢ MCK u pocTtoBbIMU
daxTopamy;

5) UMIIJIAHTaLMs 'Kor B nedbekT
CYyCTaBHOI'O Xpsllla C HCIOJb30BaHUEM YCTPOMCTBA

«DuploJect»;
Cnyvait 1

6) peabuuTalMs I0CJe XUPYpPruyeckou
npolLeAypbl ¥ BOCCTAHOBJIEHUE CYCTABHOTO XPSIa, KAKUM
OH ObLJI 10 TOBPEX/JEHUS.

Ha neppoM 3Ttane, 1mnocje KJIWHHUYECKOro U
paguosiorudyeckoro 06CJ'Ie,£LOBaHI/IH, BbIIIOJIHEHA
APTPOCKONUA KOJIEHHOT' O CyCTaBa NnafgyeHTa A

M3MepeHUs JIOKaIM3aL 1K, pa3MePOB U Iy GUHbI XPSIILIEBbIX
ebeKTOB, a TakKKe /JJis BbIIBJIEHUS CONYTCTBYIOLIEH
NATOJIOTUH KallCyJIbHO-CBSI304YHOr0 anmnapara (pUCyHOK
1). Kpome Toro, mpousBeZieHa GUOICUS CHHOBHUAJIbHOU
060JI04KH, KOTOpasi HanpassieHa B HaloHaIbHBIA LIEHTP
OMOTEXHOJIOTUU JJIs1 BbIJEJeHUs] U KyJbTHBUPOBAHHUS
ayTtosorudHbix MCK (pucyHok 2).

Cnyuvai 2

PucyHok 1 - CHumku deghekmog Xpsiwa Ko.1eHHO20 cycmasa nayueHmos, noJy4eHHole 8 npoyecce apmpockonuu

PucyHok 2 - CHUMOK 6uoncuu CuUHO8UAILHOU 06010YKU

[Ipurotossenne T'PKI ¢ MCK wu pocToBeIMH
daxtopamu (BMP-4 u TGF-B1) mpoBojguau mo cxeMme,

KOTOpasl IpeJICTaBJeHa Ha PUCYHKE 4.

il

JE'_:"—-""

PucyHok 3 - Cxema npuzomosieHust pubpuHo8o20 2udpozes ¢ pakmopamu pocma u Me3eHXUMa1bHble CME0/108ble KAemKu
uesn08eKa
1 - IIpobupka c numamensvHoli cpedoll uau gocgamuuim 6ypepom codepacawuil CaCl2; 2 - [Ipobupka ¢ Ky16musupyemsimu
Kaemkamu u/uau pakmopamu pocma; A - [Ipobupka c pubpuHo2eHOM U 2enapuH-KOHB2UPOBaHHbIU pubpuHozeH; B - [Ipobupka ¢
mpoméuHoM u anpomuHuHoM; C — npobupka 0151 CMEWUBAHUSL pacmeopa mpoMOUHA/anpOMUHUHA C KaemKamu u/uau gakmopamu
pocma

34



Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 61 (2022)

[onyyenue 'PKI Ha ocHoBe MCK cuHOBHa/bHOMI
o6osioukn vesioBeka U ['K®D, npegHasHaueHHbIH A
IIPOJIOHI'MPOBAHHOT0 BbICBOGOK/I€HUS OCTEOUH/IYKTHBHbBIX
U XOHJPOUHAYKTUBHBIX ¢akTopoB (BMP-4 u TGF-f1)
B IOBPEX/JIeHHbIM y4aCTOK KOCTHO-XPsILeBOH TKaHU
JOCTUTAJICS CAeJyIoIUM 06pasoM: 1) MoAroTaBJUBAIOT
Npo6UPKY «1» ¢ NUTaTENbHOU cpeJloH cozepkaileit 50 MM
CaCl2; 2) moxroraBJMBalOT MPOGUPKY «2» C pacTBOPOM
cofepxamuid MCK cHHOBUa/bHOM 06GOJIOUKU 4YesIOBEKA
(2x107 kneTok/mu); 3) MOATOTABIUBAIOT MPOGUPKY «A»
C renapuH-KOH'bIOTMPOBaHHbIM ¢uOpUHOreHom (40 mr/
M), ¢ubpuHOoreHoM mJIa3Mbl 4desoBeka (80 mr/mu) u
poctoBbeiMU PakTopamMu TGF-B1 (500 ur/mua) u BMP-4 (500
HI'/MJ); 4) NOATOTaBAUBAIOT NMPOGUPKY «B» ¢ TpoM6HHOM
(15 Ep./ma); 5) moAroTaBaMBAlOT NPOOGUPKY «C» s
CMelllMBaHUs pacTBopoB Tpom6buHa ¢ MCK. PactBop
(1 ma) u3 Npo6UpKH «A» HAGUpAIOT B CHHUM LINPUILL.
PactBop (1 mu1) u3 npo6upku «C» HaGUPAKT B KpPacHbIN
wnpu. Hnpuns! BcTaBasAwoT B ycTpoicTBo «Duploject» u
COeJIMHSAIOT C IByXIPOCBETHBIM KaTeTePOM.

Ha BTOpoM 3Tame XUpPYpruyeckol onepanuu
OblJla TPOM3BE/leHa apTPOCKONHS KOJIEHHOTO CyCTaBa
JUIs WMIUIQHTauuu ruzaporens B jedekt. [lisg Toro
YTOOGbl HMIJIAHTUPOBAHHbIA (GUOPUHOBBIA TUAPOTeENb

XOPOILO 3aKPeNnuycs B MecTe XpslleBoro aedekTa, 6bL1a
BBINIOJIHEHA OYHUCTKA OCTATKOB XpslleBOM U PpuOPO3HOU
TKaHU N0 KpasM JedeKTa, yAaseHa CKJIepoTUYecKas
KOCTHasi TKaHb W  MpOJeJaHbl  MHOXeCTBEeHHbIe
Mukponepdopanuu my6uHod 5 MM M guamMeTpoMm 2,5
MM. [loc/ie OCTaHOBKM KPOBOTEYEHHSI U3 OTBEPCTHH C
MOMOIIbI0 MapJIeBOT'0 TAMIIOHA, IPONUTAHHOTO PACTBOPOM

aJipeHa/JvHa, 6blIa  TNpOU3BeJleHa  HMILJIAHTALMs
renapuH-KOH'bIOTHPOBAHHOIO (GUOPHHOBOTO THApOress,
comepxkaumiero  MCK  cHHOBHAJbHOU  0OGOJIOYKH U

poctoBble ¢axrtopbl (TGF-f1 m BMP-4). UMniaHTanus
rufporesisi Oblja BBINOJHEHA C IOMOLIbIO JBOMHOIO
LINpULA, coeJuHeHHoro cMecuTeseM (Baxter), koTopblii
M03BOJIIET  B3aWMOJIEHCTBOBAaTb  KOMIIOHEHTaM U3
LINpULIA HEeNocpeACTBEHHO B 30He TpaHCIJIAHTALMU.
[epBbii  mmpun, (1 ™ma) cojepxan ¢uOpHUHOreH,
renapuH-KOH'bIOTHPOBAHHbIM QUOPHUHOreH W POCTOBbIE
dakTopsl, pactBopeHHble B cpese MSC NutriStem® XFE
Btopoii wnpun (1 mu.) comepxan aytosorudHbie MCK u
TpoM6uH (pucyHok 4). Ilocne c60pky ABONHOTO LINpUIiA
BBINOJIHEHO Me/JlJIeHHOe 3aloJIHeHue XpslieBoro JedeKkTa
rugporesieM (pUCYHOK 5).

PucyHok 4 - Annaukayuonuas cucmema DUPLOJECT 0.5 ManouH8asugHol umMnaanmayuu pubpuHo8oz2o 2udpozess

Beigenenme MCK n3 KyneTHMBMpOBaHHe
KONEHHOro CycTaga MCK M nony4yeHHe
nayuexTa ruaporens

YA

Boccranosnenme
CYCTABHOMO XPALLA

WmnnadTauma rmaporens
B OCTEOXOHAPANbHBINA

Aedekt

Pucyrok 5 - TexHos02us1 BoccmanoeneHus deghekmos cycmasHo20 Xpswd ¢ NOMOWbH0 2enapUH-KOHBH2UPOBAHHO20 HUOPUHOB8020
2udpozes, cooepacaujezo aymoa02uvHble Me3eHXUMAIbHbIE CIMB0.108ble KAemKU U pocmosble hakmopbl

Kpome TOro, Bce manueHThl MPOXOAUJIHN JIyIeBOE
UCCJIe/IOBaHUE, BKJIIOYAIoIlee peHTreHorpaduio

Cnyvait 1

KOJIEHHOTO CyCTaBa B 2-X IpoeKuuax, a Takxe MPT
KOJIEHHOTO CycTaBa (pUCYHOK 6).

Cnyvai 2

PucyHok 6 - CHumku MPT deyx nayueHmos c ocmeoapmpo3om 2 cmeneHu
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Ha peHTreHorpamMmax KoOJIEHHOI'O CyCTaBa B
JIByX TPOEeKLUHAX M3y4yaJnuch BTOPUYHble H3MEHEHUs
KOCTHOM TKaHWU: U3MeHeHHe OCH KOHEYHOCTH, CKJepo3
CyOXOHJpaJbHOM  KOCTH, (QOpPMHUpPOBAHHE  KOCTHBIX
ocTeodUTOB, CyKEHHe CyCTaBHOH Iesd, HaJudue
JIOTIOJIHUTE/IbHBIX BKJIIOYEHUH B TNPOEKIUH IOJOCTH
cyctraBa u Jp. Takum o6pasoM, ycTaHaBJHBaJlach
peHTreHoJiorHYyecKasi cTafus 3a6osieBaHus. C MOMOIIbIO
MPT koJIeHHOro CycTaBa H3y4dald COCTOsSHHe XpALIa,
ONpejiesislIN CTelleHb JlereHepaly Xpsiilja, MEHUCKOB U
CBSI304HOT0 anmnapara.

OLeHKy COCTOSIHMSI CYyCTaBOB IPOBOJUJH IpHU
nomoiu wkaabl KOOS (Knee injury and Osteoarthritis
Outcome Score) [13], WOMAC (Western Ontario and
McMaster Universities Osteoarthritis Index) [14], 6os1eBo#t

CHHJPOM oleHuBasca nmo mkane VAS [15], a Takxke mo
pesysabraTaM peHTreHorpaduu u MPT g0 u 8 Hejesb ocie
MMIJIAaHTAI[MU TU/POTES.

Ouenka no mkasie WOMAC paspaboraHa Aauas
OLIEHKM pe3yJbTaTOB JleueHUsl pa3HbIXx 3abo/ieBaHUM
KOJIEHHOTo cycTaBa. OLleHKa COCTOsSIHUsI MPOM3BOAUJIACH
B 6asy1aX, ¢ MaKCUMaJIbHOU cyMMoii B 95 6asioB. boseBoi
CUH/JPOM B KOJIEHHOM CyCTaBe OLleHHMBaJICS MPU MOMOLIU
10-6annbHOM wKasbl VAS 10 1 ocse onepayuu. OnieHKa no
mkasie KOOS paspa6oTana JJisi oljeHKH GYHKIMOHAJIbHOT0
COCTOSIHMSI KOJIeHHOro cyctaBa. OLeHKa COCTOSIHUS
MPOM3BOJUIACh B 6a/LIaX, C MAKCMMaJIbHOM cyMMoii B 168
6as1/10B. Pe3y/nbTaThl aHa/M3a COCTOSIHUS CYCTaBOB [0 U
nocJie ollepaliiy NpeAcTaBJ/IeHbl B TabauLe 2.

