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Abstract

Open fractures of the lower leg bones with a concomitant soft tissue defect is a rather serious problem in traumatology and
orthopedics, as well as in reconstructive surgery. Traditionally, in our country and the CIS countries, with this type of fracture, external fixation
is used - transosseous distraction osteosynthesis with the Ilizarov apparatus; often practiced late final closure of the skin defect. Currently, the
combined orthoplastic method of treating open fractures of the lower leg is gaining popularity all over the world, which involves osteosynthesis
of the fracture and skin plasty of the soft tissue defect of the limb in one stage within 72 hours after the injury, which will significantly reduce the
time of treatment of the patient, as well as reduce the risks infectious complications.

The purpose of this review article is to study research in the international scientific community on the combined use of traumatology
and plastic surgery methods in the treatment of open fractures of the lower leg with an accompanying soft tissue and skin defect, to compare
the results of treating this type of injury with an orthoplastic approach and traditional orthopedic, as well as the advantages and disadvantages
various methods of osteosynthesis. An information search was carried out for scientific articles in the PubMed, Web of Science, Cochrane, Wiley,
Cyberleninka databases, using the keywords “open fracture of the lower leg’, “orthoplastic method’, “llizarov apparatus’, “skin plasty”. We
analyzed 58 articles published between 1997 and 2022, including information on the epidemiology of open tibial fractures, issues and methods
of treating open tibial fractures, and preventing post-traumatic and postoperative complications. This article includes the results of 2 large
systematic reviews, 4 meta-analyses, 1 randomized controlled trial (RCT), 2 prospective cohort studies, 2 retrospective cohort studies, and UK
and US guidelines.

The study concluded that the orthoplastic approach was successful and its advantages over the classical approach in the treatment of
open fractures of the lower leg bones, expressed in the reduction of treatment time, optimization of care for patients with open fractures of the
lower extremities. In addition, according to reports of various scientific studies, the orthoplastic approach also gives good results in terms of
reducing the risk of post-traumatic complications in patients and improving the functional outcome of the injured limb.
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Introduction

According to various literature data, at present, with
the development of technology and industrialization, the
frequency of work-related injuries and traffic accidents,
leading to open fractures of the lower extremities, is
increasing. Epidemiological analysis shows that 40% of
open fractures occur in the lower extremity and that the
tibial and femoral shafts are most commonly affected. Such
an injury directly affects the basic function of movement in
patients, thereby significantly affecting their quality of life.
Temporary disability of victims with fractures of the shin
bones varies significantly: from 5-6 weeks to 5-7 months,
and with complex fractures it reaches 10-12 months. Thus,
this problem has a significant socio-economic and political
aspects [1, 2, 3, 4].

Open fractures of the lower extremities are severe,
complex, and high-energy injuries, often accompanied by
damage of both bones and soft tissues [5]. General principles
for the treatment of open fractures include the early use of
antibiotics, thorough debridement, determination of the
degree of soft tissue damage, temporary or definitive bone
stabilization, and soft tissue reconstruction [6].Treatment
of such defects takes a long time and has a high risk of
infectious and other complications. Serious soft tissue
injury and wound contamination are important factors
influencing the prognosis of the treatment of open leg
fractures. According to the research of Tribble et al. (2018),
performed in the USA, patients with severe blast injury that
has resulted in significant damage to muscles, soft tissues,
and skin are at the greatest risk of developing osteomyelitis
[7]. According to the researchers, the overall incidence of
infectious complications in open fractures was 18.6%,
while 17.0% and 1.6% for superficial and deep infections,
respectively, and is more related to the severity, type of
fracture according to the Gustilo-Anderson classification [ 8,
9]. A defect in the soft tissues of the lower leg, in addition to

the risk of inflammatory complications, leads to circulatory
failure of the fracture zone, which interferes with the
formation of callus, and therefore adequate consolidation is
oftenimpossible even under conditions of stable fixation [ 10,
11]. In addition, factors such asage (> 60 years), presence of
diabetes, opioid use, male gender, smoking, elevated body
mass index (BMI> 40) are also of some importance), regular
use of non-steroidal anti-inflammatory drugs (NSAIDs)
[12].

The process of fracture consolidation has a huge
negative impact on the presence of infectious complications
after trauma or after surgical interventions, which leads to a
longer period of consolidation and an increasing of the non-
union risk. The presence of the above complications leads
to lengthening of the hospitalization period, longer periods
of rehabilitation and disability, and a patient’s lower life
quality [13]. Even there are no infectious complications,
recovery from injury may be slow, and it may be difficult
for patients to return to their previous life even two years
after trauma [14]. According to the authors Ian Pallister
and others (2021), the Disability Index Index (DRI) rating
12 months after injury is markedly worse in patients with
open fractures in comparison with patients who had closed
fractures [15].

