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Abstract

Background. In the field of osteoarthritis study, both epidemiological and clinical researches are carried out. If
epidemiological studies can identify the prevalence and risk factors for the development of the disease, then clinical studies
reveal the prospects for drug and interventional therapy of osteoarthritis.

Search strategy. We have performed a search and analysis of relevant information of English-language and domestic
sources published over the past 10 years. The search for English-language resources was carried out in the scientific
database Pubmed (https://www.ncbi.nlm.nih.gov), to work with sources in Russian and Kazakh, the scientific electronic
library e-Library (https: //elibrary.ru) was used.

The Pubmed database was searched for: (Osteoarthritis [Mesh]) And Osteoarthritis / Epidemiology [Mesh] (153 results),
(Osteoarthritis [Mesh]) And Osteoarthritis / Surgery [Mesh] (480 results), as well as (“Arthroplasty, replacement, knee /
epidemiology” [Mesh]) and “Osteoarthritis” [Mesh] (59 results) (“Osteoarthritis, replacement”, “Hip / epidemiology”) [Mesh] (66
results). The eLibrary resource searched in Russian and English for the keywords: osteoarthritis, hip joint replacement,
coxarthrosis, gonarthrosis, (4 results).

The criteria for inclusion in the review were: search depth: from January 1, 2009 to October 1, 2018; publication
languages: English, Kazakh, Russian; age of study participant: 18 years and older; methods of intervention: surgical; type of
articles - full-textured epidemiological and clinical studies.

The results of the study. A total of 762 articles were found. For the subsequent analysis, 33 articles were selected that
met the inclusion criteria and excluded duplication or repetition of information.

Conclusion. The results of this review study showed that the prevalence of OA remains equally high throughout the
world, and temporal trends reflect a trend towards an increase in morbidity due to an aging population and an increase in the
proportion of obese patients. The highest epidemiological indicators of large joint arthroplasty (arthroplasty) for OA are
traditionally observed in countries with a high standard of living. However, the widespread introduction of high-tech standards
of medical care for patients with coxarthrosis and gonarthrosis in the Republic of Kazakhstan requires further study.

Keywords: osteoarthritis, endoprosthetics, gonarthrosis, coxarthrosis, arthroplasty.
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" HAO «MeguumHcKpiA yHuBepcuteT Cemeiny,
r. Cemen, Pecny6nuka KasaxcTtaH.

AkTyanbHocTb. B cdhepe u3yyeHus OCTe0apTpo3a MPOBOAATCA Kak SMMLEMMONONMYECKMe, Tak W KIMHUYECKMe
nccnegoeanus. Ecrv anuaemmonormyeckme uccnefoBaHus NO3BOMSHOT BbISIBUTL PACpOCTPAHEHHOCTb W (PaKTOpbI pucka
pa3BuTUsi 3a60NEBaHMSs, TO KIMHUYECKME MCCNESOBAHUS PACKPbIBAIOT NEPCMEKTUBLI NIEKAPCTBEHHON W MHTEPBEHLIMOHHOI
Tepanun 0cTeoapTpo3a.

Crtpaterusi noucka. Hamu Obin BbINMOMHEH NOMCK W a@HanM3 peneBaHTHOM WHGOPMALMM  aHIMOSA3bIYHBIX |
OTEYECTBEHHBIX MCTOYHWKOB, OMy6nMKoBaHHbLIX 3a nocrnegHue 10 net. MoucK aHrMos3bIYHbIX PECYPCOB MPOBOAMNCS B
HayyHol Oa3e aaHHbIX Pubmed (https://www.ncbi.nim.nih.gov), ons paboTbl UCTOYHWUKAMW HA PYCCKOM W KA3axCKOM S3blkax
ncnonb3oBanack HayyHas anekTpoHHas bubnmoteka e-Library (hitps: /felibrary.ru).

B 0Gase paHHbix Pubmed nowuck ocywectensnu no 3anpocam: («Octeoaptput» [Mesh]) W «Octeocaptputr /
anugemuonorusiy [Mesh] (153 pesynbtatos), («Octeoaptput» [Mesh]) U «Octeoaptput / xupyprus» [Mesh] (480
pesynbTaToB), a Takke («ApTponnacTuka, 3ameHa, koneHo / anugemwonorusiy [Mesh]) U «Octeoaptput» [Mesh] (59
pesynbTaToB) («ApTpo3, 3ameHa», «begpo / anupemuonorus») [Mesh] (66 pesynstaTos). B pecypce elibrary nowck
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MPOBOAUIN Ha PYCCKOM U aHIIMIACKOM S13bIKax Mo KMOYEBbIM CIIOBaM: 0CTE0apTPO3, SHAOMPOTE3NPOBaHNe TazobeLpeHHOro
CyCTaBa, KOKCapTpo3, roHapTpo3, (4 pesynbTarta).

Kpumepusimu exmtodeHus B 063op Gbinn: rnybuHa noucka: ¢ 1 ausaps 2009 roga no 1 oktabps 2018 roga; s3biku
nybnvkaLmm: aHrnUACKAM, Ka3axckuid, PYCCKUI; BO3pacT Yy4yaCTHUKA uccrepoBaHus: 18 net u craple; MeTofbl
BMeELLATENbCTBA: XMPYPrudeckne; BUA CTaTEl - MONTHOTEKCTOBbIE 3MMAEMMUONONMYECKUE U KITMHUYECKWE UCCTIEA0BaHMS.

PesynbTtatbl uccnepgoBanus. Beero Obino HamaeHo 762 cratbu. s nocnegytowiero aHanmsa 6bino otobpaHo 33
CTaTbM, OTBEYAIOLLIME KPUTEPHSM BKITIOYEHUS W UCKTHOYatoLLve AyBnvnpoBaHie uiv noBTOp MHGOpMaLmK.

3aknioyeHune. PesynbTathl AaHHOTO 0G30PHOrO WCCMEAOBaHMSA Nokasanu, YTo pacnpoctpaHeHHocTb OA octaetcs
OLMHAKOBO BbLICOKOM BO BCEM MUpe, a BPEMEHHbIE TEHAEHLUMW OTPaXalT TEHAEHUMIO K yBenuyeHuio 3abonesaemocTu
BCMEACTBME CTAapeHUs HaceneHus 1 yBENMYEHWS JOMM NaUMeHTOB ¢ oxupeHeM. Camble BbICOKME SMMOEMMONOrnyeckme
nokasaTeny SHAOMPOTE3NPOBaHNS KPYMHbIX CycTaBoB (apTponnactukv) npu OA TpaguuMOHHO HabmoaaloTes B CTpaHax C
BbICOKUM YpOBHEM kM3HW. OfHaKO LUMPOKOE BHEAPEHWE BbICOKOTEXHONOMMYHbIX CTaHOApTOB MEAMLMHCKON MOMOLLM
naLuMeHTaMm ¢ KOKCapTpo30M M roHapTpo3oM B Pecnybnuke KasaxcTaH TpebyeT aanbHemLLero nayyeHus.

Knrouesbie croga: ocmeapmpo3, 3HAonpome3uposaHue, e0Hapmpo3, KOKcapmpo3, apmponsiacmuka.
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! KeAK «Cemelt meguuuHanbIK yHUBepcuTeTi»,
Cewmewm k., KazakctaH Pecny6nukachl

©3ekTiniri. OcTeoapTpo3adbl 3epTTEY CanacbiHaa NUAEMUONOTUSNbIK, COHIAN -aK KNMHUKANLIK 3epTTeynep eTkisinesi.
Erep anuoemvionorusanelk 3epTteynep aypynapdbl AambITy KayniHiH, Tapanybl MeH (hakToprapbiH aHblKTayFa MYMKIHAIK
Oepce, oOHOA KIMHMKaNMbIK 3epTTeynep  OCTe0apTpo3fblH 48PNk XeHe  UHTEPBEHUMAMBbIK — TepanusiChbiHbIH,
nepcnekTUBanapbIH awwagp!.

I3geHy ctpateruschbl. bisbeH coHfbl 10 Xbinaa xapusanaxFaH aFbinbIH TINAEC XOHE OTaHAbIK TYMHYCKanapabl isgey
XOHE PENeBaHTTbl aknapaTTapabl Tangay opblHAangbl.

AfbinwbiH TiniHgeri pecypctapabl isgey Pubmed (https://www.ncbi.nlm.nih.gov) FbinbiMu 6a3acsiHga, OpbIC XaHe Kasak
TingepiHgeri AepekkesnepMeH XyMbiC xacay yuwiH, e-Library (https: /felibrary.ru) FoinbiMin anekTpoHAbIK KiTanxaHach
KongaHbingsl. Pubmed manivettep 6a3acbiHga MbiHagai eTiHimaep 6oibiHwa isgeynep: («OcteoapTput» [Mesh]) xaHe
«Octeoaptput/Onuaemuonorusy [Mesh] (153 Hatxke), («Octecaptput» [Mesh]) xoHe «Octeoaptput/ Xupyprusi» [Mesh]
(480) HaTuxenep), coHbIMeH KaTtap («ApTponnactuka, aybICTbipy, Tise/anugemmonorus» [Mesh]) xoHe «OcteoapTput»
[Mesh] (59 HaTuxe) («ApTpos, aybicTbipy», «XKambac/anuaemuonorus») [Mesh] (66 HaTuxe). E-Library pecypcbiHaa opbic
XOHe aFbINWbIH TiNAEPiHAE KINT CO3Aepai i3aey Kyprisingi: ocTeoapTpos, xambac OybiHAapbIH HAONPOTE3LEY, KOKCApTPO3,
rOHapTPO3, (4 HOTUXeE).

LWonyra eHeidy kpumepunepi 6onder. isgey Tepengiri: 2009 xbingbiH 01 kaHTapbiHaH 2018 xbingbiH 01 KasaHblHa
LENiH; XapusanaHMblaap Tini: aFbINLUbIH, Ka3ak, OpbIC; 3epTTeyre KaTbiCyLUblnap xackl: 18 xac xaHe ofaH XofFapbl; apanacy
B[iCTEPI: XMPYPIUANbIK; Makananap Typi — TOMbIK MOTIHAI SNMAEMUONOMUANBIK XaHe KIMHUKarbIK 3epTTeynep.

3eptTey HoTMKenepi. bapnbifbl 762 Makana Tabbingbl. KeiiHri Tangay ywiH KOCy KpuTepuiinepiHe COWKeC KeneTiH
XOHe aKnapaTTbiH KaliTanaHyblH HeMece KanTanaHyblH GonabipManTbiH 33 Makana TaHgangp!.

KopbiTbiHabl. Ocbl wony 3eptreyiHiH HaTwxenepi Oykin onempe OA-HbiH Tapanybl Gipaen aeHreige Gonbin
OTbIPFaHbIFbIH KOPCETTI, an yakbiTwwa YpAiCTep KapTaloFa XoHe CeMisfikke WwangblkkaH Haykactap CaHblHblH, ©cyiHe
BannaHbICTbl aypyabiH, ecy TeHAeHUMSCLIH kepceTesi. YNkeH 6ipneckeH apTponnacTukaHbiH, (apTponnacTukaHbiH) XoFapbl
aNMaEeMMONOrUsAbIK KOPCETKILLTEPI OMIp Cypy AEHreli XoFapbl engepae AacTypni Typae baitkanagbl. Anarga, KasakcTaH
PecnybnukacbiHga KOKCAapTpo3 X8He [OHapTpo3 aypynapbl 0ap HaykacTapra MeauuMHanblK KOMeKTiH KoFapbl
TEXHOMNOrUANbIK CTaHAAPTTapbIH KeHIHEH EHri3y api KapaitFbl 3epTTeyai Tanan etesi.

Hezi32i ce3dep: ocmeapmpo3s, s3Hdonpome3sdey, 20Hapmpo3, KOKCapmpo3, apmponaacmuka.
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Introduction

Osteoarthritis is a progressive degenerative joint
change that occurs mainly in elderly people. Modern
concepts of pathogenesis put in the forefront biochemical
changes and biomechanical stress in affected articular
cartilage, while the theory of age-related changes is
considered to be obsolete [1, 17]. Among all the publishing
of Europe and CIS countries the term
"osteoarthritis/osteoarthritisdeformans"is most common.

In the international classification of diseases of the 10th
revision osteoarthritis (OA) combines the following
headings: M 15 (polyarthritis), M16 (coxarthrosis/hip
arthrosis), M17  (gonarthrosis/knee  arthrosis), M18
(arthrosis of the first metacarpal joint), M19 (other
arthrosis). Such categorization is convenient, because it
includes both primary and posttraumaticosteoarthritis [2].

Since OA is characterizedmainly by the large joints
(knee and hip) damage, it becomes clear why OA is the
leading cause of functional insufficiency of the lower
extremities among the elderly people. The proportion of OA
in the rate of the average life expectancy decline is 40%
among men and 47% among women. The risks increase
even more in the category of adult population suffering from
obesity [3].