Ta6/1uua 2 - Ol{EHKa COCMOosAHUSA KO/IEHHO20 cycmasa nayueHmos

WOMAC VAS KOOS
Hlxama onernxn Kontpoas OmbrT Kontposas OmbrT Kontposs Ombrr
Jlo omepariwu 41,2428 39,2+2,3 5,8+0,5 5,9+0,5 86,2+4,6 77,6+3,2
ITocue omeparmu 39.6+2,5 35.6+1,9 5,1+0,5 5,0+0,5 79.6+3,7 74,0+3,5
(8 memesn)
Kak BUJHO W3 Tabiulbl 2 KJMHUYECKasd OLeHKa KpoMe OIEHKM COCTOSIHMSI CYCTaBOB  ObLIM
COCTOSIHUSI CYCTAaBOB MOKa3ajia, YTO KaK B KOHTPOJIbHOW, MpOBeJeHbl  Ha6/IOJeHUss  3a  [aludeHTaMd s
TaK ¥ B ONBbITHOM IpyIe HabJJAaeTCa He3HAYMTEbHOE ONpeJe/ieHUs]  HeXeslaTeJbHbIX  OCJOXKHEHWH  mocie

yay4diieHue (GYHKIUOHATBHOIO COCTOSIHUS KOJIEHHBIX
CyCTaBOB TMAaIMEHTOB IOCJE JIeYeHHUsI C MCI0Jb30BaHUEM
PRP u ummianTauuu rujporess. OJHaKO 3HAYUTEJNbHOU
pasHunbl Mexay 3HadeHusasmu WOMAC, VAS u KOOS go u
rocsie onepanuu (8 HeZlesib) 06HAPYKEHO He OBLIIO.

UMILUIAHTAIlMK THAporess. Pe3ysbTaThl MOKas3aid, YTO B
TedeHUe 8 Helesib nocie UMIIaHTauu [KOT cepbe3HbIx
HeXXeJlaTeJIbHbIX OCJI0KHEHUH He HabJII0/1a10ch (Tabuia
3).

Ta6auya 3 - HebazonpusimHble 0CA0HCHEHUS OCAe UMNAAHMAayuu 2udpozes

Hebmaronpusarabie adderTsr [TamuenTsr, n Bpewms (memers)
Bous B cycrase 6 <3
Orek cycrasa 2 2
CuHoBHUT cycTaBa 2 <2
Kourparrypa cycrasa 0 -
WNudunuposanye XUpyprudeckod paHsl 0 -
Bosib B cycTaBax, CUHOBUT U OTeK HAGJIIOAAINCH INocneonepanuoHHasa peaGuauTanms.

Ha paHHUX CpOKaXx IOCJe ONepalud U BCe CHMITOMBI
NOJIHOCTbIO Hcye3nu K 4 Hejgene. Kpome Toro,
NoC/IeonepalMOHHbIX HHEKIUI TakKe 0O0HApYXeHO He
Ob1J10. 3HAYUTEbHBIX U3MEHEHUH B TeMIlepaType TeJa
W apTepuaJbHOM JaBJEHUHM [0 W IOCJe HMIUIAaHTALUU
rujporejss He O0OHapyXeHo. B remarosioruyeckux
npodu/Isax MNaALUEHTOB TAaKXKe He ObLIO CepPbe3HbIX
OTKJIOHEHHH OT HOPMbI. TOJIBKO Y OJHOT'0 NaleHTa 6bI10
06HApY>KEHO TOBBbIIIEHHE YHUCJIA JIEHKOLUTOB B KpPOBH
B IIEPBBIM JleHb MOCJIe ONepalyd, HO 3aTeM 3Ha4YeHMs
BEPHYJ/IUCh K HODMaJIbHOMY YDPOBHIO Ha TPETHUH JieHb.

06cy:xaeHue

B HacTosiuiee BpeMs JUIs Jie4yeHus
OCTEOXOH/IPaJIbHBIX nedexToB MIPUMEHSIOTCS
XUPYpPruvdecKre MeTO/bl, HallpaBJeHHble HAa CTUMYJISLHI0
pereHepanuu Xps[eBOH TKaHH B  IOBPEXJEHHOM
CcycTaBe TaKHe KaK, MHOXXeCTBeHHble MUKpomnepdopanuu
CyCTaBHOM IIOBEPXHOCTH, MO3aW4yHas XOHJAPOIIACTHKA,
abpasuss M Mukpomepesombl. OJHaKo, Kak TIoOKasaja
KJIMHUYEeCKass INPaKTUKa, OHM He MOTYT 00eclneyduThb
MOJIHOTO ¥ YCTOWYMBOTO BOCCTAHOBJIEHHUSI CYCTaBHOTO
ruajuHoBoro xpsma [16]. Kpome xupyprudeckux

36

Hocneonepaunon—maﬂ pea6unnTaunﬂ 6bly1a npou3BeJeHa
WHAWBUAYAJIbHO AJIAd KaXXJAO0ro naiueHTa B 3aBUCUMOCTU

OT pacrnoJio)KeHusi MW pa3Mmepa JedeKkTa, YpOBHs
$U3MYEeCKOH  aKTHBHOCTM U MOC/€ONepaldOHHOIo
nporpecca KaKJoro naunMeHTa. [laliMeHThbl J0JDKHBI

XOAUTb C NOMOILIBIO KOCTblJIEH B TedyeHHe 6 HeJeJlb U He
NOAHUMATL TdAXeJible IpeaMeTbl. HaHHeHTbI JAOJIXKHBI
BBIIIOJIHATb U30OMETPHUIECKHUe (1)I/I3I/I'~I8CKI/IE ynpaXHeHHA Ha
COKpalleHHue NMOAKOJJIEHHOT 0 CYX0XKHUJINUA U ‘{eTpreXFﬂaBOﬁ
MBIl B TEYEHHE 6 HeeJlb.

METO/[0B, B HEKOTOPbIX CTpaHaX MPUMEHSIIOT KJIETOYHYIO
TEXHOJIOTUI0O C  KCHOJIb30BaHHMEM  TpaHCIJIAHTALUH
ayTOJIOTMYHBIX  XOHAPOLMUTOB [JII  BOCCTAHOBJIEHHS
xpameBbix gedpexktoB [17, 18]. HecmoTpss Ha TO, 4YTO
METOJ], TPAHCIUIAHTALMK ayTOJIOTHMYHBIX XOHJPOLUTOB
CMOCOGEH YJIYUIIUTh pereHepannio XpsieBbiX AedeKTos,
OH UMeeT psiJi ONpeJie/leHHbIX HeJ0CTaTKOB, IVIABHBIMHU
M3 KOTOPBIX SBJSKITCA TPaBMaTUYHOCTb NpU 3a6ope
TPaHCIJIAHTaTa C COCeJHEro 3/0pOBOTO y4yacTKa Xpslia,
TPYAHOCTH  TOJIYYeHHUs  JOCTATOYHOTO  KOJIMYECTBa
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XOHJPOLUTOB M 3KCIIAHCHU HUX B KYJbType, a TaKxke
HeIloJIHOTa BoccTaHoBJjeHUs [19]. [loaToMy, pAaHHas
KJIeTOYHash TEXHOJIOTHUS MOAXOAUT JiJIsl BOCCTAaHOBJIEHUS
TOJIBKO HEOOJIBLIUX MOBPEXAeHUN CyCTaBHOTO Xpsllla, HO
He IVyGOKUX 0CTEOXOH/APaTbHbIX MOBPEXAEHUH.

TakuM o006pa3oM, B JaHHOM HCCJEJ0BAaHUU

BllepBble MPOAEMOHCTPHUPOBAHbI JaHHbIE O 6e30MacHOM
KJIMHU4Y€eCKOM IMNPpUMEHEHUU HHDBEKIIMOHHOI'O relapuH-

KOHBIOTUPOBAaHHOTO  GUOPUHOBOrO  TUApOresss  C
BbIBOAbI
Mpbl  moJsiaraeM, 4YTO pe3ysnbTaThl | ¢aswl

KJIMHUYEeCKOro HcclefoBaHUA mnokasanu, uyto ['KPI' c
MCK u poctoBbIMU paKTOpaMy He BbI3bIBA€T CEPbE3HbBIX
HeXXeJIaTeJbHbIX OCJIOXKHEHHUH TIocje HMIVIAQHTALUU
B JedeKTbl CyCTaBHOTO XpAIlla, 4YTO YKasbIBaeT Ha
6e30MacHOCTb Tujporess. 3HAYUTENbHOHW  pPa3HUIB
Mexy 3HadyeHusMu WOMAC, VAS u KOOS po u mocne
onepanuu (8 HeJesb) 0GHAPYKeHO He ObLI0. [lJIs1 OIleHKH
TepaneBTuieckod 3ddektuBHoctn ['KOI, nanueHTHI,
ydacTBoBaBlIMe B | dase KIMHMYECKOrO HCCJIeAOBaHHUS,
OyayT NPOXOAMUTH AasbHelllee o6cjefloBaHNe Yepe3 6 U
12 MecsueB nocje MMIUIQHTALUKU TUAPOTENA U TpebyeT
JlaJIbHeHIIero U3y4yeHusl.

KoHQIUKT uHTepecoB. ABTOpHI 3asBJSIOT 00
OTCYTCTBUHU KOHQJIMKTA HUHTEPECOB.

duHaHcupoBaHue. DuHaHCHpPOBaHHE [JAAaHHOTO
POEKTAa OCYIECTBJISJIOCh B paMKax Hay4HO-TEXHUYEeCKOM
nporpaMmbl Ha TeMy: «BHeapeHHe HHHOBAIIMOHHBIX

JlutepaTtypa

aytosornudibiMu ~ MCK  cHHOBHaZbHOM  060JI0YKH
u poctoBbiMU dakTopamu (BMP-4 u TGF-81) npu
ocTeoapTpo3e  KOJIeHHOro cycraBa. Kpome  Toro,
M0Ka3aHo, YTO HeCMOTPsl Ha HEKOTOpble OrpaHUYEeHHUs
apTPOCKONMYECKUH MeToJ, HUMILUIAaHTAlUM THJpOTess
ABJISIETCS TEXHUYeCKM MPOCTBIM M MaJIOMHBAa3WBHBIM

crnoco6om U UMeeT OoJibliMe IepCHeKTUBBl [JJIs
BHeJIpeHUs B KIMHUYECKYIO TPAKTHUKY.

TKaHeWH)XXeHePHbIX  TeXHOJOTMH B  MeJULUHCKYIO
NpaKTUKy  JAJs  BOCCTAHOBJIEHMS  IOBPEXJEHHBIX

cyctaBoB». JIpyrux HCTOYHHUKOB (GUHAHCUPOBAHUA He
6b110. UHGOpMHpOBaHHOE COr/IacHe NallMeHTOB MOJyYeHO.

BaarogapHoctb. KoJlIeKTHB aBTOPOB BbIpakaeT
6s1arolapHOCTh Pecny6/MKaHCKOMY TOCYZapCTBEHHOMY
npeAnpusaTHI0 «HaluoHaNbHbIHA LEHTP GHOTEXHOJOTHU»
KomuTera Haykun MUHHCTepCTBa 06pa30BaHHUS W HAYKU
Peciy6iinku  KasaxcTaH, 4YacTHOCTH  3aBeAylOLeMY
JlaGopaTopuel CTBOJIOBBIX KJIETOK, K.6.H. Oraro BsiuecnaBy
BopucoBu4yy 3a COTPYAHHUYECTBO B XOZe peaJU3alUU
JIAaHHOTO MpOEeKTa B paMKaX BblllleyKa3aHHOW Hay4yHO-
TEXHUYECKOW pOorpaMMmbl.