The purpose of this review article is to study
research in the international scientific community on
the combined use of traumatology and plastic surgery
methods in the treatment of open fractures of the lower
leg with an accompanying soft tissue and skin defect, to
compare the results of treating this type of injury with an
orthoplastic approach and traditional orthopedic, as well
as the advantages and disadvantages various methods of
osteosynthesis.

Methods of treatment of open tibia fractures, advantages and disadvantages

There is a general tendency in treatment of open
trauma - first performing osteosynthesis, while the final
closure of the wounds is postponed indefinitely. On the
territory of the Republic of Kazakhstan, as well as the CIS
countries, the most popular type of osteosynthesis of open
leg fractures is external fixation with rod devices, the method
of skeletal traction, and the final method of choice for
osteosynthesis is transosseous distraction osteosynthesis
with the Ilizarov apparatus. At the same time, the treatment
of soft tissue damage is delayed for an even longer period,
often carried out in several stages, while there is a need for
numerous surgeries, necrectomies, and even the usage of
VAK-therapy.

In the international literature, there are not many
recent studies about the treatment of open leg fractures with
external fixation devices, including the Ilizarov apparatus.
Existing researches speak to the merits of this treatment
method. So, the authors Shahzaib R. Balochet al. (2020)
emphasize the advantages of the Ilizarov apparatus, such
as minimal intraoperative soft tissue destruction and blood
loss, as well as its good stability and precise alignment,
and the possibility of adjusting the apparatus during and
after surgery. Most importantly, the authors state that the
Ilizarov apparatus allows early onset of exercise, which is
an important prognostic functional criterion [16]. Serbian
explorers Milenkovic, Set al. (2018) use the Mitkovich
apparatus in their daily practice. According to their
prospective study, the rate of fracture consolidation without

complications was 77.96%, while the average fracture
healing time was 26 weeks (6.06 months) [17]. Abhishek
Choukse (2021) in his publication concludes that for open
fractures of the lower leg with crush and lack of soft tissue
cover llizarov apparatus as a primary and radical treatment
option gives reliable and satisfactory results [18, 19].Wang,
XH(2020) published the results of treatment of unilateral
external fixation for tibial fractures with poor soft tissue
condition in 31 patients, 27 cases (87.1%) were "excellent"
and 4 cases (12.9%) were "good" [20] . Russian authors
Davydkin, Ippolitov and others (2021) noted that the
prolonged usage (4-6 months) of external fixation devices
and Ilizarov devices often associated with inflammation
of the soft tissues around the pins and rods, neurotrophic
disorders in the lower leg and foot, lymphostasis, and the
development of persistent contractures of nearby joints. In
addition, external fixation devices require constant medical
monitoring, and their usage significantly reduces the
patient's quality oflife. Atthe same time, the authors consider
it justified to use external fixation and osteosynthesis in
several stages for open tibia fractures, types Il and III by
Gustilo-Anderson, and the using of blocking intramedullary
osteosynthesis is justified only for open injuries of the type L.
[21, 22]. Other researchers in their publication about using
the Ilizarov apparatus in the treatment of type I and II tibia
fractures note low invasiveness, the possibility of perfect
reposition in combination with stable fixation, low cost of
treatment. At the same time, the authors note “.. a really
common inflammation of soft tissues at the exit points of
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the pins and rods is also easily treatable on an outpatient
basis and is rather not a complication, but a feature of the
method” [23]. In the Russian scientific literature, a number
of clinical cases of open injury of the type III tibia fractures
in young patients were analyzed; in all cases, primary
external fixation and primary sutures were performed on
the wound. Treatment was complicated by the development
of osteomyelitis, a significant shortening of the tibia; the
treatment turned out to be multi-stage, in a separate case,
13 plastic surgeries were required, including necrectomy,
plasty with split skin autografts. At the same time, it was
noted that recovery was often achieved after many months,
and required a large number of drugs, including different
groups of antibiotics [24-27].

Researchers in China Tian et al. (2020) conducted
a systematic review and meta-analysis comparing five
available methods of fixation of tibial fractures:

1) conservative treatment;
2) open reduction, plate and screw fixation (ORIF);

3) closed reduction, intramedullary osteosynthesis
(IMN);

4) synthesis with external fixation devices;

5) open reposition and minimally invasive

percutaneous plate osteosynthesis (MIPPO).