Up to date, OA is one of the most common diseases in
General medical practice with a projected increase in
prevalence due to ageing of the population and increasing
prevalence of obesity [3]. These data are confirmed in
research made by Lawrence and co-author (2008),
according to which the number of people suffering from OA
at the age of 25 years and older has increased in one
decade: from 21 million in 1995 to 27 million in 2005 [3].
The purpose of our review is to study the prevalence and
other epidemiological indicators of OA and endoprosthetics
of large joints according to foreign and domestic literature.

Materials and methods

The search for English-language resources was carried
out in the database of abstracts Pubmed
(https://www.ncbi.nlm.nih.gov), for work with links in
Russian and Kazakh languages were used scientific
electronic library e-Library (https:/elibrary.ru).

The following list of keywordswas developed in order to

search for information: osteoarthritis, endoprosthesis,
gonarthrosis, coxarthrosis (osteoarthrosis,
endoprosthetics/joint replacement, coxarthrosis,
gonartrosis).

The following search syntax wasused onMeSH in the
Pubmed online database: ("Osteoarthritis'[Mesh]) AND
"Osteoarthritis/epidemiology"[Mesh] (153 results),
("Osteoarthritis"[Mesh]) AND "Osteoarthritis/surgery"[Mesh]
(480 results), and  ("Arthroplasty,  Replacement,
Knee/epidemiology"[Mesh]) AND "Osteoarthritis"[Mesh] (59
results)  ("Osteoarthritis"[Mesh])  AND  "Arthroplasty,
Replacement, Hip/epidemiology"[Mesh] (66 results). The
search by key words in Russian and English indicating the
location was set up on the resource eLibrary: osteoarthritis,
hip replacement, coxarthrosis, gonarthrosis, Kazakhstan,
Russian Federation (4 results).

The main criteria included into the review were: the
depth of the search: from January 1, 2009 to October 1,
2018; publication languages: English, Kazakh, Russian; age
of the sample understudy: 18 and older; methods of

intervention:  surgical; type of articles - full-text
epidemiological and clinical studies.

According to the results of the search for sources all
authors of the article according to the search syntax and
included criteria, as well as the elimination of duplicate
entries were selected 33 articles for inclusion in the review.

Results

Prevalence and incidence of osteoarthritis

Osteoarthritis is the most common disease of the
musculoskeletal system and one of the most important
public health problems [4,18]. Although epidemiological
data on the prevalence and incidence of OA vary according
to the results of numerous studies, one thing remains
common for all sources — a significant number of the adult
population is exposed to the studied pathology [5,6]. It is
worth noting the approaches used in the diagnosis of OA.
OA may be defined on pathological and radiological study,
as well as clinically. In the English-language literature, the
most popular method is x-ray examination with the
interpretation ~ of  the  results  byKellgren  and
Lawrencesystem. The scale ranks the degree of severity
from 0 to 4 points with the intelligence of AO by x-ray signs
in the presence of 2 points or more [19].

Recent cohort and population-based studies present
results on the prevalence of OA in various joints based on
both clinical and radiological data. According to the study
made by Kim with co-authors (2014), age-standardized
prevalence of OA based on clinical and radiological criteria
was 19,6% (95% Cl 16.7-23.0%) and 4.2% (95% CI 2.9-
6.1%), respectively. The sample included 978 people aged
50 year old and older who lived in the city of Framingham
from 2002 to 2005 (middle age 63.5 years old; women
56%). Another interesting result of the study was the fact
that the frequency of diagnosis of hip joint OA, exposed on
the basis of x-ray examination,in men was statistically
significantly higher than in women (24.7% vs. 13.6%;
p<0.001) (7).

The prevalence of knee joint OA in Malmo (Sweden) in
a cohort of adults aged 56 to 84 years old according to
clinical and radiological data was 25.5% (95% CI 24.1-
26.1%) and 15.4% (95% CI 14.2-16.7%), respectively. The
study involved 10,000 residents, 62% of whom were
women, and the average age of the sample was 70 years
old (standard deviation is 7.6 years). The average body
mass index in the studied population was 27.1 kg / m2 [8].
According to Kalichmanand co-authors (2014) the
frequency of OA of the foot joints varies from 0.1% to 61%,
and such a scale depends on age, gender and clinical
features [9].

A large population-based two-stage cross-sectional
study was conducted in the UK as part of the North
Staffordshire Osteoarthritis Project. Twenty-six thousand
adults over 50 years old were interviewed using specially
designed questionnaires, the response rate was 72%.
About half of the respondents were affected by at least one
group of joints (hip, knee, hands and feet) (53.23%; 95% Cl
52.3 - 54.1%), and one in five participants with OA had joint
function disorders (21.87%; 95% Cl 21.2 - 22.5%). The
more groups of joints were involved in the pathological
process, the higher chance of the development of functional
disorders.According to the North Staffordshire Osteoarthritis
Project, the prevalence of OA was higher among women,
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and the risk of development was associated with age. When
extrapolating the results of this study to the population of
England, the authors suggested that the prevalence of OA
with functional joint disorders can reach 3.5 million,
including 1.45 million patients aged 50-65 years old and
370000 patients older than 85 years [10].

According to a systematic review conducted as part of
the global burden of disease study (2010), the prevalence
of OA of knee joint is 3.8% and coxarthrosis is 0.85%.
Among the 300 studied diseases, OA ranks 11th among the
causes of disability in the adult population [11]. A growing
number of studies on the prevalence and incidence of OA
use huge administrative databases [12,13,14,15]. The
Moriatis study (2014) used a Swedish population register
covering data from 1998 to 2012. The authors analyzed
data from the town of Skane in southern Sweden with a
population of 1.24 million people.Over 15 years, the register
recorded all cases ofOA carpometacarpal articulation
diagnosed by a General practitioner in the adult population
over 20 years old. According to the results of the analysis,
the frequency of the studied nosology among adults
averaged 1.4% (2.2% among women and 0.62% among
men). The average age of patients with OA
carpometacarpal was 67.7+11.4 years; 78.5% of diagnoses
were determined in female patients. The highest frequency
of the disease recorded among women aged 70-74 years
old (5,3%) and men aged 80-84 years old (1.7 percent).The
age of the first diagnosis of the studied nosology also has
gender characteristics (60-69 years old — in women; 70-79
years old — in men) (12). The continuation of this study was
the prediction of the disease prevalence in 2032 based on
the analysis of 531254 records of the health Register
Skane. The incidence of OA among persons aged over 45
years old in 2012 was 26.6% (95% Cl 26.5-26.8%). In most
cases knee joints wereaffected (13.8%), followed by hip
joints (5.8%) and wrist joints (3.1%). In every fourth
recorded case, the patient had multiple affected joints. The
authors' calculations predict an increase in the prevalence
of OA among people older than 45 from 26.6% to 29.5%
(any joint), from 13.8% to 15.7% for gonarthrosis and from
5.8% to 6.9% for coxarthrosis by 2032 [15].

Another population-based study on the incidence of OA
was conducted in Western Canada in 2014. The authors
analyzed a database of calls for medical help (n=640000) in
British Columbia in the period from 1991/1992 to
2008/2009. As the criteria for the diagnosis of OA, the
researchers chose: 1 — at least one General practitioner
visitor an apply to hospital; 2-at least 2 doctorvisits or 1
apply to a hospital. In 2008/2009, the overall incidence of
OA according to criterion 1 was 14.6% among men and
16.3% among women (per 1000 person in a year). Between
2000/2001 and 2008/2009, the overall crude incidence
increased by 2.5-3.3% for men and women.Age-
standardized incidence increased by 0.6-0.8% among men,
there was not observed such trend among women [13]. A
similar study was also conducted in Spain, the register
SIDIAP contained records of more than 5 million inhabitants
of Catalonia. The incidence was assessed with the
consideration of theOA diagnosis of the knee, hip joints and
hands with the use of ICD-10 coding among persons older
than 40 years old in the period from 2006 to 2010.
According to the results of the study, the authors noted a

constant increase in gonarthrosis and coxarthrosis due to
age. The highest ratio of the prevalence of nosology in
women to the same indicator among men was the highest
in the age group of 70-75 years old, while the mentioned
indicator for the OA of the joints of the hands was the
highest in the group of 50-55 years old [14].

We have to understand that studies based on the
analysis of databases of the register have certain limitations
in view of the inaccuracies of diagnosis in accordance with
ICD-10, but at the same time,without a large population-
based studies, it is impossible to study the burden and
trends in the development of the disease [16]. An example
of a population-based study using Kazakhstan's national
statistical data is the article by M. Nogayeva (2015).
According to the author in the structure of diseases of the
musculoskeletal system in 2012, gonarthrosis accounted for
10.9%, and coxarthrosis was first diagnosed in 4.4% of
cases. Dynamics of growthof hip and ankle joints OA for
2011-2012 was 1.1% [24].

We should also focus on the epidemiological indicators
of post-traumatic osteoarthritis (POA), since this class of
joint lesions has a slightly different etiopathogenetic
characteristic [23]. The results of analytical studies indicate
a higher (4.2 times) risk of gonarthrosis in persons with a
history of knee injuries [20]. The epidemiological situation is
rather different with regard to the prevalence of ankle OA.
According Valderabbano (2009) 78% with the ankle joint
POA indicate a history of trauma to the specified region of
body [21]. Among the risk factors for the development of
POA it is worth noting the intense physical activity on the
affected joints. For example, the frequency of post-
traumatic coxarthrosis among military personnel can reach
20% [22].

Epidemiology of hip and knee endoprosthetics in
osteoarthritis

Endoprosthetics (another term used in foreign literature
- arthroplasty) is the most frequently recommended
modality of surgical intervention in the final stages of the hip
and knee joints OA [25,26]. From the standpoint of
evidence-based medicine, this approach is also justified:
the results of a systematic review of Nelson and co-authors
(2014) showed that elective endoprosthetics may be
recommended for a certain proportion of patients with
gonarthrosis or coxarthrosis, while arthroscopy with removal
of damaged tissues is not recommended in cases of
symptomatic gonarthrosis [27].

Information on the prevalence of surgical interventions
in OA varies depending on the specifics of the studied
region. So, according to Kremersand co-authors (2010) the
frequency of total endoprosthetics in the United States in
2010 was 0.83% and 1.52% for hip and knee joints,
respectively. The frequency of interventions was
significantly higher among women and increased with age,
reaching 5.26% for total hip replacement and 10.38% for
gonarthrosis in persons over 80 years old. The presented
data was obtained in the analysis of 2.5 million and 4.7
million cases of endoprosthesis replacement in coxarthrosis
and gonarthrosis, respectively [28].

The fact of high prevalence of endoprosthesis
replacement in the countries with developed economy is
remarkable. The frequency of endoprostheticsin the knee
joints pathology in the United Kingdom in 2009 reached
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77500 cases, while 103601 similar surgeries were
performedin South Korea in 2002-2005 [29,30]. In the
United States of America the rate of joint replacement in
kneeOA increased from 31.2 per 100,000 person-years
(95% CI of 25.3 37.1 per cent) in the period 1971-1976 to
220,9 (95% Cl 206,7-235,0%) in 2008 (31). In the United
Kingdom, the same rate also increased from 43 per
100,000 person-years in 1991 to 137 per 100,000 person-
years in 2006 for women [32]. Similar trends are also
observed in South Korea, and Scandinavia [33]. Carr and
co-authors (2012) note the importance of maintaining
national registers of endoprosthesis cases in OA not only
for epidemiological descriptive studies, but also for
monitoring long-term outcomes of surgical intervention in
this category of patients [34].

Epidemiological characteristics of endoprosthesisin
knee and hip joints OA also has age, gender and ethnic
characteristics. According to Gullifordand co-authors (2010)
the average age of knee replacement patients in the UK
was 70 years old, with a statistically significant change
between 1991 and 2006. The ratio of operated women to
men accounts to 1.4:1 [32], thatalso remained stable under
study over 15 years. Blum and co-authors (2012) note the
phenomenon of less popularity of endoprosthesis among
people of the Negro race in comparison to the
representatives of the European race in the United States
[35]. In addition, one should not forget about the differences
in the health systems of different countries in determining
the criteria that serve as absolute and relative indications
for surgical intervention in OA of large joints [36]. In the
Republic of Kazakhstan, according to Zharmukhambetov E.
(2014), the number of surgical interventions on the joints in
2013 amounted to 12,717 cases, the share of
endoprosthesis in coxarthrosis was 24.7%, and in
gonarthrosis — 10.8%. The author of the study notes that
the number of surgical interventions for knee replacement
increased by 64.3% (517 to 1447) in the period from 2011
to 2013 [37].