JTHYecKHe acneKkThbl. Y TMalUeHTOB ObLIO
noJiyueHo MHPOPMHUPOBAHHOE COIJIacMe Ha MyOGJIMKAIUIo
HUX MeJUIIMHCKOU MHPOPMALIU B BU/Jle HAYYHOU CTAThHU.
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Tyitinaeme

Bi3 mize 6ybiHbiHbIE ocmeoapmpo3biHbiH 11 scane 111 camuicut 6ap 10 Haykacmbly (3 ep, 7 alien) Xupypausiablk eMiHIH HomuxiceciH
capanaay sxypzizdik. Haykacmapdeiy opmawa scacel 49,3 (#28) kypaodsl. AndbimMeH KAUHUKAAbLLK JHCIHE PeHM2eHO/102UsIAblK meKcepyoeH
KelliH weMipuiek akay1apblHblH, OpHAAACYbIH, eAueMOepiH dcaHe mepeHdieiH eauwey yuin Haykacmapdbly mise 6yblHbIHbIH APMPOCKONUSIChL
scacandul. COHbIMEH Kamap, CUHO8UAAbObl KAbblKkmblH 6uoncusicel (30-50.me.) scacansin, aymon02usiiblKMe3eHXUMAN0bL 6aFAAbIKHCACYWanap
6es1in asnviHbin ecipindi. Opi Kapaill mize GYbIHbIHLIH APMPOCKONUACLIHAH KelliH dedpekm aiiMarblHA CUHOBUANLObI KAObIKMbIH 6aFaHA1bL
Jcacywanapsl meH ecy pakmopaapbl (TGF-f1 scane BMP-4) 6ap 2enapuH-KkoHs02ayusAaHFaH GubpuH 2udpozeni uMnaaHmayusiaaHobl.

AnblHFaH Homudicesnepze cylieHe omblpbln, — Me3eHXUMAa/AbObl 6araHa dcacywanapvl MeH ecy @akmop/apbl 6ap 2enapuH-
KOH®I02aYUAAAHFaH PubpuH 2udpozeni OyblH wemipue2iniy depekmiciHe umnaaHMayusanayodaH CoH HarblMCbl3 Kepi acep mybiHdamadbl.
By 63 kesezinde eudpozensdiH Kayinciz den sxcopamandayra MyMKiHOiK 6epeoi.

Tyiiin ce3dep: me3eHXUMAI0bl 6AFAHAILI HCACYWAAAD, OCMeoapmpo3, CUHOBUA0bI KAObIKWA, HaCyWwablK mepanus, GuépuHoik
2udpozew.
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Abstract

We analyzed the results of surgical treatment of 10 patients with Il and Il degree osteoarthritis of the knee joint, men = 3, women
= 7. The average age was 49.3 years (+28). An arthroscopic revision of the knee joint was performed to determine the location, size and
depth of cartilage defects. The synovial membrane was taken (30-50 mg), autologous mesenchymal stem cells were isolated and cultured.
Next, arthroscopy of the knee joint was performed, where a heparin-conjugated fibrin hydrogel was implanted into the defect area, containing
mesenchymal stem cells of the synovial membrane and growth factors transforming growth factor beta-1 (TGF-B1) and bone morphogenetic
protein 4 (BMP-4).

None of the patients, heparin-conjugated fibrin hydrogel with mesenchymal stem cells and growth factors caused serious undesirable
complications after implantation into articular cartilage defects, which may indicate the safety of the hydrogel.

Key words: mesenchymal stem cells, synovia, osteoarthrosis, cell therapy, heparin-conjuged fibrin hydrogel.
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BBeaeHue

[Iporpeccupytouias occupUIMpPYIOIast
dubpogucniazus ([I0P) saBasgeTcd caMoOCTOATENbHOH
HO30JI0TUYEeCKON dopmoti, XapaKTepU3yeTcs
reTepoToNnUYeckod occudpHUKaued U BPOXKAEHHBIMHU

nebekTaMu pa3BUTHs CKesleTa. B ocHOBe 3a6osieBaHUS —
MeTaIJIaCTUYECKUH OCTeOoTeHe3, B KOTOPOM YYacCTBYIOT
He KJIETKM T[epuocTa U 3IHJOCTa, a MPOUCKOAUT
TpaHchopMalusi COeJUHUTEJNbHON TKAaHU MbIIIEYHBIX
MPOCJIOEK, CYXOXKUJINH, CBA30K, Gacuuil 1 arloHEBPO30B B
KOCTHYIO TKaHb [1,2].

Jo HaCTOSILIETO BpeMeHHU JIMarHOCTHKA
3a00/ieBaHUsl  4Ype3BblYaHHO  3aTpyjHeHa. boJsie3Hb
HauMHaeTCcs B IepBOM  JleKaJile JKU3HH, SBJSAACH

HCKJIIOYMTENbHO MaTOJIOTMEeN JeTCKoro Bo3pacTa. Yaiie
JleTu 3a60JieBalOT B Bo3pacTe OT 3 [0 4 JieT, U3BECTHBI
c1ydau fie6ioTa 60J1e3HU B Bo3pacTe /10 3 Mecs1eB [3].

[I0® - HacneacTBeHHOEe 3ab0JieBaHME, CBSI3aHHOE
C TeHOM, OTBETCTBEHHbIM 3a  THUIEPHPOAYKIHUIO
MopdoreHHoro 6eska koctu BMP4 (bone morphogenetic
protein 4). T'en BMP4 oTHOCUTCs K TpaHCchOpMUpYOILEMY
dakTopy pocta (TGF), ydyacTByrouieMy B pa3BUTHH
BCeX OpraHoB U TKaHel. B Hopme curHan c reHa TGFb
noBbilaeT 3kcnpeccuto reHa ENPP1, yto cmoco6cTByeT
YCUJIEHHOW BBbIpaGOTKe HeopraHudeckoro nupodocdara,
HWHTH6UpYIOLero npolLecchl MHHepaJu3aLHuU u
kasbuuoukanud. Myrtauuu B reHe ENPP1 mopaBisioT
BBIPAabOTKY  HeopraHuhyeckoro mnupodocdarta, 4TO
BbI3bIBAET AHOMa/IbHYI OcCHPUKaALMI0 TKaHel. [eH,
onpefessoui  pa3BUTHEe  JAaHHOro  3aboJsieBaHUS,
HeJJaBHO KapTUPOBaH B JIOKyCe, pacloJIOKeHHOM Ha
JJIMHHOM I1eve 4-i xpomMocoMel (4q27-31) [4].

B nmocieaHee  BpeMss  HpPM  MCC/IEJOBAaHUH
GUOIICHOHHOT0 MaTepHasa y naleHTOoB c
dbubpoaucniazueli B aHOMaJbHOM  KOCTH  ObLIM

0GHapy»XeHbl KOCTHOMO3TOBbIe KJIETKH, MUTPUPOBaBIINE
B OYar NnepBUYHOTr0 MOBPEX/AeHUs TKaHU. BbLI0 Zj0Ka3aHo,
YTO CHelaJu3UpOBaHHbIE KJIETKH, BbIJeJIeHHbIE U3
KOCTHOTO MO3ra, CHoco6Hbl (GOpPMHPOBATb KOCTb B
OT/[JaJIEHHBIX OT CKeJieTa MeCTaX Y, IUPKYJIUPYsl B KPOBH,
MOTYT GBITb NPUYACTHBI K aHOMaJbHOMY 0OpPa30BaHUIO
KOCTEM.

B HavaJjie 3a60J1eBaHUs bopmupyercst
BOCMAJIMTEJbHBI MPOLECC B CYXOXHJIHSX, CBsI3KaX,
dacuusx, NOAKOMKHBIX TKaHAX M MbIUILAX, 06pa3youui
B JajbHeiiieM uHuAbTpaThl. Yepe3  HECKOJBKO
HeJleJlb WJUM MeCsleB B 06JIACTH 3THX WHQUIBTPATOB
MPOUCXOUT OTJIOKEHHE KaJbLIHsl, KOTOPOE B JjaibHEHIIEM
3aKaH4YMBaeTcss  occuduKanued WU 06pa3oBaHUEM
KOCTH B HEMNOJIOXKeHHOM MecTe. OJHaKO pasBUTHE
occUPHUKATOB BO3MOXXHO U 6e3 MpeAllecTBYIOIEH
KJIMHUYECKH BbIpakeHHOW wuHuibTpanuu. KoctHast
MeTall/la3usi COeJUHUTENbHON TKaHU MPOUCXOAUT [[ByMsl
NyTAMU: MEepBbIA THI — HENOCPEJCTBEHHAasl MeTalljla3usi
COEJIMHUTE/IbHOW TKaHU B KOCTb; BTOPOW - MeEpexo[
COEJIMHUTE/IbHOW TKaHM B KOCTb 4epe3 06pa3oBaHHe
Xpsila.

[lpy NaTOJIOrOAHATOMHUYECKOM  HCCJI€JOBAHUU
HaXoASAT aTpopHI0 CKeJEeTHBIX MBI, 3aMelleHHe HX
GUOPO3HON TKaHbK, OKOCTEHEHHWE MBbIIIIL, CBS30K,
CYXOXKHJIMH, amnoHeBpO30B, 06pa3oBaHUE 3K30CTO30B,
TUIIEPOCTO30B, YTOJIIEHHE KOCTEH C pa3pbixJeHHEM
ry6uyaroro BelecTBa anudu3os [1].

Z[e'm pu POXAEHWUH BBIMVIAAAT HOPMAJIbHBIMH,
He CYdTas BpPOXKJAEeHHBIX JedekToB  ckesera. Yacto
OTMEYaKTCAd MUKPO- U KJIHWHOAAKTUJIIUA (KJII/IHOBI/IAHaH

40

nedopmarnus) maableB KHUCTeH, 0COGEHHO XapaKTepHa
KJIMHOJAKTU/INS GOJIBIINX TasbleB HOT, UX BaJbI'yCHOE
MoJIoXKeHHe. B mepBoM HJIM BTOPOM [JIeCATHUIETHUU KU3HU
Ha llee, CIIMHe M IlJIeYaX Pa3BUBAIOTCA 6GoJie3HEHHbIE

WHQUIBTpPaThl,  GUOpo3HBIE  y3/1bl.  Bose3HeHHbIe
MHOQUABTPATbl B MSATKHX TKaHAX BBIMJIIJAST Kak
MOJIKO’KHbIE  OMyXOJIEBH/HbIE 06pa3oBaHHs, pasMep

KOTOpbIX BHavasie Jocturaetr 1 cM. Jlokanu3aunus Hux
- mnapacnvHaJIbHblE€ MBIIIIbl, MbILILbI [JIEYEBOTO U
Ta30BOro Mosica WM Iued. [losiBjeHHe HHPUIBTPATOB
CONPOBOXK/AETCS He3HAYUTEeJbHbIM MOBbILIEHHEM
TeMIlepaTypbl M TOKPAaCHEHHeM KOXXU HaJ| HHUMHU.
O6pa3oBaHre HHQUIBTPATOB MPOBOLUPYETCS YIIHOGAMH,
TpaBMaMH{, HWHOI/la J[IOBOJIbHO JIETKUMH, a TaKxe
OnepaTHBHbIMUA BMeLIATEJbCTBAMH, BHYTPHUMBbIILIEYHbBIMU
WHBEKIUAMH [5].

B nocneacTBUM HMHQPUIBTPATHl OKOCTEHEBAIOT B
Xo/le reTepoTonuyeckoi occudukanuu. KocTHass TKaHb
Hepegko GOpPMHpPyeTCsl Ha MecTe KpPOBOIOATEKOB U
cuHAKOB. OccuduKanms CKeJeTHBIX MbILIL PO/0JIKAETCS
o 16 JeT BKJIOYUTEJIBHO W TIpeBpaljaeT OOJIbHBIX

B  «OKaMeHeBIIUX Jwjel». Bo3HUKAWT CTOHKHe
KOHTPAKTyphl, MbIllIeYHble aTPOPUH, OrpaHUYeHHUs
NOABUKHOCTH TMO3BOHOYHMKA, pa3BUTHE KpPHUBOIIEH.