The results of the study showed that the rate of
nonunion with conservative treatment was the highest
in comparison with surgical treatment, and also that
intramedullary osteosynthesis and fixation with plates
through a minimally invasive approach lead to a lower
rate of fracture’s nonunion [12]. Another large study was
conducted by Giovannini et al. (2016), who reviewed five
randomized controlled trials (RCTs) including a total of
239 patients with Gustilo-Anderson type III A/B open
tibial fractures and conducted a meta-analysis. All patients
underwent soft tissue plasty and fracture fixation with an
intramedullary nail or external fixation devices. Based on
their study, the authors named intramedullary nailing as
the method of choice for Gustillo-Anderson type III A/B
fractures, as it is associated with lower rates of infection
and fracture nonunion. In turn, according to their study, the
external fixation method involves a shorter operating time
and is therefore more suitable for patients with multiple
injuries [28].

There are several researhes of authors, who studied
the time of union of open tibia fractures, depending on
the type of fractures and fixation methods. According

them, the higher frequency of unsuccessful revisions, as
well as repeated hospitalizations, was in patients, who
were treated by external fixation method in comparison
with patients, who were treated by intramedullary
osteosynthesis or plate synthesis. In addition, the authors
made a conclusion that intramedullary osteosynthesis and
plate osteosynthesis are characterized by a shorter period
of fracture consolidation and are more cost-effective than
osteosynthesis with external fixation devices [29-31].
Fowler et al. (2019) compared the incidence of infectious
complications, flap rejection and nonunion after temporary
internal fixation (TF) with temporary external fixation (EF)
in the treatment of open fractures of the tibia type IIIB
according to Gustilo-Anderson (64 patients). Therefore,
47 patients (WF = 24; NF = 23) met the inclusion criteria
and underwent 2-stage surgery. The final fixation was
performed with an intramedullary nail. There were 4
cases with complications in the external fixation group (3
infections and 1 nonunion) and 2 cases with complications
in the internal fixation group (1 infection and 1 flap
rejection). However, the study showed that infection,
fracture nonunion, and flap rejection were not significantly
associated with the method of temporary fixation or other
demographic and treatment variables.

The authors noted that the advantages of
intramedullary fixation over external fixation for open tibia
fractures are supported by large randomized and quasi-
randomized studies with Level I evidence. Al-Hourani et al.
(2021) in their study analyzed adult patients with open tibia
shaft fractures undergoing any type of definitive fixation.
The results of the study suggest that intramedullary
osteosynthesis significantly reduces the risk of unplanned
reoperation in comparison with osteosynthesis with
external fixation devices, with a slightly greater decrease in
type Il open fractures [33].

Analyzing the advantages and disadvantages of
methods of internal and external fixation of open fractures
of the lower leg, it is worth noting the importance of the
type of injury - whether it is isolated or multiple. The using
of the method of intramedullary blocking osteosynthesis
brings the best clinical result mainly in patients with
isolated trauma, while the using of the external fixation
method is more justified in cases of multiple trauma and
polytrauma, given the lower surgical burden and time
savings when using it, as well as the general condition of
the patient [6].

Issues of plastic surgery in the treatment of open tibia fractures

Features of severe open fractures include
significant fragmentation of the bone (grinding or
segmentation), which is complicated by devitalization of its
fragments, their possible extrusion during injury due to the
proximity of the tibia to the skin, loss of bone mass and skin
leading to difficulties in closing the defect of soft tissues
and skin covers [34,35]. Thus, the main problem of the
acute period is not the stabilization of the fracture, but the
closure of the soft tissue defect. Taking into account that
conditionally “healthy tissues” surrounding the wound are
located in the bruised area, such techniques as defect plasty
with local tissues or tension sutures are inappropriate.
Also, if additional incisions are made in this area in order
to cut out skin flaps or notches to relieve tissue tension,
inevitably leads to a deterioration in the microcirculation
of local tissues. And this process with concommitent
increasing edema, will lead to necrosis, and subsequently,
to an inflammatory process [36]. In this case, the method

of choice for wound closure of an open tibia fracture
with poor surrounding soft tissue is the usage of complex
vascular pedicled flaps (such as the ALT anterolateral
femoral flap and others) [37,38] which requires the staff
to have the skills of microsurgery, and the hospital to have
the necessary optical equipment. Overall, the final closure
of soft tissue and skin defects is usually postponed and goes
on to the next stage after the final fixation of the fracture,
and sometimes requires several steps.