Conclusion

The literature review of the English-language and
domestic literature showed that the prevalence of OA
remains equally high throughout the world, and the time
trends reflect the tendency to increase morbidity due to the
aging of the population and the increase in the proportion of
patients with obesity. The highest epidemiological indicators
of large joint endoprosthesis (arthroplasty) in OA have
traditionally been observed in countries with a high standard
of living. However, the widespread introduction of high-tech
medical care standards for patients with coxarthrosis and
gonarthrosis in the Republic of Kazakhstan leads to further
study of other aspects of the disease.
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XUPYPIrMYECKOE NNIEMEHUE HECTABUJIbHbLIX NOBPEXAEHUM
3AAHEINO NMONYKOJIbLA TA3A. OB30OP JIUTEPATYPbI

Kyanbiw T. Kacbimog1, http://orcid.org//0000-0002-7292-4304
Anpoc C. Tnemucos1, http://orcid.org//0000-0002-4239-6627
EpcuH T. XKyHycog1, https://orcid.org/0000-0002-1182-5257
EpHap H. Tokrapos1, http://orcid.org//0000-0002-5166-243X
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Pestome

BBepeHune. PasHoobpa3ne NoBpexaeHui Ta3oBOro KomblLia SIBMSKTCS He TONMBKO aKTyanbHOW U CIOXHOA npobnemoin
COBPEMEHHOI TPaBMaToNoMu, HO U CEpbe3HON Meanko-coumMansHon npobnemoi. Mepenomsl 1 NOBPEXOEHUS Ta30BOrO
KombLia BCTPEYAlOTCA OTHOCWUTENbHO PedKko, HO C POCTOM Pa3HOro poja TpaBMaTu3Ma WX KONMYECTBO HEYKMOHHO
Bo3pacTaeT. JleueHne nepenomoB KocTen Tasa SBMSETCH OAHUM U3 CamblX CAOXHbIX 3a4a4 B OPTOMEAMYECKON XMPYPruu.
HeynoBneTBopuTenbHble WUCXOObl NEYeHUs B OTAAnNeHHOM nepuoge MoryT coctaenate oT 30 go 60%. Yuutbias
CIMOXMBLLYIOCS CUTYaLM0, HEOOXOAMMO COrnacuTLCA ¢ NOTPEBHOCTLIO MTyOOKOro M3yyeHus Npobnembl NOBPEXAEHNM Tasa 1
€ro neyeHuns.

Llenb. AHanua nutepaTypHbIX AaHHbIX O CMOCOBAaX XWUPYPrUYeckoro feyveHns HecTabunbHbIX MOBPEXOEHUN 3adHero
nonykonbLa Tasa.

Metogbl uccnegoBanus. Mouck Hay4yHoM MHopmaumn Bbin npoBeaeH B 6asax Google Scholar, PubMed, e-Library a
TakKe «pyyHbIM MeTofoMy. Mcnonb3oBanuck cnegyowye knioyesble 3anpockl B PubMed (MeSH Terms: “posterior pelvic
ring, sacrum, sacroiliac joint, fractures, surgical treatment”). Fmy6uHa noucka 10 net, ¢ 2009 no 2019 rogbl. Kpumepuu
8K/TIOYEHUST: MOMHOTEKCTOBbIE NMybnuKaLmu, KNWHUYECKNe paHOOMU3MPOBAHHbIE W HEPaHOOMMU3MPOBAHHbIE UCCNenoBaHMS.
Kpumepuu uckmoueHus: petome BOKNagoB, raseTHble nybnukamn, nuyHble cooblyeHus. Beero 6bino HangeHo Bonee 2600
MCTOYHMKOB, 13 KOTOPbIX NS NOCNeayHLLEro aHanmaa otobpaxbl 97.

Pe3ynbTatbl. COBpPEMEHHBIM MPUHLMMOM JleYeHUst MOBPEXAEHUIA KOCTEN Tasa SBMSETCH aKTUBHAs XMpyprudyeckas
TaKTUKa M PaHHUA (DYHKLMOHANbHO-CTabMUbHBI OCTEOCUHTE3, OCHOBHOI LIENbIO KOTOPOrO SIBMSIETCS BOCCTAHOBMEHWE W
crabunusaums Koctenm Tasa. HekoTopble poccuiickue aBTOPbI NPEAMNOYUTAOT B NEYEHUM MOBPEXAEHMA Tada cnocobbl
BHEWHEN (pukcaumn, TOrAa Kak WHOCTpaHHble aBTOpbl — CMOCOBbI BHYTPEHHEro  CTaburbHO-(YHKLMOHANBHOIO
ocTeocuHTe3a. CrniegyeT 0TMETUTb, YTO B HACTOSILLEE BPEMS MPUMEHSIOTCS pasnnyHble cnocobbl vkcaLmm NOBPEXOEHHbIX
3afHMX CTPYKTYp Ta30BOrO Kofblid, KOTOpble XapaKTEpW3yloTCs Kak C MOMOXWTENbHOA CTOPOHbI, TaK M WUMEKT psf
HE[O0CTaTKOB.

BbiBoAbl. YuuTbiBas BbIWWEN3NOXKEHHbIE (haKTbl, HEOOXOAMMO CornacuTbes C MOTPEOHOCTLIO TyBOKOro W3yyeHus
npobnembl NOBpexXaeHuit Tasa u ero neveHuns. Bonpoc o pa3paboTke HOBbIX METOAMK U YCTPOWCTB NS XMPYPrUYECKOro
NeYeHns MOBPEXAEHNN KOCTEN U COUNEHEHUM Ta30BOrO KOMbLia OCTaeTCs aKkTyanbHbiM. HeobXxoaumbl MpoCneKTUBHbIE
KMWHUYECKME UCCIeOBaHNS ANS OLEHKM UX KMHUYECKON 3cDDEKTUBHOCTM N Be3onacHoCTy.

Knroyeenie crnosa: posterior pelvic ring, fractures, surgical treatment.

Abstract

SURGICAL TREATMENT OF UNSTABLE INJURIES
OF THE POSTERIOR PELVIC RING. LITERATURE REVIEW

Kuanysh T. Kassymov1, http://orcid.org//0000-0002-7292-4304
Aidos S. Tlemissov1, http://orcid.org//0000-0002-4239-6627
Ersin T. Zhunussov1, https://orcid.org/0000-0002-1182-5257
Ernar N. Toktarov1, http://orcid.org//0000-0002-5166-243X
Akerke T. Tlebaldyeva, student of 5th year.

1 Department of Orthopedic Surgery, «<Semey Medical University» NJSC,
Semey city, Republic of Kazakhstan.

Introduction. A variety of pelvic ring injuries are not only an urgent and complex problem of modern traumatology, but
also a serious medical and social problem. Fractures and damage to the pelvic ring are relatively rare, but with the growth of
various injuries, their number is steadily increasing. The treatment of pelvic fractures is one of the most difficult tasks in
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orthopedic surgery. Poor treatment outcomes in the long term can range from 30 to 60%. Given the current situation, it is
necessary to agree with the need for a thorough study of the problem of pelvic damage and its treatment.

Goal. Analysis of literature data on methods of surgical treatment of unstable damage to the posterior pelvic ring.

Research Methods. The search for scientific information was carried out in the Google Scholar, PubMed, e-library and
the “manual method” databases. The following search strategies were used in PubMed (MeSH Terms: “posterior pelvic ring,
sacrum, sacroiliac joint, fractures, surgical treatment”). The search depth is 10 years, from 2009 to 2019. Inclusion criteria:
full-text publications, clinical randomized and non-randomized trials. Exclusion criteria; summary of reports, newspaper
publications, personal communications. In total, more than 2600 sources were found, of which 97 were selected for
subsequent analysis.

Results. The modern principle of treatment for damage to the pelvic bones is active surgical tactics and early functionally
stable osteosynthesis, the main purpose of which is the restoration and stabilization of the pelvic bones. Some Russian
authors prefer methods of external fixation in the treatment of pelvic injuries, while foreign authors prefer methods of internal
stable functional osteosynthesis. It should be noted that various methods of fixing damaged posterior pelvic ring structures
are currently being applied, which are characterized both on the positive side and have a number of disadvantages.

Findings. Given the above facts, it is necessary to agree with the need for a thorough study of the problem of pelvic
damage and its treatment. The question of the development of new methods and devices for the surgical treatment of bone
damage and articulation of the pelvic ring remains relevant. Prospective clinical trials are needed to evaluate their clinical
efficacy and safety.

Keywords : posterior pelvic ring, fractures, surgical treatment.

Tyvingeme
XAMBACTbIH APTKbl XKAPTbICAKMHACDBIHbBIH TYPAKCbI3
XAPAKATTAPBIHBIH XUPYPIrusinbiK EMI. OAEBUETTIK LLONY

Kyanbiw T. KacsimoB1, http://orcid.org//0000-0002-7292-4304
Anpoc C. Tnemucos!, http://orcid.org//0000-0002-4239-6627
EpcuH T. XKyHycos1, https://orcid.org/0000-0002-1182-5257
EpHap H. TokTrapos1, http://orcid.org//0000-0002-5166-243X
Akepke T. TnebangbieBa?’, 5-wi Kypc CTyAeHTi

! OpTtoneaunsik xupyprus kadegpacsi, KeAK «Cemeit MeguumMHanbiK yHMBepcuTeTi»,
Cewmewm k., KazakcTaH Pecny6nukachl

Kipicne. Xambac cakuHacbl xapakaTbiHbIH SpTYpPinifi Kasipri TaH4afbl TPaBMaTONOMMAHbIH - KYPAENi XOHEe ©3eKTi
Maceneci faHa Oonbin Tabbinmaiiabl, COHbIMEH KaTap Kypaeni aneymeTTik macene 6onbin kenedi. XXambac cakmHacbIHbIH
CbIHbIKTapbl MEH XapakaTTapbl canbICTbipMarbl Typae cupek kesgecemi, bipak xapakatTaHynapgbiH ecyiHe 6alinaHbicTbl
onapAblH caHbl fa kebetoge. OHbIH, eMi OPTONEAUSNbIK XMPYPTUAHBIH €H KMbIH KYMbICTapbIHbIH, Gipi 6onbin Tabbinags!.
OtapaH KefliHri anbic ke3eHae eMHiH Hawap HaTwkenepi 30 gaH 60 naibisra gertiH 6onybl MyMKiH. XKoFapbiga kepceTinreH
XaFaanmbl eckepe OTbIpbIN, Xambac xapakaTbl }aHe OHbIH eMi 91 Ae TepeH 3epTTey/i Tanan eTeTiHiH aiTa KeTy Kepex.

3epTTeyaiH Makcartbl. XKambacTblH apTKb! XapTbICAKMHACHIHBIH, TYPAKChI3 ChIHbIKTAPbIHbIH, XUPYPrUsbIK eMi Typanbl
apebuetTepai capantay.

3eptTey apictepi. FoinbiMv aknapatTel i3gey Google Scholar, PubMed, e-library xyienepiHae xaHe «KonmeH isgey»
apici apKbInbl eTKisingi. 13aeyaiH keneci cTpateruscel kongaHbingsl PubMed (MeSH Terms: “posterior pelvic ring, sacrum,
sacroiliac joint, fractures, surgical treatment”). I3gey Tepengiri 10 xbin, 2009 gaH 2019 xbingap. Kocy kputepusinapsi:
TOMNbIK MOTIHAI *a3banap, KNMHWKanblK paHOOMW3aUMsNaHFaH XoHe panpgomusaunsnaHbaraH 3eptteynep. LbiFapy
enwemgepi: OasHoama pestoMeci, raseT xapusnaHbiMapbl, xeke xabapnamanap. bapnbifsl 2600-geH actam apebuet
TabbInbIn, OHbIH, 97-Ci capanTayFa anbiHab!.

Hatuxenepi. Xambac cylektepi 3akpiMganynapblH emaeygiH 3amaHayW Tocini XpYprusnblK eM XoHe epTe
(DYHKLMOHANabI-TYpaKTbl OCTEOCMHTE3 OOMbIN caHanadbl, XeHe OHbIH Heriari MakcaTbl kambac CyMekTepiH KannbiHa
KenTipy xoHe TypakTaHabipy. Keiibip peceinik aBTopnap xambac CynekTepi eMiH CbipTTaH OekiTy TacingepimeH
XacaFaHgbl Kongaca 6Gatbic engepi aBTopniapbl OHgal 3akbiMaanynyapabl (yHKUMOHanAble TypakTbl ilWTeH OekiTy
apicTepiH TaHaangbl. Kasipri TaHaa xambacTbiH, apTKbl KypbinbiMAAPbIHbIH, 3aKbIMaanynapbiH Xupyprusnblk 6exiTygin
BipHeLue agici 6ap ekeHiH xaHe onapabiH, TEK XaKCbl HOTWXeE FaHa eMec apTYpHi acKbiHynapbl 6ap eKkeHiH ge anTKaH XeH.

KopbITbiHAbI. Xofapbiaa anTbinFaHgapra cai xambac CyiekTepi 3aKbiMparnynapbiH XoHe OHbl emaey SAiCTEpiH
TEpeH 3epTTeynepai xanractopy KaxeT. Xambac cyiektepi meH BannamgapbiH XMpyprusinblk 6EKTITETIH KypbirFbinap MeH
MMNNEHTTapabl XobanayabliH MaHbi3bl CakTanyaa XoHe onapabiH Kayincisairi MeH KnHuKanblk nangackiH 6aranay yiwiH
NPOCMEKTUBTI KNUHUKAIbIK 3epTTeynep Xyprisinyi Kaxer.