Jledopmanuss v QGUKCUPOBAHHOE MOJIOKEHHE TPYAHOU
KJETKM U TMO3BOHOYHOTO CTOJI0A BEAYT K Pa3BUTHIO
YaCTbhIX  PECTPUKTUBHBIX  JIEFTOYHBIX  3a00JIeBaHUM.
XapakTepeH BHELIHUH BU/| 60JIbHOT0: OX0/IKa CKOBaHHas,
roJi0Ba HaKJIOHEHA HEeCKOJIbKO KIepeu, JIML0 aMUMHUYHO,
MBIIIIBI e UMEIT BUJ HATSHYTBIX TKeW. [|BUXKeHUs
pe3Ko orpaHu4yeHbl BO BCeX OT/JesaXx I03BOHOYHHUKA.
OTMevaloTCcs aHOMaJIMM pa3BUTHA CKeJsleTa.

TeueHue 60J1e3HU BOJHOOGpPA3HOE, HHTEPBAJIbI
MeX/Jy OOOCTPEHUSIMM MOTYT OBITb JOCTATOYHO
Besikd. Bembiuku 10D  gBasiooTcs cnopauvyecKUMU
U HellpejckasyeMbIMU. [Iporpeccupymoliee TedyeHue
3a60JieBaHUsl NMPUBOAUT K TsKeJNbIM (QYHKIMOHAIbHBIM
HapylIeHUsIM ONIOPHO-JIBUTaTebHOI0 allapaTa, Iy60KoH
WHBaJMM3alM1 O0JIbHBIX U Npex/JeBpeMeHHON cMepTH,
NpernMylLeCTBEHHO B MOJIOJIOM BO3pacTe.

,ZlI/Ial"HOCTI/IKa OCHOBbIBAaeTCd Ha /[ABYX KJIMHUKO-
PEHTreHOJIOTUYEeCKUX KPpUTEepUAx:

1)Hanuuuu
MSATKHUX TKaHeH;

reTepoTONUYecKod  occHdUKaALUU

Z)aHOMaIlI/IHX Pa3BUTHA CKeJieTa, Npexae BCero,
6OJIBIIOTO naJsibna CTOIIBI.

PasnnyaroT TPpHU PEHTreHOJIOTU4YeCKrWe CTaauu
Pa3BUTUA OKOCTECHEHUA:

I ctagus (MHQUABTpALUU) — pa3pacTaHUE MOJIOION
JlereHepaTUBHOW TKaHW W BTOPUYHbIE JlereHepaTHBHbIE
M3MeHeHMs B MbllILaXx. Ha peHTreHorpammax 3TH
M3MeHEeHHUs He ONpe/e/II0TCS;

Il crapgus (dubposHOU UHAYpaLUU) — pyblLieBaHUe
MOJIOZIOM TKAaHU CO BTOPUYHON aTpodueld MbllIeYHOU
TKaHU. Ha peHTreHorpaMmax - «HEXHble» TEHHW THIA
KOCTHOH MO30JIH;

III cragus (okocTeHeHUs]) - o6pasoBaHuUe
KOCTHOW TKaHH B MeCTaX MOpa)keHWs MsATKUX TKaHeH,
YTO Ha pEHTreHOrpaMMax OTYeT/INBO MPOSIBJISETCS
UHTEHCUBHBIMU TEHSIMU.

Takum o6pasom, PEHTTeHOJIOTMYeCKH
ONpesesIsIloTCSl  KPYHHbIe Y4aCTKH OKOCTEHEHHUs B
MBILILAYX, CpallleHhe UX C KOCTSIMH, MTO3BOHOYHBIA CTOJIG
B BHJle 6aMOYKOBOW TpPOCTH, aHKHJIO3bl CyCTaBOB [4].
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Cnenuduryeckodl  JaGopaTOpHOM  JAMArHOCTUKU  HeET.
OcTpodas3oBblil OTBeT, BbIpaXKeHHas BOCHAJUTEJbHas
peakius WJM  HapylleHUe  KaJbLiMeBOTO oOMeHa

0ObIYHO He PeTrucTpUpyrTcs. Bo3MoXKHO MOBbIlIEeHHE
CbIBOPOTOYHOTO YPOBHSA Lie/o4HON docdaTassl, HHAEKCA
Kanblui/dochop, cBUAETENbCTBYIOLIEe 00 aKTHBALUHU
MeTabosM3Ma KOCTHOM TKaHM. [lpyrue mnokasaTesH,
BKJItO4as GesikoBble ¢pakiud U ocTpodasoBble OeKH,
OGUOXMMHUYECKHe U UMMYHOJIOTHYecKHue TeCThbl, He UMelT
OTKJIOHEHUH OT HOpMaJbHbIX BeJMYHUH. MOTyT ObIThb
NpPHU3HAKU MeTaboJMYECKOr0 alli/io3a U aHeMuH [3].

JlubdepeHunanbHbIl  AUArHO3 MPOBOAUTCA C
3a00/1eBaHUSIMY, MMEIOIMMH aHAJOTHYHblE CHUMIITOMBI:
$OKaJbHBIM CKJIEPOTUYECKUM MHO3WUTOM, HOBEHHJIbHBIM
JlepMaTOMHUO3UTOM C  KaJbLMHO30M,  CHUCTEMHOU
CKJIEPO/IEpMUEN, UHTEPCTULHMAJBbHBIM  KaJIbLIHHO30M,
Jl06pOKaYeCTBEHHBIMU U 3JI0KaYeCTBEHHBIMU
HOBOOOPA30BaHUSIMU  KOCTEH U  MSATKUX  TKaHel,
HNPEUMYLIECTBEHHO - 0CTE0CapKOMOH, ocT
WUH'bEKIIMOHHBIMHU rpaHyJjieMaMH, napasuTapHbIMU
MHBa3UsAMU (LUCTULIEPKO3 U T. 4.) [4].

Cnoco6a  mpefoOTBPaTUTb  HPOrpeccHpoBaHHE
3a60Js1eBaHUs He CyILECTBYET. OnepanuonHoe
yAaneHue occUPUKATOB JIMIIb YCUJIMBAEeT MPOLECCh
occupukauuu. IPPEeKTUBHOCTb  IVIIOKOKOPTHUKOUJOB
(TK) He pokasana. HauGosiee mMpokoe HpUMEHEHHE

OnuvcaHue KJIMHUYeCKOro cay4dada

BosbHOU E. 26 user. XKaso6Gbl Ha OTCyTCTBHUE
JIBIKEHUH B 000MX Ta300eJpeHHBIX CyCcTaBaX, O0O0JIU
B MpPaBOM Ta3006e/[peHHOM CyCTaBe NpPH JJUTEJbHBIX
dusnYecKkux Harpyskax, orpaHUYeHue JIBMKEHUH B pyKax
Y HOTaX, HapylIeHUe MOXO0/[KH.

AnamMHe3 3abosieBanuss: Co cJj0B GoJsieeT
c poxjenus. Jleuenue He mnosay4yan. bosee 5-7 et
HasaJ CTaJl OTMedyaTb [OCTEeNeHHOe OrpaHUYeHHe
JABW>KeHUM B Horax. CHayasa ABW)XEHHE OTCYTCTBOBAJIO
B IIpaBOM Ta306e/[peHHOM CyCTaBe, MOCJeJHHE JIBA Tofa
OTCYTCTBYIOT JIBH>KEHUS B JIEBOM Ta300eipeHHOM CyCTaBe.

O6bekTuBHOe cocTosiHUe: OO6lee  cOCTOsSIHUE
OTHOCHUTEJIBHO  yJOBJETBOPUTENbHOE. ACTEHHYeCKOTo
Tesiocn0xeHUs. Ko>kHble NMOKPOBbI, BUJJUMble CJIU3UCTbIE
dusnosornyeckon OKpacCKH, YHUCTBHIE. JbixaHue
NpPOC/YIINBAETCS [0 BCeM IOJISIM, BE3UKYJISIPHOE, XPUIIOB
HeT. YJA/J = 19 B', mepKyTOpHO-J€royHblii 3BYK. TOHBI
cepaua sicHble, putMuuHble. YCC = 75 B', A/l 120/80 MMm.
PT. CT. f3bIK YMCTBIN, BAQXKHBIN. [Ipy Majsbnanuu *KUBOT
MATKUH, 06e300Jie3HeHHbIH. [ledeHb U cejle3eHKa He
yBesinyeHbl. CUMOTOM MOKOJIQYUMBAaHUS OTpULIATesIeH C
06eux cTopoH. Pusmnosoruiyeckre OTHpaBJeHUsS B HOpMe.
HeBposiornyeckuit cratyc: Co3HaHue He HapyuieHo (15
6. no IIKT). B co3HaHUU, KOHTAKTEH, aJleKBaTeH. Peub He
HapyueHa. 3pauku OD=0S, ¢oropeakuus xkupas. Jluuo
CUMMETPHUYHOe, SI3bIK N0 cpejHeld JIMHUMU. TOHYC MbILIL]
cHKeH. Cujia B KOHeYHOCTsX: pyka (mp. 2.0, neB. 2.0); B
Horax (mp. 3.0, sieB. 2.0). DyHKIMU TA30BbIX OPTAaHOB HE
HapylleHbL

[Ipy ocMoTpe nanueHT NepeJBUTaeTCs C TPYAOM,
3a CYeT aHKMUJ103a Ta306e/peHHbIX CyCTaBOB B IOPOYHOM
NOJIOKeHUU. /[IBMXKeHUsT B 060UX Tas306eApeHHBIX
cycTaBax OTCYTCTBYIOT. JleBoe 6eApo B MOJIOXKEHUH
crubanus 80 rp. ¢ HapyxHOH porayueil. [IpaBoe 6Geapo
B NoJiokeHuu cru6anus 135 rp. [Ipu nanpnanuyd Markux
TKaHell onpejessiloTCs KOCTHble HApOCTbl 1O MepeAHel
NOBEPXHOCTU MpaBoro 6Oejapa. KocTHble 35K30CTO3bl B
ArOAWYHON 06/1aCTH € 06eUX CTOPOH, TaKXKe ONpe/iesieTcs
MaCCHMBHBIA KOCTHBIM 3K30CT03, 0XBAaTbIBAOLWN IpaBbIi

HaxoAUT 3TUJIeHAMaMUHTeTpayKCycHas KHUCJI0Ta
(3ATA). HcnonbsyroTcs oucoochonarel (2%
kcugudoH),  HOAMCTBIM Kalui, BUTAaMUHBI Tpynmnbl B,

C, A, 6uoctumynaTtopsl. Ilpu sToM ciefyeT usberaTb
BHYTPUMBIIIEUHbIX HHBbeKLUH. PUsnoTepaneBTHYECKOE
npoLefypbl:  NPUMEHAITCI  3jJeKTpodope3  Kaaus
Woau/aa, yAbTpa3BYK, COJUIIOKC Ha 06JIaCTh MOPaKEHHOU
MBI, H0J06pOMHBIE, paJIOHOBEIE, CY/IbGUIHbIE BAHHBI.

[IpotuBonokasanbl YBY, mnapa¢uHOBBIE aNMIMKaLUHY,
Maccax [5,6].

Hcxop, 3a60J1eBaHUS Oe3HaJeXXHbII u
HebsaronpusaTHbeIA [2,7]. [IpoAOIKUTENBHOCTD >KU3HU

GO0JIbHBIX pasyin4yHa. YacToH MPUYHMHOHN CMEpPTH SIBJSETCS
JeroyHass HHdekuuss Ha GOHe TUNOBEHTUJIALMU. B
NepcrHeKTUBE €eCTh HaJeX/Ja Ha COo3/laHHe JIeKapCTBa,
6JIOKHMPYIOILET0 MeHETUYECKMH MeXaHH3M, 3alyCKaroLui
POCT JIMIIHUX KOCTEH.

Taz06epeHHbIN CyCTaB W NepefHIO MOBEPXHOCThb
npaBoro 6ejpa /o HIKHEH TpeTH. /IBIXKeHHs B MPaBOM
KOJIEHHOM cycTaBe: crubanue - 90 rp. pasrubaHue -
180 rp., B JIeBOM KOJIEHHOM CyCTaBe: CTMOaHHe - TOJIHOE,
pasrubanue - 175 rp. KocTHble pa3pacTaHusi B BepxHeH
TPeTH [IPaBOH U JIEBOU rOJIeHH, 060HX KOJIEHHBIX CyCTaBax.
[Ipy ocMoTpe o06JsacTH CIOHHBI OTMevaeTcs rpyb6as
Jedopmarius, TPOSBJSIONAACST B BUJE CKOJTHOTHYECKOH
JIYTH C BBIMYKJIOCTBIO CIIpaBa B IPY/IONIOSICHUYHOM OT/ieJie
MO3BOHOYHMKA W MHOXXECTBEHHBIX KOCTHBIX BBICTYTIOB.
JIBI>KeHMs1 B LIEHHOM, TIPYJHOM, IMOSICHUYHOM OT/eJie
MO3BOHOYHHKA OTCYTCTBYIOT. TakXe ompezessieTcs
Jedbopmanusa  KocTed dYepema, acHMMeTpHUs  JIHIA,
nebopmanusa rpygHod KieTku. [lopoyHoe mosioxKeHUe
rOJIOBBI C HAaKJOHOM BIPaBoO, C IOBOPOTOM BJIEBO.
AMyuMu4yHOCTE JiMna. ATpodus MBILIL CIWHBI, BEPXHUX
Y HIKHUX KOHeYHOCTeH. /IBIKeHHs B 060UX MJIeYyeBbIX
cycTaBax orpaHudeHbl: cru6aHue - 30 rp. OTBeJeHHe
- 65 rp., B JIeBOM ILJIeYeBOM CycTaBe: crubanue - 90
rp., oTBeJileHWe - 75 rp. AHKWIO3 NPABOTO JIOKTEBOTO
cycTaBa B IIOJIOKEHWH HemNoJiHOro pasrubanus (170 rp.).
JIBI>KeHMs B JIEBOM JIOKTEBOM CycTaBe: crubanue - 40 rp.,
pasrub6anue - 170 rp. HermosHble ABMKEHUS B BHCOYHO-
HIDKHEYeJIOCTHOM CcycTaBe. MUKpO- U KJIMHOJAKTHJINS
6OJIBLIIUX MaJIbIleB CTOM, BaJbIycHas AepopMarus.

OGIIeKJIMHUYEeCKHe aHaIU3bl KPOBH, GEJIKOBbIE
¢pakuuu U ocTtpodasoBble OesKH, OUOXUMHYECKHE U
MMMYHOJIOTHYECKUE TECTHI B IpesiesiaX HOPMBI.
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PucyHok 1 - BoabHOUl 26 1em, KoMnblomepHas momoapadusi U peHmaeHozpamma masa

Ha penTtreHorpamMMax mnpaBoro 6efipa C 3aXBaTOM
CMEXHBIX CyCTaBOB B 2-X IPOEKUUSAX CycTaBHas
1meJb Ta300eApPeHHOr0 CycTaBa HECKOJIbKO CyXKeHa,
NpOoC/AeXXUBAeTCsI Ha BCeM INPOTSKEHHUM, KOHTYpPBI
CyCTaBHBIX MOBEPXHOCTeH c Cy6XOH/JpaIbHbIM
ocTeocksnepo3oM (pucyHok 1). Ilo popsanbHOMY
KOHTYpy 6eJpeHHOH KOCTU B MeXBepTeJbHOU 06J1acTH
NpOC/AeXXUBAeTCsl  JIOTOJIHUTe/NbHAs  TeHb  KOCTHOH
IJIOTHOCTU HEOAHOPOAHOW CTPyKTyphl 11 cM. x 7 cMm,,
(R-mpH3HaKK OCTEOMBI) C YeTKUM, HEPOBHBIM KOHTYPOM, OT
KOTOPOH B MPOKCHMaJIbHOM U J0pP3a/IbHOM HalpaBJIeHUU

OTXOASAT BBITAHYTOM, MNPUYYAJMBOH QOPMBI y4aCTKHU
occudUKalMM MATKUX TKaHeW (JocTUrarolive ypOBHS
rpaHunpl c¢/3 - H/3 pguadusa 6Gexpa). [lo mopsasbHOMY
KOHTYpy Ha ypOBHe JUCTaJbHOro MeTadpusa 6GeJpeHHOH
KOCTH TNIPOCJIeKMBAETCS KOCTHBIM 3K30CTO3 Ha IIMPOKOM
OCHOBaHUM AJIMHOU 10 1,3 cM.

Ha KOMNbIOTEpHOHM TOMOrpaMMe Ta3a BBISBJIEHBI
Ha/MuMe TIpyObIX KOCTHBIX MOCTOB MeX/JAy IpaBoOH
OeipeHHOM U MO/IB3/I0IIHON KOCTSIMU (PUCYHOK 1).

PucyHok 2 - PenmezeHozpamma s1e8020 masobedpeHHo20 cycmasa u cmon

Ha peHTreHorpamMme Tasa JieBOro Ta3o6eipeHHOr0
cyctaBa B 6GOKOBOM NpPOEKL MM CycTaBHas  Iesb
JIEBOTO Ta300e/IpeHHOr0 CycTaBa He IpPOC/eXHBaeTcH,
aHKujgo3upoBaHa  (pucyHok  2).  [IpokcuMasibHBIN
oTAes Juajau3a JeBoro 6Gesipa JepopMHUpPOBaH 3a CYET
MacCUBHBIX  KOCTHBIX  pa3pacTaHUW  (9K30CTO30B),
NPUBOASAIINE K CHHOCTO3UPOBAHUIO KpbLIa MO/JB3/[0IHOMN
KOCTHU € GefipeHHON KocTbio. [lo 3a/jHEMy KOHTYpY JIeBOH
6epeHHON KOCTH HPOCJIEKHUBAETCS KOCTHOH MJIOTHOCTH
TeHb 9,3 cM. X 5,5 cM. ¢ 4YeTKUM, HEPOBHBIM KOHTYpPOM,
MPOKCUMAJIBHO U IUCTAJIbHO OT KOTOPOU MPOC/IEKUBAIOTCS
y4aCTKU OCCUUKALMK MSATKHUX TKaHeM.

Ha peHTreHorpaMmax 06eMux CTOI B 2-X IPOEKLHAX
MPOC/IEXUBAETC YKopoyeHHe ¢asaHr 1 masnblieB 00eux

CTOTI, TOCJIeAHUE CUHOCTO3UPOBAHbI MEX/AY COOOH, ILiesb
MexdasaHroBBIX CycTaBOB 1 masblieB 06eMX CTON He
IIPOCJIEKUBAETCA. R-kaptuHa AByctopoHHero hallux
valgus: cnpaBa 2 cT., cjieBa 3 CT. - yroJ1 OTK/JI0HeHHs 1 masbLa
npaBo# cTomnbl 22 Tp., ieBo# cTonkl 33 rp. JlebopmMmupoBaH
KOHTYpP CyCTaBHON MOBEPXHOCTU TOJIOBOK 0GENX IepPBBIX
IJIIOCHEBBIX KocTed. [IpoJlosibHBIN CBOZ, 06eux CTom
ymtomés. CycTaBHble ILIeH MOJATapaHHBIX CYyCTAaBOB He
NPOCIEXNUBAIOTCSI, AHKUJIO3UPOBaHbL [IpociexuBaeTcs
occudUKaLUa MATKHAX TKaHEeH MO /I0p3aJbHOMY KOHTYPY
H/3 nquadu3a 60sble6epIOBOM KOCTH JIEBOU roJieHH (Ha
BHU/INMOM OTpE3Ke).

PucyHrok 3 - PenmeeHozpamma npagozo 10KkMeso20 cycmasa 8 08yX NPOEKYusix
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Ha peHTrenorpammax IpaBoro JIOKTEBOI0 CycTaBa
B 2-X MpPOEKLHUsAX 3HAYUTEJbHO CyXeHa CyCTaBHas
ieJb MOCJeJHEero, KOHTYPhbl CYCTaBHbIX IOBEPXHOCTeH
HepOBHBIE, C CYOXOH/IpaIbHbIM OCTEOCKJIEPO30M (PHUCYHOK
3). [IpocyiexknBaeTCss KOCTHBIN 3K30CTO3 MO 33/iHE60KOBOM
MIOBEPXHOCTH IJIeya Ha YpPOBHe cpeJiHeH TpPeTH U HIKHeH
TpeTu 8 cM. X 1,3 cM., HallpaBJIeHHe POCTa B AUCTAJIbHYIO
CTOPOHY, NPOCJIEKMUBAIOTCA TEeHU 3K30CTO3 Ha YpPOBHE
JUCTAJbHOTO 3nuMeTadu3a IJIeYeBOUM KOCH, TOJIOBKH
JIy4eBON KOCTH.

9THU JlaHHbIE COOTBETCTBYIOT PEHTTEHOJI0THYECKON
kapTtuse [10P.

[ManueHTy BbICTaBJIEHA nporpeccupyouas
occudunupyromas  ¢ubpoaucmiazusa ([10P). Ankuios
Ta306e/ipeHHbIX CYCTAaBOB B MOPOYHOM TMOJIOXKEHHH.
BTOpPUYHBI  CKOJIMO3  TPYJONMOSICHUYHOIO  OTAeJsa
M03BOHOYHMKA. [eHepasM30BaHHBINA AHKHJI03
N03BOHOYHOTrO cTo/16a. KprBoes. KoHTpakTypa BUCOYHO-
HU)KHEYEJIIOCTHOTO CycTaBa. AHKHMJI03 IPABOI'0 JIOKTEBOTO

06cyxaeHue

B HacTodlee BpeMdA, He CylmeCTBYeT HHUKaAKHX

JIOKa3aHHBIX  9PQPEKTHUBHBIX METO/0B NMPOPUIAKTUKH
win nedenuss OOIl.  C orkperthem reHa POIl crasno
BO3MOXKHBIM IOHMMaHHMe TIaToreHe3a 3a6oJieBaHUS.

[lepcrieKTUBHOU SIBJISIETCS HENOCpeACTBEHHass paboTa
C reHOMOM, HO B HacTOsill[ee BpeMsl JaHHble METO/ibl
JIeYeHUs] HaXOJATCS JIMIIb Ha CTaZWU NpeJBapUTe bHbIX
JIa6OpaTOPHBIX HCCIEJOBAaHUH M He MNPUMEHSIIOTCI B
KaAMHUYecKkor mpakThuke. C 95% BEepPOATHOCTBIO MOXKHO
JIMarHOCTHPOBATh MATOJIOTHUIO ¥ pebeHKa, ecyiv OJfHa WJIH
HECKOJIbKO (aslaHT GOJIBIIOro MaJiblia HOTH UCKPUBJIEHBI
BOBHYTpb. B HEKOTOPBIX CjydasiX y Hajblla OTCYTCTBYET
cycraB. Yame Bcero IMpoOrpeccUpymUIidM MHO3UTOM
60J1el0T Ma/b4uKH. CHUMITOMOM HeJAyra B paHHEM
MJIa/IeHYECTBE sIBJISIeTCS 60JIe3HEHHasl MaJblal|s MbIIIII,
Opyd 3TOM OHM JOCTAaTOYHO IUIOTHbBIE, HaNpsDKEHHBIE.