Heziz2i ce3dep: posterior pelvic ring, fractures, surgical treatment.
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Beepenue

PasHoobpasne  noBpexaeHuMn  Ta3oBOr0  Kombla
SBNAOTCA He TOMbKO aKTyarbHOWM U CROXHOW mpobnemon
COBPEMEHHO TPaBMaTONOMM, HO M CEepbe3HON MeauKo-
coumansHoi npobnemoit, Tpebytowen peluenus [24,3,33,9].
lMepenombl 1 NOBPEXOEHUS Ta30BOrO KOMbLia BCTPEYatTCs
OTHOCUTENBHO PEedKO W, MO MHEHMI0 PasHblX aBTOPOB,
coctasnsiotr o1 0,3 go 8% Bcex nepenomoB, KOTOpble
npoucxoaat npumepHo y 20 - 37 Ha 100 000 HaceneHus
[69,67,63,71,61,80]. C pOCTOM TPaHCMOPTHOrO,
NPOWN3BOACTBEHHOTO U BbITOBOrO TPaBMaTu3mMa HEYKIOHHO
BO3pacTaeT KONMNYECTBO MOCTPaZaBLUMX C HECTaOUMbHBIMM
NOBPEXOEHUAMW KOCTEA W  COuneHeHun Tasa [25,9].

YacTota cnyyaeB nepenomoB Tasa B CTPYKType
TpaBMaTM3Ma 3HAYUTENBHO BbIPOCHA B MocrneaHue rodbl. Y
Qormblueii  yacTM  mocTpafaBWwuMX  TpaBMa  Tasa

KnaccudmumpyeTces, kak covetaHHas [3].

Neyenne nepenomoB KOCTeN Ta3a ABMNAETCA OOHUM U3
CaMblX CMOXHbIX 3aday B OPTOMEAWYECKON XUpYpriu.
HeynoBneTBopuUTENbHbIE UCXOAbI NIEYeHUs B OTAaneHHOM
nepuoge N0 [JaHHbIM  PasHblX WCTOMHUKOB — MOTYT
coctaenath o1 30 o 60 %. [41,87].

YunTbiBas CMOXMBLUYIOCS —CUTyauuo, Heobxogumo
cornacutecd € NoTpebHOCTbIO  ryboKoro  U3yuyeHus
nNpoBrembl NOBPEXAEHWI Ta3a 1 ero NeveHus.

Lenblo  Hawero wuccnegoBavns  6bin  aHanw3
nuTEpaTypHbIX AaHHBIX O Crnocobax  XMpYpruyeckoro
neyeHns NOBPEXAEHUIA 3aHero NonykonbLa Tasa.

Crparerus noucka

Monck HayyHoW MHopmaummn Bbin npoBegeH B 6asax
Google Scholar, PubMed, e-Library, a Takke «py4HbIM
MeTofOM». Vcnonb3oBanuch — Criefylolme  KIoyeBble
3anpocbl B PubMed (MeSH Terms: “posterior pelvic ring,
sacrum, sacroiliac joint, fractures, surgical treatment’).
Mpumensnucs cnegytowme cunbtpbl: full text, humans.
HaigeHbl 6binn 1615 nybnukaumii no 3agaHHoMy 3anpocy,
M3 HWX OTBeYanW LUenuW Hawero wuccnegosaHus 70
nybrvkaumin. Ctpaterust noucka B Google Akapemum:
KMKOYeBble CrMoBa — MOBPEXAEHWS 3agHEro Mmonykonbua
Tasa. bbinu HaigeHsl 852 nybrmkaumid no 3apgaHHOMY
3anpocy, U3 HUX OTBEeYanu Lienn Hallero uccnegosaqus 15
ny6nukauymn. FnybuHa noucka coctasuna 10 net. Bbinu
HangeHbl 175 nybnukauwin no 3agaHHOMY 3anpocy, U3 HUX
OTBEYanu LEenM Hawero wccregosanus 12 nybnukauui.
Kpumepuu  ekno4eHus: NOMHOTEKCTOBblE  Mybrnukaumy,
KNWHUYeCKne paHLOMWU3UPOBAHHbIE W HEPaH4OMM3MPOBaH-
Hble uccrnefoBaHus. Kpumepuu UCKMIOYeHUS: pe3lome
[OKNaAo0B, raseTHble MybnukaLum, NyHble COObLLEHNS.

PesynbTatbl

Y 85% nauweHTOB COYETaHHas TpaBMa Tasa WMEET
TSKECTb MOBPEXAEHUI MO Wkane 1SS 16 u 6onee 6annos 1
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COOTBETCTBYET KpuTepusm nonutpasmbl  [28,84]. [pu
nonuTpaBMe NoBPeXAEHNe KOCTEN Tasa W Ta3oBOro KonbLa
npucytcteyeT B 20-25% cnyyaes [57,67].

lMepenombl KocTeir Tasa B OOMbLIMHCTBE Cryyaes
COYETAeTCs C YeperHo-MO3roBOW TPaBMOW, MO HaHHbIM
O[HOro uccnegoBanns rmybuHon go 15 net obHapyxeHo,
uyto B 30% cnyyasx COMyTCTBYOT MEPENoMbl KOCTen
HWKHWX  KOHEYHOCTEW,  MOBPEXOEHWE  MOYEnomnoBoM
cuctembl obHapyxeHo B 60% cnyyasix, noBpexaeHue
KPECTLIOBO-MOAB3AOLLHbIX CycTaBoB B 22,7%, Mepernombl
kpectua B 23,7%, paspblB  KPeCTLOBO-MOAB3AOLIHOMO
couneHenms B 51,9% crnyyasax. Ewe oBHapyxeHo
covYeTaHue TpaHcopaMUHaNbHOro nepenoma kpectua -
21,4% [39].

Y 50-60% GonbHbIX nepenombl KOCTEN W paspbiBbl
COYMEHEHMIA MPU NOMUTPaBME OTHOCATCH K POTALMOHHO-
Wnu  BepTUKamnbHO-HecTabunbHbiM 1 no  AO/ASIF
knaccudpmumpytotest kak Tun B u C [1,20].

Cnepyet oTMeTuTb, 4TO NO Knaccudukauun AO-ASIF
cTaburbHble nepenombl Tuna A npoucxoasT YacTo (54,8%),
W ABNATCA Haubomnee pacnpoCTpaHEHHbIMU B MOXWUMIOM
Bospacte (50-70 net), Tn B nmeet koadppuuneHt 24,7%.
B cTpykType TpaBm Tasa noBpexaeHWs 3agHUX OTAEroB -
KpecTua, KpecTLOBO-MOAB3OOLIHbIX COYMEHEHMI, 3aaHMUX
OTAenoB MNOAB3AOWHbLIX KocTel BcTpevatorcs oT 20 7o
51,0% cnyyasx, KknaccuuumpyloTcs Kak BepTuKanbHO-
HecTabunbHble U Tsxenble — Tun C, npoucxogaT 6onblue
nauumeHToB Monogoro Bospacta (15-30 net) [39,41,87].

Hanboree 4acTo noBpexgeHue Ta30BOTO Korbla
NPOMCXOLAT BCNEACTBME BbICOKOIHEPreTUMECKUX TpaBM,
TakMX  KaKk  [OPOXHO-TPAHCMOPTHOE  NPOMCLLECTBYE,
NafeHne C BbICOTbI, CAABMEHWE TSKENMbIM NPEAMETOM,
npsmon yaap.

Y noxunblx nogen Haubormee pacnpoCTpaHEHHbIM
MexaHu3MOM  MepenioMoB  KOCTeM Tasa  sBNSieTCs
HW3KO3HepreTMyeckasi TpaBMa (nageHue ¢ COBCTBEHHOrO
poctay), npeobnagaeT XeHCKUA Nof, U 4acTo BUA TpaBMbl —
BbiToBas Unu ynuyHas [67].

NetanbHOCTb  MpW  MOMMTPaBME  C  TSOKENbIMM
noBpexaeHnsMn Tasa gocturaet 85%. Mo AaHHLIM pasHbIx
ABTOPOB MPM CMOXHbIX NOBPEXAEHUAX Ta3a B COMETAHUM C
TpaBMamu [Jpyrux OpraHoB W CErMEHTOB KO3((ULIMEHT
cmepTHocTK cocTaenseT ot 10% o 31,1%, npu nepenomax
Ta3a 6e3 ConyTCTBYIOLIEro NOBPEXAEHNS LPYTX OpraHoB
CErMeHTOB 3TOT nokasartenb coctasun Bcero 10,8%.
CMmepTHOCTb OT MOBpeXAeHUs KocTem Tasa Tuna A
coctaenset 8,8%, ona tvna B 13,8% n anga tuna C 25,0%.
HaigeHa npsiMas €BSisb MeXdy YPOBHEM CMEPTHOCTM OT
MOBPEXOEHMI Ta3a Mpu COYETaHHbIX TPaBMax U TSKECTbIO
TpaBmbl: gns PTS<11 6annos ato 6bimo 0,2%, ana PTS
11-30 6annos - 6,9%, ana PTS 31-49 6annos - 26,7% u
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ans PTS 50 6annoe gonsi cmMepTHocTH cocTasuna 54,7%
[41,87,27,67,39].

JleyeHne nepenomMoB KOCTEN Ta3a ABNSETCA OQHON U3
CaMblX CMOXHbIX 33aday B OPTOMEAWYECKOW XUPYPruu.
CoBepLUeHCTBOBaHNE MOAXOA0B B AOrOCMMTANIbHOM 3Tane
MEAMLMHCKON MOMOLUM 3HAYUTENBHO CHU3UIO CMEPTHOCTb
1 TEM CaMbIM YBEMUYWIO YACIO NALMEHTOB, HyXOaLLUXCS
B IEYEHUN NEPEnoMOB KOCTel Ta3a u peabunurauun.

HeynoBneTBopuTenbHble  MCXOObl  NeyeHus B
OTOANEHHOM MEepuoAe NO daHHbIM PasHbIX WCTOYHWKOB
MoryT cocTtaBnsTb oT 30 8o 60 %. [41,87].

Mo MHEHWMIO MHOMMX aBTOPOB MOCIE KOHCEPBATWUBHOIO
neyeHus nmeetcs BbICOKWN YpOBEHb
HeyOBNeTBOPUTENbHbIX pesynbTaTos [44,70].

CoBpeMeHHbIM  MPUHLMMOM  NEYEeHUs  HeCTabunbHbIX

MOBPEXOEHUA  KOCTelr  Tasa  sABMAETCA  aKTMBHas
XMpypruyeckasi TakTuka W paHHUi  (yHKLMOHANBHO-
CTabunbHbIN OCTEOCHHTES. OcHosHoM Lenbio

XMPYPTUYECKOTO NEYEHUs SBMSETCS BOCCTAHOBMEHME M
cTabunusaums KocTen Tasa, LEKOMMpeccus W pesusns
9NeMEHTOB  Ta3oBOr0  CMMETEHWS  MpWU  Hamuuuu
HeBponoruyecknx nospexaenuii [41,87,27,43,32,50,11].

Ha cerogHAWHWA [eHb OuUCKycCUM O  NEYEeHUM
MOBPEXAEHMI TA30BOr0 KOMbLA MO-NPEXHEMY aKTyamnbHbI.
HekoTopble poccuiickue aBTopbl AENatoT akLEHT B TeYeHnn
noBpexaeHun Tasa Ha cnocobax BHELIHeR duKcaLmm,
TOrAa Kak WHOCTpaHHble aBTOpbI Ha cnocobax
BHYTPEHHETO CTabuNbHO-(PYHKLMOHANBHOTO OCTEOCHHTESA.

CreneHb  TSKECTM  COCTOSHWS  MALUMEHTOB  MpW
nonuTpasMe OAMH U3 VMHOWKATOPOB OLEHKM pucka
OnepaTMBHOrO BMeLLATENbCTBA B CBA3W C TEM, WTO
onepaLMoHHas TpaBMa B [JaHHOM Chlyyae Hanpsmylo
BNMsieT Ha obLee cocTosiHME GOMBHOMO U MOXKET HE TONbKO
YXyOWWTb COCTOSHME MaUMeHTa, HO W MPUBECTU K
netanbHomy ucxogy [24]. KoHuenuus «damage controly,
KoTopas  3akni4aeTtcs B MO3TanMHOM  mporpamme
XWpypriyeckoro nevenus [7,24], Ha CerogHsWHWA AeHb
ABNSETCS «30M10TbIM CTAHAAPTOMY OKa3aHWUs MENLMHCKON
MoMOLLM NocTpajaBwnmM ¢ nonutpasmon [2,15,18,23,49].
[laHHbii  MeTof 3aKmoyaeTcs B paHHein  BPEMEHHOW
ukcaumM  MOBPEXAEHWA C  UCMONb3OBaHWEM MeHee
TpaBMaTWUYHbIX CMOCOBOB C MOCNEAYHOLLMM OKOHYATEMBHBIM
OCTEOCHHTE30M MOCHe CTabunuaaummu CoCTOSHWS NaLlueHTa
Npu HecTabuNbHbIX MOBpexaeHusix Tasa [24,7,15,23].
MMepBUYHbIA 3Tan MMMOOMIM3aLMM MOBPEXOEHUA KOCTEN
Tasa npoussogutcs GaHgaxem, C-pamoir, 16O WHBIMK
cnocobamu HapyxHoii cukcauum [24,7]. Ctabunusauus
nepefHero U 3adHero nonykoney Tasa no3Bonser
aKTMBW3MPOBATL MaLMEHTOB B paHHeM nepuope 6e3 pucka
noTEPW PENO3NLMKM, YTO UMEET NPUHLMMUANBHOE 3HAYEeHNe
npw nonutpasme [6,37].

Mpn noBpexgeHusx Tasa Tuma B u C  wmetop
HEOTNOXHOW CcTabunusaumu Tasa annapatamii BHELUHEN
chukcaLm SBNSAETCS BaXHENLLMM 3TanoM NPOTUBOLLOKOBbBIX
MepornpuaTuin  [79,46]. BHewHss dukcaums  Ta3oBoro
KomnbLia Mpu MONMTPaBME UMEET MHOMO MPEUMYLLECTB: BO-
nepBbIX, Manas TPaBMaTUYHOCTb METOAMKN 1 BO3MOXHOCTb
UCMONb30BaHUA ee B paHHUX Nepuoaax TpaBMaTUyeckow
BonesHu, BO-BTOPbIX 3HAYUTEMbHBLIA  NPOTMBOLLOKOBbIN
3hheKkT, a TaKkKe OrpoMHbIM «NOCOMY»  SBNSIETCA
BO3MOXHOCTb  KOPPEKLUMM penosuuuu Ha BCeX 3Tanax
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NEeYEHNs N HU3KUA PUCK WHCEKUMOHHBIX OCIOXHEHUIA B
30He nospexzaeHun [20].

Annapatbl BHELUHEN (puKCaLMM EMOHTUPYIOTCS nocne
BbiBEAEHUS NauuWeHTa W3 loka M crabunusauum ero
coctosHus (o1 3 go 14 cyTok), crnegylowuM 3Tanom
BbINOMHSAETCH BHYTPEHHAS (PUKCALMS KOCTHBIX OTMOMKOB
Tasa. [4,6]. BHelHAs dukcaums MOXET MCMOnb30BaThCs,
kak  OKOHuYaTenbHbI  cnocob,  korga  LOCTUTHYTa
Heobxogumas  penosuums  [46], rnmbo  umetoTcH
NPOTMBOMOKA3aHMs K BbINOMHEHWO BHYTPEHHEN hukcaLmuu
Ta30BOro KOMblia, HanpuMep, y nauneHTa ¢ NoBpexaeHnem
YPETPbI 1 BHEOPIOLMHHOM Pa3pbiBOM MOYEBOTO My3bips B
BMOY BbLICOKOTO pUCKA Pa3BUTUS  THOMHO-CENTUYECKNX
ocnoxHeHun [21]. MepBbiM 3TanoM BHYTPEHHAS duKCaLms
y MauWEHTOB B TSHXKENOM COCTOSIHUM NPUMEHSIETCS PEeaKo
M3-32 ONaceHWn pasBUTUS  CEPbE3HbIX  OCMOXHEHWN.
OpHako, N. Enninghorst et al. [37] B cBoeit pabote
LEMOHCTPUPYET ~ YCMEWHOEe  NPUMEHEHUE  MEPBUYHON
BHYTPEHHEN (bUKCaLMM  WNMOCAKPANBHOTO  COYNIEHEHMS
BUHTAMM M FIOHHOTO  COMNEHEHUs  MAacTUHOW  Npu
HeCTabWNbHbIX MOBPEXAEHMSX Tasa Yy OOnbHbIX, C
COYETaHHOW TpaBMOW B nepBble 6 4acoB. HekoTopble
aBTOPbl CYATAKOT JOMYCTUMON MEPBUYHYKD MOTPYXHYHO
(hMKCaLMIO MOHHOTO cMMM3a 13 NanapoTOMHOrO JOCTyna
kak aTan onepauuM Mo MOBOZY BHYTPMOPHOLLMHHOMO
NoBPEXAEHMs MOYEBOro ny3bips [18].

V13obpeTatenem MUPOBOrO 3Ha4YeHMs, TPaBMaTONOroM-
optonegom [".A. MnnusaposbiM Gbinv BHEAPEHbI Crnocobbl
annapaTtHOro MeYeHWst MauWeHTOB C  MOBPEXAEHWAMM
Ta30BOrO  KOMblia, KOTOpble MO3BOMWAO  3HAYUTENBHO
CHU3UTb TPABMATUYHOCTb M YMYYLUTb KAYeCTBO NeYeHus
[49].

MHorue aBTOpbl CYATAKOT, YTO B NEYEHUM NALMUEHTOB C
HeCTabWUNbHBIMM  MOBPEXAEHMAMM Ta3a  OCTEOCUHTE3
annapaTtoMm HapyxHOW (ukcaumn SBNSETCS  METO[OM
BbibOpa, a Ang neyeHnss OOMbHBIX C MOBPEXAEHMEM
MOYEBbLIX MyTel BHEOYAroBbIA OCTEOCUHTE3 310
€0MHCTBEHHbIA W OKOHYaTENbHbIA MeToA (ukcauuu, B
CBSA3Y C BbICOKMM PUCKOM FHOMHO-CENTUYECKUX OCIIOKHEHMI
[24,7,2,21,13,19].  Hepoctatkamu  faHHOro  cnocoba
CYATAKOTCA  OrPaHUYEHHbIE  BO3MOXHOCTW  penosunuum,
BbICOKMA PUCK Pa3BUTUS WHEKLMOHHLIX OCMOXHEHWA B
MAMKAX TKAHAX BOKPYr CMUL W CTEPXHeW, AnUTErbHbIe
CPOKM CTaLMOHAPHOTO NEYEHNs 1 peabunutaumm, 1 Hu3koe
KauecTBO  XW3HM MNauMeHTa B  MEpuopg  NeyveHus
[24,3,21,19,16].

BHYTpeHHss dhukcaums npu XUpyprudeckom neyveHuu
MOBPEXAEHMUI Ta30BOrO KOMblLia UMEET Psifl NPeUMyLLeCTB:
BO3MOXHOCTb ~ TOYHOM  PenosuumuM  OTMOMKOB U
BOCCTAHOBINEHWS ~ aHaTOMWM,  CTabunbHas  pukcaums
MOBPEXOEHUI, YTO NpefoTBpALlAeT 3aMeAneHHoe unu
HenpaBuUMbHOE CPALLEHWE U CYLLECTBEHHO yryywaeT
aHaToOMO-(PYHKLMOHaNbHbIe Ucxodbl neyeHns [55]. Ho ectb
W «MUHYCbI» BHyTPEHHEN hUKCaLmm, K KOTOpbIM OTHOCSTCS:
BOMOMHUTENbHAs OnepaLuoHHas TpaBMa W KpOBOMOTEpS,
PUCK MH(EKLMOHHBIX OCMOXHEHWA B MOCNEonepaLyoHHON
paHe. HeobxogMmMo OTMETUTb, YTO B paHHME CPOKK
BbINOMHUTbL MOFPYXHOM OCTEOCUHTE3, YacTO HE BO3MOXHO,
13-3a TSXKECTWN COCTOSHUS MaLWeHTa, a ero BbiNONHEHWE B
MO34HMI NEPUOL COMPSBKEHO C TEXHUYECKUMM TPYAHOCTSMM
[18].
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MWHM HBa3WBHbIE METOAbI BHYTPEHHEN rKcaLmy npu
HeCTabunbHbIX MOBPEXAEHWAX Tas3a OYeHb akTyanbHbl B
COBPEMEHHOW mepuuuHe. Hanpumep, BOCCTaHOBREHME U
chukcalms NOHHOMO CUMcK3a, NEeperiomMoB BETBEN NOHHbIX
KOCTE  BBIMOMHSAKT  PEKOHCTPYKTMBHBIMWA  NNacTMHaMu
yepes MuHMZOCTyNbl [45]. B noBpexpeHusix KpecTLoBo-
MOAB3JOLLHOMO  COUNEHEHWS] M MepenoMax — KpecTtua
crabunuaupyiot KaHIONMPOBaHHbLIMM BUHTaMU,
PEKOHCTPYKTUBHbLIMU MOCTOBMAHBIMY nnacTuHamum,
TpaHCNeanKyNapHbIMK cuctemamu [22].

Ha cerogHsWwHWA [JeHb  aKTyanbHO — COYeTaHue
MOTPYXHbIX M BHELWHUX METOROB (uKcaLum neperioMoB
KOCTel Tas3a, Hanpumep, nepegHee nOMyKOMbLO Tasa
MOXHO 3achuKCUPOBaTh annapaToM, a [Ans BOCCTAHOBMEHMS
3aiHEr0 NONYKOMbLA NPUMEHSIOT NOTPYXKHbIE KOHCTPYKLMY.
Tem cambiM KOMOGMHMPOBAHHBIN OCTEOCMHTE3 COYETaeT B

cebe npeumyllectBa 0oObeAMHSEMbIX  METOAOB W
MWHUMW3NPYET PUCKM Pa3BUTUSI OCNIOXHEHUA KaXOOro M3
Hux [17].

CoveTaHue nepenomoB KocTeit Tasa W 6eapeHHON
KOCTM C O[JHOM CTOPOHbI Ha3biBaeTCs «nnasatollee beapo»
(“floating hip”) n TpebyOT aKTUBHO XMPYPrUYECKOR TaKTUKM
B paHHeM nepuwoge TpaBmaTudeckon Oonesuu. [lpu
nepenove pavagmsa OefpeHHON KOCTM C  Pa3pbiBOM
MOHHOTO cuMM3a BHaYane PEKOMEHOYeTCs BbIMOMHUTL
Ornokupyemblii ocTeocuHTE3 GeApeHHON KOCTM, a 3aTem
(bMKCUPOBaTb  FIOHHOE  COUNEHEHME  PEKOHCTPYKTUBHON
nnacTtuHon. [5,18].

B cBSi3n ¢ nepeymcneHHbIMKU HegocTaTkami PasnnyHbIX
METOAMK BHELLUHEN W NOTPYXXHOM hukcaLmn, paspaboTaHbl 1
BHEApEeHbl  ApyrMe MeTodbl  MOrpYXHOW  chukcaumm,
HanpuMep, ManouHBa3uBHas cTabunusupytollas cuctema
(LISS), unu nepedHss BHYTPEHHAS duKcauns Ta3oBOW
kocth (APIF). D.R. Barei u Jp. Ha OCHOBaHMM
ONyBNUKOBaHHBIX  KIWHWYECKMX  [aHHbIX  OTAAT
NpeanoyTeHne 3TON METOOMKE B CBA3N CO CHWKEHWEM
pUCKa  MH(DEKUMOHHBIX  OCINOXHEHWA,  OTCYTCTBMEM
HeyoOCTB ANnst XMPYproB, KOTOPbIM MOXET NoTpeboBaThes
AOCTYN K bptoLuHoit nonocTu [29].

Xopollas penosuuus ¢ BOCCTAHOBINEHMEM aHaTOMUN |
cTabunbHas dukcauus HecTabunbHbIX NMOBPEXAEHWA Tasa
He TOMbko  0BecneyMBalT  BO3MOXHOCTb  PaHHeln
(OYHKLMOHAMBHOM HarpysKu, HO 1 MO3BOSISIET CHU3UTL PUCKM
OMepaTMBHOTO ~ BMeLLATENbCTBA,  KpPOBOMOTEPM W
WHEKLUMOHHBIX — OCcroxHeHun  [12,64]. OpgHako  Ans
TpaBmatonora HeobXoAuMbl 3HaHUS aHaToMMM Ta3a W
LOCTATOYHbII OMbIT A1 TOr0, YTOBbI NMPUMEHNTL TEXHUKY

nepkyTaHHoA  ¢ukcaumm  Tasa ¢ HaubonbLuen
BesonacHocTbH. [12].

CornacHo  nybnukauwsm  3apybexHblx — aBTOPOB,
MarouHBa3uBHble ~ MeTogbl  cTabunmsaumm  Tasa

CnocobCTBYHOT MUHUMM3ALIM NOBPEXOEHNIA MATKNX TKAHEN,
OfHaKO PUCK STPOTEHHbIX MOBPEXAEHWUA  COCYAMCTO-
HEPBHbIX  MY4kOB MPWU  3TOM  AOCTATOYHO  BbICOK
[46,49,12,64).