BbiBOAbI

[Iporpeccupytouas occuduuUpyroas
dubpoancnIazus KaK y Hallero naunMeHTa
ocraercst OZJHUM u3 TSDKEJIBIX, HEYKJIOHHO
NporpeccupymIlnx  3aboJeBaHUM, TpeOYLUX  KakK
NOMCKAa  HOBBIX  TepaneBTHYECKUX  BO3MOXKHOCTEH,
Tak U OCBEJIOMJIEHHOCTH (paHHsAS JHUarHOCTHKA)

M NOpaBUJbHOM BpayeGHONM TaKTUKH BO uU3bexaHUe
HONBITOK XUPYPTUYECKOW KOPPEKUMH WM  B3ATHUSA
GMONTATOB U NMpPEeAOTBPALIEHNUs ATPOTeHHbIX TOPAXKEHUH,
a TakXe ONTHMU3ALUU OCTABIUMXCS (QYHKIMOHAJIBHBIX
BO3MOXHOCTeH 60JIbHOTO.

Penkue ¢opmbl 3a60/1eBaHUH KOCTHO-MbIIIEYHON
CHCTEMBbI TNPEJCTAaBJIAIT HECOMHEHHBIH HWHTepec s
peBMaToOJIOrOB, IeJHaTPOB, OPTONENOB C IO3UIUU

JlutepaTtypa

cycraBa. CMellaHHash KOHTpaKTypa O00OUX TIIJIeYyeBbIX
cyctaBoB. CrubaTesibHasi KOHTPAKTypa JIeBOTO JIOKTEBOTO
cyctaBa. HOC 4 ctenenu.

YuuTbIBas TSKECTb M creluUYecKH XapakTep
[ATOJIOTHH, OT OIEepPaTHUBHOrO BMeEIIATeJbCTBA U
dusuorepanesTuyeckoro JsedeHus (PT/, JI[, JIPK)
PEKOMEH/I0BAHO BO3JEPXKATbCS, B CBSI3U C BbICOKUM
PHUCKOM IIPOrpeccUpoBaHuUs 3a60J1€BaHHUS.

PexomeHnpanuu:

1. HaGstonenne oprtomnesia, peBMarToJora,
OHKOJIOTa B ITOJIMKJIMHUKE 10 MECTY XKUTeJIbCTBA;

2. U3beraTpb TpaBMaTHU3aLUH,
NepeoxJaKieHus;

3. Kypcbl DT, JIOK, Maccaxa
KaTeropru4yecKH 3alnpelleHbl;

4, [lpu 6oasx: KeranoB 10 Mr. mo 1

TabJieTKe MocJje e/bl.

Eumle oAHMM NpPU3HAKOM IMATOJIOTUM SIBJSETCS OTeK
MSTKUX TKaHEH TOJIOBbl, KOTOPbIA MOT 6bl BO3HHUKHYThb
NMpYU HE3HAYUTEJIbHBIX YIIM6axX WM IapalnuHax, yKycax
HacekoMblX. OpHako npu Hasnuuu POIl oTeyHOCTH He
pearvpyeT Ha MeJJMKaMeHTO3HYI0 Tepanuio U He IPOXOJUT
B CPOK [10 Mecsla.

[lox Koked B 06JIACTH CHHUHBI, TPEAIIeYbS WU
ey TaKXe MOTYT BO3HHUKATh YIJIOTHEHHUSI pa3MepoM
o necatu caHTuMeTpoB. [lonavany [10® 3aTparuBaer
MBIIILBI IIeH, CHOUHBI, TOJIOBY, IO3Xe OIycKaeTcs B
OpIOLIHOM U GeApeHHBIN OTAes bl MyCKyJaaTypbl. OfHaKO
HeJyr HUKOTJA He MopakaeT MBIIIEYHYI0 TKaHb CepAla,
JAnadparmy, si3bIK, OKOJIOT/Ia3Hble MyCKyJibl. Bosie3sHb yacTo
MYTaIOT C OHKOJIOTHEHN U MBbITAIOTCSA YAAJIATbh BO3HUKIINE
3aTBEP/EHUs, YTO He INPUBOJUT K BBI3/JIOPOBJIEHHIO, A
MPOBOLUPYET GYPHBIN POCT «HEHYKHBIX» KOCTEH.

Kak JguddepeHIMaNbHOW [AUACHOCTUKH, TaK U OOILUX
npejacTaBieHuil o natorerese. [I0O MoxeT BrICTynaTh B
KaueCTBe MOJIeJIM CUCTEMHOT0 KaJIbIIUHO3a, U3y4YeHHe ITOU
HO30JIOTUH MTO3BOJIUT MOHATH MOJIEKYJ/ISIPHbIE MEXaHU3MbI
KoCTeoOpa3oBaHUs. PellleHUI0 TPOGJIEMBI JIeYEHUS] ITOTO
TsKeJIoro 3aboJieBaHUsI MOMOXET CO3/laHue OpdaHHBIX
JIEKApCTB, BO3/IEUCTBYIOLINX HA KJIIOUeBble FeHETUUECKHe
fedeKThl.

dTHYecKHe aCeKThl. Y NalnreHTa ObLI0 MOJTy4YeHO
MHGOPMHPOBaHHOE COrJIacHe Ha MyG/IMKaLHIO.
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Abstract
This article presents a clinical case of a 24-year-old man with progressive fibrodysplasia ossificans. The progressive course of the

disease leads to severe functional disorders of the musculoskeletal system, severe disability — of patients and premature death, mainly at a
young age. There is no way to prevent the progression of the disease. Surgical removal of ossificates only enhances the processes of ossification.
A common cause of death is a pulmonary infection due to hypoventilation. In the future, there is hope for the creation of a drug that blocks the

genetic mechanism that triggers the growth of extra bones.
Key words: progressive fibrodysplasia ossificans, clinical case, fibromyozitis, fibrosarcoma, treatment fibrodysplasia, clinical case.
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OnucaHue KAUHUYecKoz20 cay4yas

KnuHn4yeckun cnyqaﬁ JIedeHHUA KHCTO3HOoro OﬁpaBOBaHI/IH mjie4eBoro CycraBa
y pe6eHKa C 3allOJIHEHHUEM KOCTHOro AE(I)EKTa AJJIOTPAHCIIJIAHTATOM
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Pe3wome

KucmosHble o6pa3osaHusi nsevesozo cycmasa y demell npu Omcymcmeuu JieyeHus Mo2ym npusecmu K paspyueHur U
OMMUPAHUK KOCMHOU MKAHU, YMO Modcem nosJeds 3a coboll no/iHoe yoajneHue nospexc0eHHOU vacmu, ygeauqusdst — 8eposimHOCmb
Heydo8/1emeopume ibHbIX Pe3y/1bmamos.

Hamu npedcmassien KauHu4eckutl cay4ati nayueHma ¢ do6poka1ecmseHHbIM HO8006pa308aHueM eepxHell mpemu a1egoll nie4esol
Kocmu, KOmopoMmy 6bl1a 8bINOJHEHA IKCKOX/eayus KUCMbl, a makxce npogedeHd KOCMHASL NAACMUKA a1102pagmoM ¢ UCNO0b308aHUEM
Map6ypackoil cucmembl.

Mul nonazaem, ymo npumeHeHue a1/102eHHbIX MPAHCNAAHMAMO8 HA 0CHO8e JOHOPCKOU KOCMU U XpsAAwa 0151 80CNO/HEHUS KOCMHbIX
degpekmog cayxcum adekeamHol 3KCNepuMeHmManbHoll MoOeblo 0151 6CECTNOPOHHE20 U3y4YeHUSl NPOYeccos U MexaHUusMo8 penapamueHo20
ocmeozeHesa. TexHo102UuU AAA0MPAHCNAAHMAYUU KOCMHOU MKAHU HAX00Am ece 60J/ee WUpoKoe KAUHUYeckoe npumeHeHue U CAyxcam
a/s1bmepHamMueoll cywjecmsyrwuM eapuaHmam aymonadacmudeckux onepayutl. OdHako csiedyem y4umwi8ams, Ymo MHO20(haKMOPHbIL
Xapakmep camoz0 npoyecca penapamueHO20 OCmeozeHe3d, onpeodeaseMblli KOMNAEKCOM JOKANbHLIX U CUCMEMHbIX MeXAHU3MO8 e20
peayaayuu, cozdaem npednocbLAKU 0151 NOUCKA HO8bIX Memodo8 ONMUMU3AYUU pezeHepayuu KOCMHOU MKAHU.

Kamwuesvle caosa: a/mozpagim, KUCmo3Hble 06pa308aHu;7, penapamueHbu'J ocmeozeHes, KOCMHbIL mpaHcnaaHmam.

Corresponding author: Sholpan Mukasheva, Head of the Department of Pediatric Orthopedics, Regional Center for Traumatology and Orthopedics.
Professor H.Zh. Makazhanova, Karaganda, Kazakhstan

Postal code: 100000

Address: Kazakhstan, Karaganda city, st. Mukanova, Art. 5/3

Phone: +7 (7212) 50-76-76

E-mail: mukash_67@mail.ru

J Trauma Ortho Kaz 2022; 1 (61): 46-50
Recieved: 22-01-2022
Accepted: 14-02-2022

This work is licensed under a Creative Commons Attribution 4.0 International License


https://doi.org/10.52889/1684-9280-2022-1-61-46-50

Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 61 (2022)

BBeaeHue

KocTHbIe
IOHOIIIecKasl,

KHUCTBI (conuTapHas, npocras,
M30JIMPOBaHHA, JucTpodudeckas)
- JTO oOmyxoJenofo6HOe IOpaKeHHWe Pa3INYHBIX
KOCTed CKeJeTa B BHJe OJHOKAaMEpPHOH IIOJIOCTH,
3aMOJIHEHHOW IPO3pavyHbIM HJIM CJerka KpOBSIHUCTBIM
COZIEP>KMMBIM, BBICTJIAHHAsI HM3HYTPU COENUHUTENTbHOH
TKaHbIO PA3/IMYHON TOJIMHBI C HAJUYMEM TUTAHTCKUX
MHOrosilepHbIX ocTeoksactoB [1-3]. Ilpoctas kwucra
KOCTU cocTaBJisieT 3% cpeayu BCex MOPaKEHWH KOCTHOH
cuctembl [4,5]. lloparkeHHe Kak JIOKaJIbHOE, OJJUHOYHOE
B 85% Ha6/II0leHNI pa3BUBAETCA ¥ JleTel U MOJPOCTKOB
B NePBBIX /IBYX [leKa/laX )KU3HY, yallle B Bo3pacTe oT 8 /10
14 neT. Y B3pOC/ABIX KOCTHBIE KUCThl BCTPEYAIOTCS peXKe.
Kucra xoctu y leBodek pa3BHUBaeTCs B 2 pas3a pexe, 4eM
y MaJIbYUKOB [4-6].

Hau6oJsiee yacToit Jiokasm3anued KUCT SIBJSIOTCS
NpOKCHUMasIbHble MeTapu3bl MJe4yeBOH, GegpeHHOH
U GosbliebepioBoit kKoctedt (90-95%). 3HaAUUTEBHO
pexxe OHM pacnoJsiaraloTcsa B Auaduze (4-12%) [5,6].
BcTpedaroTc KUCTBI U B APYTMX KOCTAX: Tasa, yepela,
JIONIATKH, pebep, YeJ0CTH, NITOYHOH. KucThl 6GejpeHHOMI
Y IJIeYeBOM KOCTeH XapaKTepHbl AJis UL, MoJioxke 20 JieT.