Mo mHenwo T.Dienstkenecht ¢ coasm. npumeHeHve
«4pe3noaB3fOWHOrO»  BHYTPEHHEro  dukcatopa C
MWUH/ManbHLIM Paspes3oM OnpaBaHO B OTHOLLEHUW TPaBM
COCYAMCTO-HEPBHbIX MYYKOB, Tak kak He TpebyeT BonbLuoro
BO3OENCTBMS HA CTOPOHE nepenoma. BeposTHOCTb
MOBPEXOEHUA  COCYAMCTO-HEPBHOTO  Myyka  CHWXKEHa
Brnarofaps MPUMEHEHWIO TONMBKO ABYX MEPneHANKYNAPHbIX
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BMHTOB C (pukcaumeir ux cybdacumanbHo CO CTEPXKHEM.
[aHHas TexHuka obecneunBaeT COEOMHEHME KPECTLOBO-
MOAB3OOWHLIX COYNEHEHWA W CaKpanbHOW 30HbI 0e3
NPUMEHEHNS BOMbLUMX XUPYPTUYECKUX BOCTYMOB.

Mpu YPECcKOXXHOW (puKCaLMM KpeCTLOBOMOAB3AOLIHbIX
COYNIEHEHUA BMHTOM, OOMblUOEe 3HAYeHMe WMeeT OmMbIT
XVpypra u Ka4ecTBO MHTPAONEPaLMOHHON PEHTIEHOCKOMNM

[12,46,49,64].
Bonbwon BbIGOP METOOOB AHECTE3MONOrMYECKOro
nocobus n  6OMbLWOr0  accopTUMEHTa  MMNMaHToB

CnocobCTBYHOT UCMONb30BAHMIO Pa3NNYHbIX AOCTYNOB [8].

MHorue aBTopbl npeanaraioT cobcTBeHHbIE paspaboTku
CnocoboB XMPYPrMYECKOro NEYeHUs NOBPEXOEHUA Tasa C
NCMOMb30BAHNEM PA3NUYHBIX KOMOMHALMA HaPYXHbIX 1
BHYTPEHHUX hrkcaTopoB [7,14]. [1ByxaTanHblil OCTEOCUHTES
obecneunBaeT CHWKEHWE TPaBMATUYHOCTK OMEepaTUBHOIO
BMellaTenbCcTBa, a Takke obecneuynBaeT afekBaTHylo
penosuLmMio M HagexHylo ukcaunio Tasa [16]. Aktyans-
HOCTb  YCOBEPLLUEHCTBOBAHUS cnocoba  Xupypruyeckoro
neyeHns NOBPEXAEHMI Ta30BOr0 KonbLia 060CHOBLIBAETCS
pasHoobpa3nem TpaBM kocTei Tasa [7,16,21]. Mo faHHbIM
HEKOTOpbIX ~ aBTOPOB  3aMeHa  annapata  HapyXHoM
(uKcauMm Ha MOTPYXHOA OCTEOCMHTE3 AOMmKHa ObiTh
npoBedeHa B TeYeHWe nepBbiX 3 CYyTOK Mpu CTaburbHOM
cocTosiHMM naumenTa [7,10].

BbicokoaHepreTuyeckue nepernombl TasoBoro Korbla
NpouCXOAAT B Npefckasyemblx Mectax. BHedpexuwe
9KCTPEHHOW  BpPEMeHHOW CcTabunusauun npuBeno K
YBENMNYEHMIO  BbDKMBAEMOCTW MOCRE nepenoMa Tasa
[42,52]. [lundanb u coasm. OBHAPYXUIMWM, YTO BELLUHAS
(huKcaums Tasa nonesHa npu ocTpor peaHnMaLmm, HO OHa
WMEEeT OrpaHUYeHHYI LEHHOCTb MPWU  OKOHYaTEerbHOM
neyeHmu nepenoma HectabunbHoro TMna C wnm paxe
TpaBMbl TUMA «OTKPbLITON KHUMM» [54].

CornacHo MHEHWK0 MHOMWX aBTOPOB, OCTEOCMHTE3
3afgHero KOMnnekca Tasa KaHWNWPOBaHHLIMKA BUHTAMM

rnokasaH TOMbKO B  Cryyasix —paspbiBa  KPecTLOBO-
MOAB3OOWHOTO  COMMEHEHMs, B TO  BpeMs,  Kak
BEpPTUKambHble  MEpenoMbl  kpecTua  OnepaTuBHOM

cukcaumm He Tpebytot [19,21].

Mo paHHBIM nUTepaTypbl MMEeTCs MPUHLMNWANBHO
HOBOE HamnpaBneHWe B OPTOMEAUYECKON XMpyprum —
nepkyTaHHas dukcauus Tasa, No3BonsOLas NpeogoneTb
OCINOXHEHNST OBLIMPHBIX XUpYprideckux goctynos [3,12].
YpeckoxkHas ¢ukcaums OTNOMKOB KOCTEN Ta3a NpoBOAUTCA
nocne npegonepaLyoHHOro MaHWPOBaHNS U HenpsiMon
peno3nuMn OTMOMKOB. WMeloTcs  creumraniuanpoBaHHble
KOMMbIOTEPHbIE  MporpamMmbl  ANS BUPTYyanbHOro
BOCCO3[@aHWs BCEX ITarnoB onepauuu: OnpeaeneHue
BesonacHbix 30H AN (UKCaLMK, TOYHOE MNaHWMpOBaHWe
pasmepa BUHTOB W MPOBEPKa BO3MOXHOCTYW MCMONb30BaHMS

MEepPKYTaHHOA TEXHWKM KaK anbTepHATMBbI  OTKPBITOMY
poctyny. YpeckoxHon cukcaumm nepenoMoB  Tasa
00s13aTenbHO NpeaLWecTBYET TOYHAS 3akpbiTas penosnuus,
noaToMy HeobX0OMMO  COBEpLUEHCTBOBaHWE  TEXHWKM
3aKpbITOM  peno3uuum  Ang  BOCTWKEHUS  JTyulumX
pe3ynbTaToB B JaHHOW obnacty [12].

/IHTpaonepaumoHHbIi  KOHTPONMb ~ penosuuun 1

chukcaumm npu nomolum C-ayru OCHOBHOE MpaBWmo, Yem
KoHTporb nocne onepauuu. MocnegHue paspabotku ganu
HOBble  BO3MOXHOCTM  Ans  3D-BM3yanu3aLMOHHOrO
KOHTPONS B XOA€ OnepaLyu.
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YCOBEPLIEHCTBOBAHHBIM METOAOM BU3yann3aLoHHOM0
KOHTpONS Mpu onepauusx Ha Tas30BbIX KOCTAX U
BEPTINYXHOW BMaguHe SIBNSETCH HaBUrauusi, OCHOBaHHasl
Ha YCWUNEeHUN MHTEHCMBHOCTW 3D-n30bpaxeHus.

AkcnanbHble cpesbl, 2D- u 3D-pekoHCTPYKLUMN MOXHO
MEpeHOCUTb B HaBUrauUMOHHyl  cuctemy.  Hosble
pa3spaboTku, BHeapswowwme ycunutenu 3D-u3obpaxeHuit
BTOPOro nokornexus (takve kak Arcadis Orbic Siemens) u
MyMNbTU(YHKLUMOHAMNBHYIO  HABUTALMOHHYIO CUCTEMY Ha
0bbI4HOM CTOME Ha Konecukax, 3aMeTHO obreryat nepeHoc
[aHHbIX W UCMOMb30BaHWE CUCTEMbl. Takum obpasom,
nokasaHus K BU3yanu3aLyoHHOMY KOHTPOITIO MpK onepauun
Ha Manom Tasy ByayT paclumMpeHbl Ans COKpaLeHus Yucrna
OTKPbITLIX NPOLeayp.

I'IpanmbHoe BHEJpeHune BbICOKOTEXHOMOIMYHbIX
METoAoB Ha BCEX CTagmax onepauun, a TakKke
Haanexatlaa KOMGMHaLl'VIFI OaHHbIX  METodOoB  MOryT

caenatb OMepaumio YpecKoXHbIM AOCTYNOM Ha obnacTu
Manoro Tasa W BEpTNYXHOW BhnaguHbl Gonee nerkow,

OesonacHo W Oonee ToyHOM. Ho  HeoOxomumo
NOAYEPKHYTb, YTO Aa¥e MNpW MPUMEHEHWM HOBEWLLMX U
Hanbonee CIMOXHbIX TEXHOMOUi npaBubHas

Xupypriyeckas OLeHKa 1 OMbIT B XMpYprim Manoro tasa u
BEPTNYXHOM BMaguHbl SBAAOTCA  06s3aTENbHBIMU - 1
He3aMeHUMbIMM.

CTabunbHbIi  OCTEOCMHTE3  C  WCMONb30BAHMEM
COBPEMEHHbIX  CMOCOOOB  huKCaLuMM  Mpu CROXHbIX
nepernomax Tasa y nauueHToB C MOMMTPaBMOW MO3BONSET
aKTVUBM3MPOBATb MX B PaHHWE CPOKM W JOCTUIHYTb XOPOLLNX
aHaTOMMYECKMX U (PyHKUMOHAMNbHbIX pe3ynbTatoB B 78%
cnyyaes [21,23,14]

PaHHsig cTabunusaums Tasa ynydwaeTt pesynbTathl
neyenunst naumentoB [90,86,81,56]. lMogxogsiiee Bpems
ANS OKOHYaTenbHON CTabunmsauuu OCTaéTcs npeaMeTom
o0CyxaeHus 1u3-3a OTCYTCTBUS KOHKPETHbIX [aHHbIX B
nutepartype [52].

HecTabunbHoe noBpexaeHWe 3agHEro Monykonbla
Ta3a, Takoe KaK BbIBUX KPECTLIOBO-MOAB3LOLLHOMO CYCTaBa,
BCErga OCMOXHSAETCH  3HAYMTENbHOW  WMHBANMAM3saumen.
HebnaronpusTHble nocneacTans KOHCEepBaTUBHOIO
NeYeHUs  BKKYaAKT  HECOOTBETCTBUME  AJIMHBI  HOT,
HapyleHWe poTauuu, ONUTENbHOE Nexayee COCTOsHUeE,
OTCPOYEHHbIE HeBponoruyeckue HapyLueHus 7
XpoHuyeckyto Gomb  [64]. B nuTepaType  onmucaHbl
MHOXECTBO METOZOB MPEeodoNeHns 3Tux  mpobnem,
BKMIOYaKOWMe B €ebS TOUHYIO HEMPsSMYI0 PEnosvuni 1
UPECKOKHOE BBEMEHWE 3afHero WNMoCakparbHOro BUHTA
(YpeckoxHast KpeCTLOBO-NOAB3LOWHas cTabunusaums) unm
oTKpbIThIE MeToab! [90,86,81,56,53,38].

HocTatoyHo  adhbekTMBHbIE  pesynbTatbl  Obiiu
nonyyeHsl B uccnefoBaHum Ajoy Prasad Shetty u coasem.,
2017 rog. [JaHHOe KOMOWHMPOBaAHHOE MCCriefoBaHKe Bbino
MOCBSILLEHO U3Y4YEHUI0 NPOCNEKTUBHON CEpUN CryvaeB ans
OLieHKM OCYLLEeCTBMMOCTH, Be30MacHOCTH, OrpaHUYeHuit n
CPEAHECPOYHBIX PEHTTEHOMOMMYECKUX U (PYHKLMOHAMBHBIX
pe3ynbTaToB anbTEPHATUBHON MWHUMASbHO WHBA3WBHOW
TEXHUKU BHYTPEHHEN (puKkcaumu Tasa C WCMonb30BaHWEM
nepefHero MOAKOXHOMO BHYTPEHHEro dukcatopa Tasa
(INFIX) u 4pecKoXHbIX WNMOCaKpamnbHbIX BUHTOB MNpU
HecTabunbHbIX Nepenomax Ta3oBOro Kombla. [aHHoe
“ccnepoBaHWe nokasano, YTO MMHUMAnNbHO WHBA3WBHAS
crabunmsaums  Tasa ¢ ucnonb3oBaHuem INFIX u
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YPECKOXHBIX MOMB3AOLIHO-KPECTLOBLIX BMHTOB MpOCTa B
OCBOEHUN U MPUMEHEHUN, obecneunBaeT xopoulyto
PENo3nLMIio MepesiomMa, OKOHYATENbHYK CTabunusaumio ¢

MUHUMAmbHbIMU  OCTIOKHEHUAMW U AaéT  OTAMYHbIE
(OYHKUMOHaMbHbIE  pesynmbTatbl  MPU  MUHUMANbHOM
nepwoge  Habnwogenus 31 Mecsl  (ypoBeHb
pokasatenbHocTu V) [82].