OnucaHue KIMHUYECKOro cay4yas

[Mauuent 2012 rp. [octynun c xano6amMu Ha
ob6pa3oBaHUe BJIeBOM MJleyeBOM KOCTH. CO C/I0B3aKOHHOTO
npejictaBuTeis, B sHBape 2021 rojja 6611 NaTO/I0TMYECKU I
nepeJsioM JieBOH IJile4eBOM KOCTH, OCJIe Yero ob6HapyxeHa
KHCTa BepxHell TpeTH JIeBOH IiedeBON KOCTHU. Jledynauch
B 06/JaCTHOM ILleHTpe TpaBMaTOJOTHW U OpTONeAUH
uM. npodeccopa XK. MakakaHOBa, rje MNpPOU3BEJEHO
MeTaJlJIOOCTEOCUHTES nJjieyeBou KOCTH (MOCQ).
KoHcynbTHpOBaHbl OHKOJIOTOM IOJIy4eHO 3aKJIloYeHHe:
«/lobpokayecTBeHHOe HOBOOOGpa3oBaHHe BepxXxHed TpeTH
JIeBOM IJleueBOM KOCTH». Bbllo pekoMeH/10BaHO JieyeHHe
B YCJIOBUSIX OT/eJIeHUS JIeTCKOW TpaBMaTOJIOTHH.

CTaHZapTHbIE PEHTTEHOTPaMMbl, KaK I[PaBHJIO,
NOATBEPKJAOT  JguarHo3. Ilpocras  ofHOKaMepHas
KOCTHasi KHCTa OOBbIYHO ONpeJessieTcsl KakK YeTKo
OorpaHUYeHHbIH [JeheKT 6e3 peaKTHBHOrO CKJjepo3a
M paclivpeHdsi KopkoBoro csosi. Eciu Ha ¢oHe
KHCTbl HPOUCXOJUT HEeOGOJIbIION IepesioM, KOCTHbIE
¢dparMeHThl M3 TOHKOW 060JIOYKM MOTYT YyHacTh Ha
3al0/IHEHHOE KUJAKOCTbI0 [JIHO KHCThL. Pe3ysbTaToM
SIBJISIETCSI KJIACCUYECKUH «BHJ OMAaBIIMX JIMCTbEB» Ha
peHTreHorpamme [7].

MesikMe KHCTBI MHOTJ|A 3Q)KUBAIOT 6e3 JieyeHHUs.
[lepesioM 6e3 cMelleHHs Yepe3 HEOOJIbIINE KUCThI MOXKET
ObITb CTUMYJIOM [iJIs 3Q)KMBJEHUS. bBoJsbliyne KHCTHI,
0COGEHHO Y IeTel, MOT'yT NOTpe60BaTh BICKAOJUBAHUS U
3aMelieHus JedeKkTa KOCTHBIM TpaHCIJIAaHTATOM. B psje
ciay4aeB 3pdeKTHBHAsA Tepanus TJIIOKOKOPTHUKOUIAMH,
JleMUHEePaIu30BaHHBIM  KOCTHBIM  MaTPUKCOM  WJIH
CUHTETHYEeCKUMU 3aMEeHUTEeSIMU KOCTH. OTBeT
MOXXeT OBbITb IepeMeHHbIM M MOIYT HOTpe6oBaThCs
MHOXXeCTBeHHble MHBbeKIMH. HesaBUcHMO OT JseyeHus,
KHUCTBI mepcucTupytoT y 10-15% 6osbHBIX [8,9].

[Ipy ocMoTpe JieBasi BEPXHsS KOHEYHOCTb 6e3
BUAMMOH AedopManuy, o6pa3oBaHUe He NalbIUPYETCH.
JIBIDKEHUS] B IJIEYEBOM U JIOKTEBOM CyCTaBe B IIOJIHOM
o06'beMe. UyBCTBUTENBHOCTD NaJbIleB KUCTH He HapylleHa.

Ha peHTreHorpaMMe JieBOro Ivieya onpezessics
y4aCTOK INpPOCBETIEHUS OKPYIJIoH GopMbl B MPOEKIHU
BepXHeH TpeTH Mje4eBor KOCTH (pUCyHOK 1).

PL[CyHOK 1- PEHmZeHOZpH.M.MG /188020 n/1e4a nayueHma ¢ KUCMmMo3HbIM 06pa30861HH€.M

Taxxxe 66111 BbIABIeHbl KT-Ipu3HaKy noJ10CTHOrO
o06pa3oBaHUs BEpXHEH TPETH JIEBOU IJIe4eBOH KOCTH.

[lauuenTy ObLia IpoOBejeHa  omepauusa -
3KCKOXJIeallUsl KHCThl JIEBOM IJIeYeBOM KOCTH, KOCTHAas
IJIaCTHKa a/y1orpadToM € UCHoJIb30BaHUMeM MapOyprckoi
CUCTEMBI.

Xopa onepauuu. [IpeaBapuTeNbHO 10 KOHTPOJIEM

3JIEKTPOHHO-ONTHYECKOro  npeo6pasoBaTtesns  (30II)
OTMeYeHbl C IMOMOLIbI0 pacTBoOpa OPU/IJIMAHTOBOM
3€JIEHU BEepXHAA U HUXHAA I'PaHULA KHUCTbI JIEBOM

mie4yeBo koctu. OmepanuoHHOe TmoJie 06paboTaHo
TPWXZbI PAaCTBOPOM MOJUBHUAO0H-1O/A. [lepeJHE6O0KOBBIM
JIOCTYIIOM, B 06JIaCTH BepxHel U CpejHel TpeTH JIeBOro
mie4ya paspes go 15,0 cM, mocjolHO BCKpbITa dacius,

MBIl NepefHed TIpynmnbl IJleda TYHO PaCCJIOEHBI,
pa3iBUHYTHL.  Tymo  pasjejieHbl MATKMe  TKaHH,
HaJKOCTHMLA OTCJIO€HA OT KOCTM Ha MNPOTHKEHUHU
KHCTBI. [IpousBeneHsbl octeonepdopaTUBHbIE
OTBEPCTUA IO MHEPUMETPY BbIAENSAEMOro ydyacTkKa IO
nepesiHed IOBEPXHOCTH IIJIeYeBOM KOCTH, Jajiee C
MOMOIIBIO [JI0JIOTA IIJIACTHHKA KOPTUKAJBHOTO CJI0S1
B IPOEKUMH KHCTbl yZAaJIeH, NpPU PEeBU3UH I10JIOCTh
KUCTbl AJMHOH Ao 7,5 cM. IlojlocTh KHUCTBI 3ayuIleHa
C IOMOLIBbI0 /0JI0Ta, JIOKKH (PosJIbKMaHa, cojepKumoe
KHUCTBI, KOCTHBIM MO3I, U3MeHEHHas KOCTHAas TKaHb B
M0JIOCTH KOCTHOMO3I'OBOI'O KaHasla yJajieHbl, B3ATbl Ha
rucrosioruto. [IpesBapuresnbHo 3a 1,5 yaca o onepanuuy,
KOCTHBIH asutorpadT Obl1 pa3MOpOXeH NPHU KOMHATHOH
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TeMnepaType. HenocpeJcTBeHHO HHTpaolepaloOHHO
KOCTHBIN asyiorpadT u3MesbieH /0 pa3Mepa «IUIICOB»,
pasmepamu 0,5 cm. [Jlasee mMOJIOCTh KHUCTBHI IJIOTHO

3amoJIHeHa ry64yaThIM BellleCTBOM KOCTHOTO aJjiorpadra.
KocTHbIlt fedeKT 3akpbIT IUVIAaCTUHKOW COGCTBEHHOTO
KOCTH,

KOPTHUKAJIbHOTO cjiod nJie4eBou IIJIOTHO

yJI0’KeHHOH B Jjioke. [Ipy peBU3UH N0JIOCTb KUCThI 3aKphITa
noJsiHOCThI0. [locsie onepaniMoHHast paHa 0GU/IbHO TPOMbITA
pacTBOpaMH aHTHUCEIITUKOB, reMoCTas, MMOCJIONHO IIBbI Ha
pany. Moz, acentudyeckas nosaska. Ha 3O0Il konTpose -
MOJIOCTb KHUCThI 3all0OJIHEHA l"y6‘-laTbIM BelleCTBOM.

PucyHok 2 - PeHmeeH02pamma 21e8020 N/e4eso20 cycmasa nocjae IKCKOX/1eayusl KUCmbul U KOCMHOU NAacmuKu aa102pagmom
¢ ucnosb3ogaruem Mapbypackoll cucmembl

B nocseonepalMOHHOM  IepuoJie  TALUEHT
asob He NpeAbABJAsI. B oraeneHun mosyumn 1 kypc
peabUIMTALMOHHOI0 JIeYeHHs, KOTOpasi BKJIIOYaJsa B ce6s:
MarHUTOTEPAIHIO, JJa3epoTePaIrio, KHHe30TepanHuio.

JlanHOMY MNaLUEeHTy ObLJ NpoBesieH
NOC/Ie0NePAllMOHHBIA OCMOTpE JIBaXK/IbI - 4Yepe3 6 MecAlLeB
1 9 MecqaueB IHocjJe BMellaTeJbCTBa. [Ipy NOBTOpPHBIX
OCMOTpax y NalMeHTa HabJojalach IOJ0XKUTeNbHAsA
JMHaMHUKa:

Ha MomeHT ocMmoTpa »xano6 HeT. [lpu ocmoTpe
JABUXKEHUSI B JIEBOM BepxHeM KOHEYHOCTH B IIOJIHOM

06cyxaeHue

TexHos0THUM AJIJIOTPaHCIJIaHTallU X KOCTHOM
TKaHW HaxogdAT BcCe 6oJiee HIMPpOKOEe KJIMHU4YeCKoe
IIpUMEHEeHHue U CayxaT aanepHaTuBoﬁ CyleCTBYIOIIUM
BapUaHTaM ayTOIJIaCTUYECKUX onepaunﬁ.

B pgocTynHOH JsMTepaType Mbl  BCTpeYasu
KJIMHUYECKHEe  OTYeTbl  NPUMEHEeHUs  aJIJIOTEHHBIX
TPAHCIJIAHTATOB IIPH  ONYyXOJAX KOCTeH pasJM4HOHN

JIOKQ/IM3aLMU € GJIarONPUSATHLIM UCXOJO0M. JlaHHble 3THX
OTYETOB N0KA3aJIM OTIMYHBIH 3 PEKT U PeJKYIO PeaKIHIo
OTTOPXKEHHSI B XUPYPrUH ONMyXoJiedl KOCTH, UTO SIBJSETCS
Ba)XHBIM pe3yJbTaTOM JJisi HANOJHUTEeJeH KOCTHBIX
nedekrton [11-13].

BbiBOAbI

[IlpuMeHeHne aJJIOTEHHBIX TPAHCIJIAHTATOB Ha
OCHOBE [IOHOPCKOM KOCTHM M Xpdlla JJs BOCIOJHEHHA
KOCTHBIX  /1epeKTOB  MOXeT  CJIYKUT  aJleKBaTHOH
3KCIEePUMEHTA/IbBHOW  MOJEJbI0  JJid  BCECTOPOHHETO
M3y4yeHHUs] INPOLLeCCOB U MEXaHU3MOB penapaTUBHOrO
ocTeoreHesa.

KoHdMKT uHTepecoB. ABTOpbI 3asBJSAKT 00
OTCYTCTBUH KOHQJIMKTA UHTEPECOB.

Jlutepartypa

o6beme. [locneonepanoHHBIA py6el; 6e3 NPU3HAKOB
BOCHaJIEHUS.