[Ona octeocuHTe3a npu neperomax Kpectua M

MOSICHUYHO-KPECTLIOBOM BbIBUXE MPUMEHAOTCS CrieaytoLimne
obwwe nNpuHUMNbI neveHust n penoauumm: 1) TMonoxeHve
nauMeHTa Ha OpTOMeaMYEcKOM CTONe AOIMKHO MO3BONATh
AOCTWYb YACTMYHOM UMK NOMHOM peno3uuuu. 2) Yem nosxe
BbIMOMHSETCA penosuunsl, TeMm ChoXHee npoueaypa.
MoaTomy BMeLLATENCTBO AOMKHO ObiTh NPEANOYTUTENBHO
B TeYeHWe AByX Hedenb nocne TpasMbl. Penosuuus yxe
HEBO3MOXHa Yepe3 TpU Hedenu, YTo OBBACHAET BbICOKMIA

YPOBEHb  WHBanMMaM3auMum B TakMX  CRyyasx.
BbicBoboXaeHne npousBoamMTCa nepes dukcaumen, Ytobb
n3bexatb 3aLlemnexuns HEepBHbIX KOPELLKOB.
BbicokoadpdpekTnBHas WHTpaonepaLmoHHas

PEHTTEHOCKOMWS UMEET BaXXHOE 3HAYEHWE NpU NPOBEAEHNM
npoueaypbl. Penosuuns SBNSETC KPUTMYECKUM  LUAromM,
MO3BOMSIOLLMM MPABMIBHO BbIMOMHUTL OCTEOCUHTES. Yenex
npoveaypsl obecneunaeTcs NO3NLMOHUPOBAHMEM
nauuveHTa, MaHeBpaMu BPALUEHUS HWKHUX KOHEYHOCTEN W
pasrubanuem Gefpa B 3aBUCYMOCTM OT CMeLLEeHIs (MOgbEM
W / unu BpalleHne) U MHTPaonepaLyoHHbIMU MaHeBpamm
(ckaTne-guCTpakums C MCNONb30BaHWEM MMMMAHTaToB).
[aHHble npuHUMNBl  Haubonee adeKTMBHBI B ABYX
OCHOBHbIX ~ CWTyauusix: B  MepByW odyepedb  Mpu
W30MMPOBAHHOM  MOMEPEYHOM  MepenoMe  KpecTua
(knaccucpuumpyetes no Roy-Camille et al. [66,75]).
CwmeleHne carutTanbHoe. Penposuuns  3aTpyfHeHa:
HeoBXoaMMbl BHELLHWE MaHEBpbl AN pasrnbaHns HUKHeN
KOHEYHOCTW, u4TODbI MCMpaBUTb PETpPOBEpCMO Tasa, U
WHTpaonepaLuoHHble  MaHeBpbl, 4TOBbl  MOMbITATHCS
YMEHBLUUTL  TMMEPAKCTEH3NIO  MPOKCUMAmNbHOM  4acTy
kpecTua (mepenom, nokanusauus TpaKuuW, YKOPOUEeHWe
KOCTM, MaHEBP KENEe30-LUMHAY).

Ruatti et al. onucanu TexHUKY penosuuuW, KoTopas
MOXeT ObiTb peann3oBaHa B 3KCTPEHHOW CUTyaLuw,
0COBEHHO B Cryyae HEBPONMOMMYECKUX NPU3HAKOB [78].

MauMeHT HaxoguTCs Ha  OMepauMoHHOM CTone B
nonoxeHun  dorsal  decubitus u B monoxeHuw
TpeHaenexbypra nog  obwum Hapko3oM c

paccrabneHHbIMI MbllLiaMy. TpaHCMbILLENKOBas TpaKums
NPUMEHSIETCS [ABYCTOPOHHE, W XUPYPr OKa3blBAET CUIbHOE
OCEBOE pacTsXeHWe C OAHOBPEMEHHbIM BCTPEYHbIM
pacTskeHueM B noambllkax. Kpenutauws noaTsepkaaet
penosuumio,  kotopas  MOoxeT  ObiTb  3aBepLueHa
rMNEPNopA030M C MCMONb30BaHNEM NOAYLUKM NOA KpecTeL,
Penoauuns nopaepxuBaeTcs HEnpepbiBHOW Tpakuuen B
nocrenu. Ecnn cocTosiHue naulueHTa Mo3BOnseT, MOXeT
OblTb  BbIMONHeHa dwukcauns. Kenue u coasm. [51]
MCMONb30BaNK  BHELHWA  dukcatop Y 3 MauWeHTos.
MaumeHT Haxoguncs B MONOXEHUM nexa; LTUGTbI
cukcatopa (BUHTbI Schanz) Gbinu BBEAEHbLI YPECKOXKHO B
Hoxku L5 v / unu S1 n B 3agHue rpebHK NoaB3AOLLHOM
KOCTM W WUCMONMb30BanuCb B Ka4yecTBe pblyaroB Ans
MaHEeBPOB KOMMPECCU; NOCINE COEANHEHNS OHU COXPAHANK
pernosuLmnio, B TO BPeMs KaKk BCTaBRSNCL KPECTLOBbIE
BUHTBI.
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O030p JMTEPaTYPHI

Bo-BTOpbIX,  [aHHble  MPUHLMMbI penoauumn
3 eKTMBHLI MW nepenomax Kpectua C nepenomom
Ta3oBoro  kombua. Cregyetr  OTMETWTb, 4TO  MpM

NoBpeXaeHusX Ta3a npumeHsieTcs knaccudukaums no AO-
Tile. [aHHas knaccudmkaums yHuBepcanbHa, y4uTbiBaeT
HanpaBneHWe  [EenCTBMS  CMELLaloMX  MOMEHTOB,
NoKanu3aunMi 1 xapakTep NOBPEXAEHWNS  CBS30YHOIO
annapata W CTabWnbHOCTb TA30BOTO  KOMbLA, 4TO
3HauuTenbHO  obneryaet  AMarHOCTMKY W BblBop
ONTUMarnbHOrO MeToda IneyeHns. B cooteeTcTBMM C
Knaccudpmkalmen, noBpexaeHUs Tasa LendTcs Ha 3 Tuna:

1. Nepenombi TMNa A - cTabunbHbIE, C MUHUMASTBHBIM
CMELLEHNEM W, Kak npaBuno, 6e3 HapyLIeHNs LieNoCcTHOCTH
rasoBoro KonbLia.

2. Nepenomb! TMNa B - Tak HasbiBaeMble POTALMOHHO-
HecTabunbHble (Ho BEPTUKANbHO-CTabMMbHbIE),
BO3HWKAIOLLME BCreACTBUE BO3LENCTBUS Ha Ta3 BOKOBbIX
KOMMPECCUOHHBIX UIN POTALMOHHBIX CUTT;

3. NMepenombi TMNa C - NoBpeXaeHUs C POTALMOHHOM
W BEPTUKANbHON HECTabWUNBHOCTBLIO, C MOMHBIM Pa3pbIBOM
Ta30BOro konbua [88].

Tarke npumeHsieTcs knaccudmkaums no Roy-Camille et

al. [75] B cnyyae nonepeyHOro mnepenoma Kpecrua.
Penoauymss  Ta30BOro  KonblLa  KOpOHambHas U
rOpW30HTanbHas:

* Mpu nospexaeHun no AO-Tile A: He nokasaHo
HWKaKOro BOCCTAHOBUTENBHOMO MaHEBPa;

* Mpu nospexaeHun no AO-Tile B: Heobxoamm oceBoit
BOCCTaHOBUTENbHbI  MaHeBp  (OTKpbITME | 3aKpbiTHe
NOAB3AOLLHbIX KPbIBEB), aCCOLMALIMSA BHELLHWX (BpaLLEeHWe
Oegpa) M WHTpaonepauMOHHbIX MaHEBPOB (KPecTLoBO-
NoAB3A0LLHbIN unm NOAB3AOLIHO-NOAB3OLIHbINA
KOMMpecchl);

* Mpn nospexaeHun no AO-Tile C: nmeeTcs caBUroBoe
OBWKEHWe C NOObEMOM OQHOW MOMOBMHbI Tasa B
KOPOHaPHOM MIIOCKOCTH, YMEHbLUEHHOE 3@ CYET BHELUHEN
TpakuMM W UHTPaONepaLMOHHON MOSACHUYHO-KPECTLIOBON
WNW KPEeCTLOBO-TA30BOW AMCTPaKUMM, B TO BpEMS Kak
OCEBOE CMELLEHNe YMEHbLIAETCS, KaK Mpy MOBPEXAEHMSX
AO-Tile B, a nonepeyHbIn nepenom KpecTua yMeHbLIaeTes,
KaK OMMUCaHO BbILLE.

dukcauums 3agHero Konbla SBNSETCS HEOTbeMMEMON
YacTblo CTabunmsaumM MOBPeXAeHHOro Tasa. lMepenombl
3aJHero konbLa BKMKYaloT B cebs noBpexaeHue kpectua,
KPECTLIOBO-MOAB3AOLIHOTO  CyCTaBa M NOAB3HOLLHbIX
nepenomoB. 3aborneBaeMoCTb, CBS3aHHas C OTKPbITbIMU
[OCTyNaMu K 3afHeMy Ta3oBOMY Korbly, fpuBena K
LUMPOKOMY  PacrpoCTPaHEHUIO  YPECKOXKHON  chukcaLm
[77,62)].

BbiNo MoKa3aHo, YTO YPECKOXHbIE WNMOCaKparbHble
BMHTbI sBNAOTCA 6e3onacHbiM MeTogoMm, omybrmkoBaHO
MHOXECTBO  KnuHudeckux cepuit  [93,94,77,62,30,36,47,
48,62,31,68,73,81,97]. Wx wncnonb3oBaHWe YMEHbLUWMO
PUCK KPOBOTEYEHUS W 3apaXeHUsi MO CPaBHEHUIO C
OTKPbITBIMWA MeToAnKamm [77,62]. Takke Obino OTMEYEHO
yNyylleHne (YHKUMOHANBHBIX  PE3yNnbTaToB, CHKEHWE
BoneBbix nokasaTenel M yYMEHbLUEHWE CMeLleHUs Tasa
[31,81]. Obwas TOYHOCTb YPECKOXKHBIX MIMOcaKpanbHbIX
BMHTOB XOpOLLUasl, C YPOBHEM HEMPABMIBLHOTO NOSOXEHWS
npumepHo 2,5% [96].

MeTogonorus NPUMEHEHMS UPECKOXHBIX
UNMocakparbHbIX BUHTOB BKITIOYAET 3aKPbITYIO PenosunLuio,
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YPECKOXHOE MPOXOXAEHWE CMWLbI-HANpaBUTeNs U 3aTem
Mo Hei KaHIOMMPOBAHHOTO  BUMHTA.  Gnropockonus
UCMONb3yeTCs Ang  HanpaBneHus  Chuubl-HanpaBuTens
yepes 3afHu1I BEPXHWIA OTAEN KPbina NoAB3LOLIHOM KOCTH.

lMpegonepauyoHHas  KOMMbIOTEPHas — Tomorpadmus
WrpaeT BaxXHyKW pornb B [JEMOHCTpauMW nepenoma u
KOCTHO ~aHaToMUW, TaKk YTO MOXHO MNaHMpoBaTh
pasmelleHne BUHTOB [35,72]. B nocneoHee Bpems 3D KT
MOZENMPOBaHWe YNyylumno NOHUMaHWe aHaTOMUK 3aaHEN
yacTu Tasa [58,59,60,26].

KomnbloTepHas HaBurauus BBEAEHNS UITMOCaKpanbHbIX
BWHTOB, Kak B 2D, Tak 1 B 3D pexume C NOMOLLbIO
cntoopockonun ctana abcontoTHO Ge30macHon U TOYHOM
[94,74).

/iccnenoBaHue HEMELKOTO peecTpa Ta3oBblX TPaBM He
BbISIBUMO pasnuumii B OOWIMX OCTIOXHEHMAX — MEXay
TPAOWLMOHHOA UM HAaBWUraLMOHHOM TEXHWKOA BBELEHMS
unuocakpanbHbix BUHTOB [97]. BuHTbl ¢ KT-HaBuratopom u
KT-HaBuraumeit Taike WCMONMb3YIOTCH B HEKOTOPbIX
LeHTpax [68,73],  HedaBHO NMPOBEAEHHbIN MeTa-aHanmu3
nokasan, 4To 370 Haubonee TOYHbIA MeTOL BBEAEHWS
AaHHoro Tuna ¢mkcatopos [97].

Xupyprudeckass TexHWka BBeAeHWst BUHTOB S1 Obina
Xopowo onucaHa [77,89]. AHaTomuuyeckme mccnemoBaHus,
OCHOBaHHble Ha TPEXMEPHOM PEKOHCTPYKLWMW, MOKasanw,
4TO CaMOM Y3KOM TOYKOW AN NPOXOXOEHUS BUHTA
SBNISIETCS KPECTLLOBAs HOXKa CO CPEAHEN LUMPUHOIA 15,6 MM
(ananasoH 11-20 mm) [40].

mpuHa  paHHOro  kopugopa  ewe  6onblue
YMEHbLLAEeTC 13-32 HENpaBWbHOTO CokpalyeHus [72].
CyLLecTBeHHbIM OCINOXHEHNEM cukcamm

UnuocakparnbHbIMA  BUHTaMKU SBRSETCA nepdopauns ¢
MWHUMarbHbLIM OTKIOHEHWEM yrna [76].

OnTumanbHas AnuHa, WWPWHA, TUM W MECTO
pasMeLLeHnst BCe elle OCTaloTCs MPeaMETOM AWUCKYCCUN.
AgTopbl coobLatoT 06 1cnonb3oBaHuM BUHTOB 6, 6,5, 7,3 u
8 MM. Mcnonb3ytoTcs BMHTBI C MOMHOM W 4aCTUYHOM
pe3bhoil.