Ha peHTreHorpamMme YCTAHOBJIEHO, YTO
nporecc TepecTporKU nJIe4eBOH KOCTH  He
3aBepllleH, Hab6J/0Janack TMOJOXKUTeNbHAsA JHUHAMHUKA.
[locieonepanvoHHass paHa B 06JIaCTH BepxHEH TpeTH
JIEBOTO MJeda Oblia 6e3 NPU3HAKOB BOCHAJEHUA C
COCTOSITEIbHBIMHU LIBAMH. [la/ibl{bl KUCTH GBIIM TEIJIBIMU
C COXpaHEeHHEeM YYBCTBUTENbHOCTH.

OpHako cnenyer YUUTBIBATD, YTO
MHOT0(aKTOPHbBIN XapakTep caMoro nporecca
penapaTUBHOIO OCTeoreHes3a, onpeJensieMbli

KOMIIVIEKCOM JIOKAJIbHBIX U CUCTEMHBIX ME€XaHH3MOB €ro
peryadnuy, co3faeT NpeanocblIKHM AJid NOUCKA HOBBIX
MEeTOAO0B OIITUMH3AlIUU pereHepanuun KOCTHOM TKaHH.

JlIs ycrnemHoro JiedeHUsi TpaBM M 3aboJieBaHUU
OTIOPHO-/|BUTATEJIBHOTO ammapara HEeo6X0UMO
KPUTHYECKOEe PACCMOTpPeHHe W BJAYMYHBasg WHTerpanus
KJUHAYECKUX, OMOJIOTUUECKUX U WHXEHEPHBIX aclHeKTOB
[l TIPOBeJleHUs] JIOKJIMHHUYECKHX W  KJIMHUYEeCKUX
HUCCIeJOBAaHUM.

JdTuyeckue acmekTbl. Hamu 6bLI0 TMOJIyYeHO
MHPOPMHPOBAHHOE COT/IacHe 3aKOHHOIO Mpe/CTaBUTEs
nanveHTa (Mambl) Ha My6JUKALHWI JAHHOTO ONHCAHHUS

KJIMHUYECKOTO CJIy4dast.
duHaHCHUpOBaHMHeE. BHemHUx

$uHaHCUPOBaHUSA He OBLIIO.

HCTOYHHUKOB

1. Parker M. Buttock bone brushes with pigs’ hair. Vital, 2013; 11(1) 29-29. [Crossref].

2. Harnet J.C., Lombardi T, Klewansky P, Rieger ]. et al. Solitary bone cyst of the jaws: a review of the etiopathogenic
hypotheses. Journal of Oral and Maxillofacial Surgery, 2008; 66(11): 2345-2348. [Crossref].

3. Fletcher C,, Bridge J., Hogendoom P, Mertens E. Simple bone cyst. WHO Classification of Tumors of Soft Tissue and Bone.

Lyon. WHO/IARC Press. 2013; 350-351. [Google Scholar].

4. Deventer N., Deventer N., Gosheger G., de Vaal M. et al. Current strategies for the treatment of solitary and aneurysmal
bone cysts: A review of the literature. Journal of Bone Oncology, 2021; 30: 100384. [Crossref].

48


https://doi.org/10.1038/vital1766
https://doi.org/10.1016/j.joms.2007.08.035
https://portal.research.lu.se/en/publications/who-classification-of-tumours-of-soft-tissue-and-bone-who-classif
https://doi.org/10.1016/j.jbo.2021.100384

Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 61 (2022)

5. Conosves A.E., Jlapuues O.B. Peaynibmambl e4eHuUs1 KOCMHbIX Kucm u onyxoJieli kocmeli y demeli // Pocculickuii
MeduKo-6uoso2udeckull secmuuk umeHu akademuxa H.I1. [lasenosa. — 2017. - T. 25. - Ne2. - C. 264-265. [Crossref].

Solov'ev A.E,, Larichev O.V. Rezul'taty lechenija kostnyh kist i opuholej kostej u detej (Results of treatment of bone cysts
and bone tumors in children) [in Russian]. Rossijskij mediko-biologicheskij vestnik imeni akademika I.P. Pavlova. 2017; 25(2):
264-265. [Crossref].

6. Boponosuu H.P, lawxesuu JL.A, MapmuviHiok C.H. KocmHble Kucmbl 8 n/ockux Kocmsix U NO3GOHO4Huke //
MeduyuHckue Hosocmu. - 2013. - Ne9. - 46-48. [Google Scholar].

Voronovich LR., Pashkevich L.A., Martynjuk S.N. Kostnye kisty v ploskih kostjah i pozvonochnike (Bone cysts in flat bones
and spine) [in Russian]. Medicinskie novosti. 2013; 9: 46-48. [Google Scholar].

7. Collier C. D., Nelson G. B., Conry K. T, Kosmas C. et al. The natural history of benign bone tumors of the extremities in
asymptomatic children: a longitudinal radiographic study. JBJS, 2021; 103(7): 575-580. [Crossref].

8. lllkapy6o A.H., Kynewos A.A., Cemenosa JLA., lluwkuHa JI.B. u dp. Xupypauueckoe sie4eHue Kucm kocmu ckama vepena
u akcuca // ’KypHan «Bonpocul Helipoxupypauu» umenu H.H. Bypdenko. - 2016. - T. 80. - Ne1. - C. 88-97. [Crossref].

Shkarubo A.N., Kuleshov A.A., Semenova L.A., Shishkina L.V. i dr. Hirurgicheskoe lechenie kist kosti skata cherepa i aksisa
(Surgical treatment of clivus and axis bone cysts) [in Russian]. Zhurnal «Voprosy nejrohirurgii» imeni N.N. Burdenko. 2016;
80(1): 88-97. [Crossref].

9. Donaldson S., Chundamala ], Yandow S., Wright J. G. Treatment for unicameral bone cysts in long bones: an evidence
based review. Orthopedic Reviews, 2010; 2(1): e13. [Crossref].

10. Pruss A., Seibold M., Benedix F, Frommelt L., von Garrel T. et al. Validation of the ‘Marburg bone bank system’for
thermodisinfection of allogenic femoral head transplants using selected bacteria, fungi, and spores. Biologicals, 2003; 31(4):
287-294. [Crossref].

11. Vivarelli L., Govoni M., Attala D., Zoccali C. et al. Custom Massive Allograft in a Case of Pelvic Bone Tumour: Simulation
of Processing with Computerised Numerical Control vs. Robotic Machining. Journal of Clinical Medicine, 2022; 11(10): 2781.
[Crossref].

12. Jiang R, Zhang Z., Wu H., Zhang C. Application of allograft bone transplantation in bone tumour surgery. In 2018
International Conference on Advances in Social Sciences and Sustainable Development, ASSSD, 2018: 176-181). [Crossref].

13. Nagi O. N., Chaudhary D., Ojha M.M., Rana N. et al. Rare Case of Simple Bone Cyst of Talus in an Adult: A Case Report.
Indian Journal of Public Health Research & Development, 2018; 9(5): 270. [Crossref].

Basia »KacbIlHAAFbl HAyKaCThIH, UBIK OYBIHBIHBIH, KMCTAChIH CyleK JedeKTiH a/l/IoTpaHCIUIaHTaT
ApPKBLIbl TOJITBHIPBIN eMJAEeYAiH KIMHUKAIBIK, YKaFAaibl

Mykauesa .M. !, Aiimaran6etoB E.M. ?, [lupxkanos P.K. 3

! Banaaap opmonedusicwl 6eaimweciniy meHzepywici, [Ipogeccop XK. Makaxcanoe ameiHOaFsl 06/16ICMblK MPa8MamMo/102usl HaHe
opmonedust opmanslirsl, Kaparandel, Kasakcman. E-mail: mukash_67@mail.ru

2 Baaaaap opmonedusicel 6enimueciniy dapieepi, [lpogeccop XK. Makaxcano8 amelHOaFbl 06/16ICMbIK MPABMAMO/102Usl HCIHE
opmonedusi opmavwirel, Kaparandel, Kazakcman. E-mail: er_lan@bk.ru

3 Basaaaap opmonedusicol 6eaimuwecitiy dapizepi, [Tpogpeccop X. XK. Makascano8 ambiHOGFbI 061bICMbIK MPABMAMO.102US JHcIHE
opmonedus opmansirsl, Kaparandvel, Kasakcman. E-mail: mbmak@magqajanov.kz

Tyitinaeme
Bananapdarbsl ublk 6YbIHbIHBIY KUCMAAapbl eMoeaMe2eH xcardalioa cyliek miHiHIH 6Y3blLaybIHA aabin Keain, 3aKbIMOAAFaH MiHHIH
MOJIbIK HCOUbLAYbL bIKMUMAAOBIFbIH ApMMblpadbl.

Bi3 con dcak ublk cylieciHiy KHcoFapFbl ywmeH O6ip 6esigiHIH kKamepci3 iciei 6ap 6aaa H#dacblHOAFbl HAYKACMbIH KUCMACHIH
aKckoxAeayusiaan, Map6ype scytieci 60lbIHWa a1102paHmMnNeH cyliek NAacmuKacsl #acaaraH KAUHUKAAbIK j#carFdaiiobl YCbIHbIN OMbIPMBbI3.

Cytiek akaynapbiH moamvipy YWiH OOHOPJbIK CylileK neH Wemipulek HezidiHde mysinzeH aan0z2eHOi mpaHcnaaHmammapObsl
K0/10aHy penapamuemi ocmeozeHe3 npoyecmepi MeH MeXaHu3MOepiH HCaH-Jcakmol 3epmmeyze MyMKIHOIK 6epemiH 3kchepumMeHmmik ya2i
60/16in MabsL1adsl den ecenmeltimiz. Cyliekmepdi  an1102paHCNAGHMAYUSAAY MEXHO/I02USIAPLL YAKbIM 6MKeH CaliblH aymonadacmuKaiblk
onepayusiaapoviy 6apablK HYCKAAapbiHa 6aiama adic pemiHde KAUHUKAOA Jicui K010aHbIbIN Keaeli. [lezeHMeH, penapamusmi ocmeozeHe3
npoyeciHiy 63iH-031 pemmeydiH dcepainikmi dicaHe sicylieai MexaHusMIepiHiH KeweHiMeH aHbIKMAaaamuiH Ken ¢akmopavl cunamvl cyliek
MiHIHIH peceHepayusicblH oHMatiiaHdbIpydbIH Heana adicmepiH i30eydesi mek aarbluapmmap eKeHiH eckepy Kasicem.

Tyiiin ce3dep: ann02pancnaanmam, Kucmasel mysisicmep, penapamusmi ocmeozeHes, cyliek mpaHcnJAaHmMamel.
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Clinical Case of Treatment of Cyst Formations of the Shoulder Joint in Children
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Absract

Cyst formations of the shoulder joint in children, if left untreated, can lead to the destruction and death of bone tissue, which can lead
to complete dissection of the damaged part, raising a possibility of unsatisfactory results.

We presented a clinical case of patient with diagnosis of a benign neoplasm of the upper third of the left humerus. In this article, we
decided to share with the possibility of cyst excochleation, as well as bone grafting with an allograft using the Marburg system.

We believe that the use of allogeneic grafts based on donor bone and cartilage for filling bone defects is an adequate experimental
model for a comprehensive study of the processes and mechanisms of reparative osteogenesis. Bone allografting technologies are increasingly
being used clinically and serve as an alternative to existing options for autoplastic operations. However, it should be taken into account that
the multifactorial nature of the process of reparative osteogenesis itself, determined by a set of local and systemic mechanisms of its regulation,
creates the prerequisites for the new methods search for optimizing bone tissue regeneration.

Key words: allograft, cyst formations, reparative osteogenesis, bone graft.
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