Vicnonb3ays 0BbluHyto 2D peHTreHoCKonuio, Touka Bxoaa
onpegensieTcs € UCMOMb30BaHMEM TPEX CTaHAAPTHbIX
npoekumu: 6GokoBas, Bxog W Bbixog [77,89]. [lpu
HeoDOXO4MMOCTM BUHT MOXET MPOXOAUTb TPaHCCaKpanbHo,
BbIXOAA W3 KOHTpanaTepanbHoi NOoAB3AOLIHOM  KOCTM.
YalLe Bcero BUHT NpoBoasAT B S1, HO ANs AONONHUTENBHOM
YCTOMYMBOCTM MOXET BBOAMTCA B S2 M B crnyyasix, koraa
chopma kopugopa S1 He noAxoauT.

BuomexaHuyeckue  uccnefoBaHus  nokasanu,  uTo
XECTKOCTb (PUKCaLMM Ta3a YBENUYUBAETCS, €Cru BUHTbI
MCMONbL3YKTCA B COMETaHUM ¢ nepesHein ukcalmei [65]. B
fonblmMHCTBE CcnyvaeB ofwH BMHT S1 obecneunsaet
[OCTaTOYHYI0 CTabunbHOCTb [65,95], x0Ts mccnenoBaHus
rnokasanu, YTo BUHTbI kak B S1, Tak u B S2 obecneunsaot
BonbLuyio ctabunbHocTb [92,91,85].

B wuccneposatun Mohammad R. Sobhan u coasm.,
2016 rog, ObInm N3yyeHbl pesynbTaTbl METOLOB MOSICHUYHO-
Tas3oBoi ¢pukcaumm (SPF) mpu gucnokauwm KpecTLoBo-
MoAB3AOWHOMO CcycTaBa. B wuTOre aBTOpbI MpuUWM K
3aKMIOYEHMIO, YTO, (PUKCaLMs MO3BOHOYHMKA C MOMOLLBH
TpaHCNeaUKYNAPHbIX  CTabUNU3UPYIOLLMX  BUHTOB  MpM
AMCIoKaLMM KpecTLOBO-NOAB3AOLIHOM0 CycTaBa SBMSETCS
GesonacHom 1 9(PGEKTMBHON  METOLAMKON  NEYeHust
KPECTLIOBO-MOAB3AOLLHbIX TPaBM. JTOT METOA NO3BONsET
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MOMYyYNTb PaHHIOD YaCTWUYHYIO WMW MOSHYK Harpysky W
NOTEHUMANBHO YMEHBLUNTL OCNOXHEHMs. [83].

B pabote Thomas Dienstknecht, Gbino u3yyeHo
npUMEHeHNe CUCTEMbI MUHUMHBA3MBHOMN
TPaHCMOAB3AOLWHON  cTabunu3aumu  Ans  NOBPEXAEHWH
3agHero Ta3oBOro Konbua. [lpouedypy npoBoguiv C
NCMOMb30BaHNEM  TPAHCUIMAKMAmbHOTO  BHYTPEHHEro
dukcatopa B MUHUMAnNbHO  MHBA3MBHOM  TEXHUKE,
XapaKTEpPU3YILLENCS MMNNaHTaLnen TpaHcneankynspHoro
BMHTa 1 CTEPKHEBOW CUCTEMbI, COEAMHSIOLLMX KPECTLIOBO-
MOAB3JOLHbIE CycTaBbl W KpecTuoByld obnacte. [lo
pesynbTaTtam WCCNENOBaHWS aBTOpbl MPWULIMW K BbIBOAY,
YTO MUHWWHBA3WBHAs TPAHCMOAB3AOLWHAs CTabunusauumn

ABNAETCA pasymHoN anbTepHaTMBOM Apyrum
YCTaHOBIIEHHbIM ycTponcTBam chukcaLmum ans
MOBPEXOEHWA  3afgHero  mnonmykonmbla  Tasa ¢

He3HauMTenbHbIMM puUckami GOMbLUIOA KPOBOMOTEPH WNM
STPOrEHHOro HempoBsackynsapHoro nospexaeHus (Minimally
Invasive Stabilizing System for Dorsal Pelvic Ring Injuries,
Thomas Dienstknecht) [34].

06cyxaeHne pe3ynbLTaToB.

Cymmupyst aHHble nuTepatypbl, cnegyeT OTMETWTb,
4TO B HacTosllee BPeMs MPUMEHSIOTCH  pasnuyHble
cnocobbl  ukcauun MOBPEXAEHHBIX  3aAHUX  CTPYKTYp
Ta30BOrO  KOMbli@, KOTOPbIE XapaKTepu3ylTCcs Kak C
MOMOXWTENbHON CTOPOHBI, Tak U UMEIOT PSif HELOCTaTKOB.
CaMbiMM  LUIMPOKO MPUMEHSIEMbIMU Ha MPaKTUKEe W3 HWX
SBNSAIOTCA:

1) Wcnomnb3oBaHue annapata BHeLWHeid dukcalumn
(ABO®). TMpeumyLLecTBaMu SBASKOTCA MPOCTOTA, CKOPOCTb
MOHTaxa, Manasli UHBa3WBHOCTb, KOTOpas, Mpexae BCero,
HeobxoduMa B OCTPOM Nepu1oae TpaBMaTM4eckor 6onesHu.
HepocTaTkamu cuuTaeTcs HegoctatouHas CTabunbHOCTb
cukcaumn, Gonblume pa3mepbl KOHCTPYKLWA, KOTOpble
CHXAIT KayeCTBO KM3HW, TPYOHOCTM MpW penouuum
OT/IOMKOB, @ TaKKe 4YacCTble MECTHblE WH(EKLMOHHbIE
ocrnoxHeHns. Cnocob B OCHOBHOM MpUMeHseTcs Ans
NepBoro 3atana OnepaTUBHOMO IeYeHUs [0 MOrpyXHOro
OCTEOCHHTE3A.

2) Owukcauws 3agHero nonykomnbLa KOMMPECCMOHHOM
TpaHCCaKkpasnbHOW UM KPecTLOBO-NOAB3LOLIHON CTSKKON.
MpenmyLLeCTBO 3akKnioyaeTcs B TOM, 4TO MOXeT ObiTb
LOCTUTHYTA  BbICOKas  CTEMeHb  KOMMPECCUW  30Hb
nepenoma, Kotopas 3HAYUTENbHOW CTEneHu MoBblLaeT
ctabunbHoCThb.  [lokasaHMss [Ons  JaHHOA — METOAMKM
OrpaHNYeHbl W 3aXBaTbIBaAKOT NULLb MEPENOMbl KpecTua no
Denis |, pa3pbiBbl KPeCTLOBO-NOAB3LOLIHOTO COMMEHEHMS.
B HekoTOpbIx cryyasx BO3pacTaeT pPUCK COABMEHMs
HEPBHbIX CTPYKTYP BHYTPU KPECTLOBbIX OTBEPCTUA U
KPECTLIOBOTO KaHana.

3) Oukcauus ManmbiMM  KPECTLOBO-MOLAB3AOWHBIMA
nnactuHamu.  [penmywiecteammn  SBASIOTCA  LIMpOKast
BO3MOXHOCTb  PENO3NLMA B CNy4ae OTCPOYEHHbIX WIn
MO3AHNX XUPYPrUYECKUX BMELLaTENbCTBAX U BO3MOXHOCTb
AEKoMnpeccun CrMHHO-MO3roBbIX KOpeLLkoB. HepocTatku:
TpaBMaTW4HbIA  JOCTYN, HegocTaTouyHas CTabunbHOCTb
chuKcaLmm, BbICOKUA PUCK MHIDEKLIMOHHBIX OCTIOXHEHWI.

4) OcTeocuHTE3 TPaHCMOAB3AOLIHON NNACTUHOW, Mpu
KOTOPOM AOCTUraeTcs xopowas cTabunbHOCTb U UMeeTes
BO3MOXHOCTb  OTKPLITOW Penosuumu U JekoMnpeccun
KPecTLOBOrO  kaHarna. HepocrtaTku: — TpaBMaTUYHOCTb
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[OCTyna,  BbICOKWM
OCIOXHEHWA.

5) CakponnacTuka — WHBa3Us KOCTHOrO LEMEHTa B
Tena KpecToBbIX MO3BOHKOB U GOKOBbIE 0bnacTu kpecTua
(ayrMeHTaums yuactkoB). Bonblie npumeHsieTcs  npu
naTonornyeckmux nepenomax Ha ¢oHe ocTeonoposa. B
nuTeEpaType  ONMCLIBAETCS  Kak  MEeTog C  OYeHb
OFPaHUYEHHLIMI  MOKA3aHWUAMKM, UM3-33 BbICOKOTO pucka
NOBPEXAEHMS HEPBHBIX CTPYKTYP FOPSUUM LIEMEHTOM.

6) TpaHcnoaB3golWHas nonepevHas  ukcaums
BBeJEHWe  TPaHCMEOWKYNAPHbIX  BWHTOB B 3afHWe
MOAB3OOLWHbIE OCTM C COEAMHEHMEM Mexay cobor
CTEPKHEM, TPYAHO MPUMEHUMA NPU  BbIPAKEHHOM
BEPTUKANbHOM CMELLEHMM NePEnoMoB KpecTLa.

7) WinvocakpanbHble BWHTbI. HeBbiCOkas CTeneHb
cukcaumm pesbbbl  BMHTOB B rybyaton kocTn He
obecneymBalOT XOpoLen CTabunbHOCTM U OrpaHUYeHbI
BO3MOXHOCTM  3aKpbITOM  Penosvumu  BEpTUKamNbHbIX
CMELLEHMM.

8) MMosicHyHO-Ta3oBast (ukcauus TpaHcneaukynsp-
HOM CMCTEMOWN (TPUAHIYNSpHbIA OCTeOCMHTE3) — obecne-
uMBaeT CTabWNbHOCTb (pUKcauun 3adHEro NomyKonbla
Ta3a, 4To MO3BOMSET PaHHION BEPTUKaNM3aumio nalueHTa,
a TaKkke ManonHBa3nBHLIM METOAOM MOXET NPUMEHSTLCS B
ocTpom nepuoge Tpaembl; OTpuLaTENbHBIMA CTOPOHAMM
METOAMKN SIBNSKOTCA CNOXHOCTb YCTaHOBKM BWHTOB B
KpecTue, OOBEMHOCTb  TONOBOK  TPaHCMEAMKYNAPHbIX
BMHTOB NOBbILLAET PYUCK PA3BUTUS MPOSIEXHEN.

BbiBoab!.

Kak crano wW3BecTtHo, COBPEMEHHbIM MPUHLMMIOM
neyeHnst  HeCTaOWMIbHbIX — MOBPEXAEHUA  3afHEro
nonykonbLa Tas3a SBMSETCH aKTWBHas Xupyprudeckas
TaKTUKa, HamnpaBneHHas Ha CTabunn3aumo  KOCTHbIX
OT/IOMKOB 1 PaHHIO0 aKTMBM3aLMKO nauueHTta. HecmoTtps
Ha pa3paboTkM M COBEPLUIEHCTBOBaHME  METOLOB
XVPYPrUYECKOTO NEYEHUs C WUCMOMb30BAHWEM MEpeaoBbIX
VMMIAHTOB, HeYJO0BNETBOPUTENbHbIE OTOaneHHble
pesynbTathl fgocturaloT o 60%. [locnegosaTensHo
yBennuuBaetcs  noTpebHOCTb  rmyboKoro  M3yyeHus
npobnembl HeCTabMMbHbIX NOBPEXAEHUN 3afHUX CTPYKTYP
Tasa M MeTodoB neyeHus. Bonpoc o paspaboTke HOBbIX
MeTOAMK W YCTPOWCTB [N XMPYPIUYECKOrO NEYEHMS
MOBPEXOEHUM 3afHEro Monykorbla Ta3a ocTaeTcs
aKTyanbHbIM.

PUCK  PasBUTUS  MHGEKLMOHHBIX

Bkrad aemopos u KOHGRUKmM UHMEpecos: 8ce agmopsi 8
pagHoU Mepe NpuHUManu yyacmue Nnpu HanucaHuu cmambu U
Oeknapupytom omcymemeue KOHG/IUKMa UHMePecos.

Aemops! 3asgnsaom, ymo Hu 00uH u3 6roKog OaHHOU
cmambu He O6biT onybnukogaH 8 OMKPLIMOU neyamu U He
Haxodumcsi Ha paccMomperuu e dpyaux usdamebCmeax.

[aHHas paboma 8binonHeHa 8 pamkax epaHmogoz20 npoekma
MOH PK. Tema npoekma: «Paspabomka  cucmemsl
opmoxupypauyeckol peabunumayuu nospexdeHull kocmel masa
npu  OOpOXHO-MPaHCNOPMHbIX npoucwecmeusx & Pecnybnuke
Kasaxcmaty.
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