Recently, numerous studies point to the safety
of early definitive closure of a soft tissue defect with
well-coordinated teamwork of traumatologists and
reconstructive surgeons. Thus, Hohmann et al. (2007)
indicated that the level of infectious complications does
not increase after the closure of the primary wound after
careful debridement of open tibial fractures. The authors
analyzed 95 patients with open tibia fractures (Gustilo-
Anderson type I to IIIA) who underwent primary fracture
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stabilization and either delayed wound closure (Group I, 46
patients) or primary wound closure (Group II, 49 patients)
with a minimum follow-up period of 12 months. Group I
developed one case of infection (2%), group Il developed
two cases of infection (4%) [39].

Other researchers also speak about the safety and
advantage of the early closure of soft tissue defects in open
fractures of the extremities. Zuelzer (2021) in his study
suggests that primary wound closure in open tibia fractures
is associated with a reduced risk of infection and less
need for reoperations [40]. Jenkinson and others (2014)
analyzed349 Gustillo-Anderson type [, 11, and I1IA fractures,
of which 87 were treated with delayed primary wound
closure and 262 were treated with immediate closure after
debridement. Deep infection developed in 3 of 73 fractures
treated with immediate wound closure compared with 13
in a comparable group of 73 treated fractures with delayed
primary wound closure. Thus, the authors concluded that
immediate closure of carefully treated wounds in open grade
I, II, and IIIA tibia fractures is safe and associated with lower
infection rates compared with delayed primary closure
[41]. A study by Scharfenberger (2017) also reports that
primary wound closure for an open fracture is warranted
in properly selected patients and may reduce the risk of
such complications, as osteomyelitis and delayed fracture
consolidation compared to delayed wound closure [42].

The authors of Kyu Tae Hwang et al. (2015) report in their
study that in cases of severe Gustillo-Anderson type II1IB
open fracture, the focus of treatment should be on early and
thorough soft tissue closure rather than hastily achieving
definitive fixation in the face of poor surrounding tissue.
According to the authors, early reconstruction of severe
open fractures, performed within 7 days after injury, gives
a better clinical result than postponing the final closure of
the wound, while the authors note the importance of a clear
demarcation of the damaged tissue during plastic surgery
[43].

A number of researchers report that, regardless
of the degree of damage in an open fracture of the lower
leg, cases of infectious complications were significantly
less common in patients whose wound was closed within
5 days of injury. While the authors believe that with open
fractures of the extremities of the Gustillo 3A / B type, the
optimal method of closing soft tissue defects is the usage of
skin flaps [44, 45]. David Shi Hao Liuet al. (2012) reduce the
period of optimal closure of the skin with flaps to 72 hours,
preferably immediately after osteosynthesis, arguing that in
this case the risk of infection is minimized [46]. The results
of a systematic review by Wood et al. (2012) show that any
delay in soft tissue defect closure in open fractures can lead
to delayed bone consolidation and infectious complications
[47].

Combined application of traumatology and plastic surgery methods for open limb

fractures: a combined orthoplastic approach

Historically, orthopedists and plastic surgeons
have worked separately when dealing with complex
reconstructive cases involving skeletal and soft tissue
reconstruction of the lower extremities. Over time, many
of them realized that their seemingly separate sets of skills
and knowledge can be brought together in a collaborative
orthoplastic approach to offer patients the best chance of a
successful recovery. This method was first proposed in the
early 1990s, and over the past few decades has led to the
creation of a unique field of reconstructive surgery [48, 49].
This approach is currently strongly recommended by the
British Association of Orthopedists (BOAST) in conjunction
with the British Association of Plastic, Reconstructive
and Aesthetic Surgeons (BAPRAS), as well as the National
Institute for Care and Health Excellence (NICE) in the USA.
However, this approach is still not widespread enough
around the world. As recommended BOAST & BAPRAS,
the establishment of a management plan for fixation and
coverage of open fractures and surgical intervention for
initial debridement should be carried out concurrently by
orthopedic and plastic surgery consultants. Thus, definitive
soft tissue closure should be achieved within 72 hours of
injury; final internal stabilization should only be performed
if it can be immediately followed by final soft tissue
coverage [40, 50]. The few studies currently available on
this approach in the treatment of this type of tibia fractures,
indicating a better clinical outcome of the orthopedic
approach compared to the traditional approach for open
tibia fractures. Based on the experience of the authors JA
Mathews et al. (2015), it is worth striving for a one-stage
combined orthoplastic procedure to achieve definitive
fixation and soft tissue coverage and optimal results [51].
Authors Arrigoni C. et al. (2019) indicate a longer healing
time with the classical orthopedic approach in comparison
with the combined orthoplastic approach [53]. Authors'
results of Said C Azoury et al. (2021) show differences in
the outcomes of treatment of patients with open fractures of
the lower extremities by the orthoplastic method from the
results of treatment of these fractures based on traditional

concepts of orthopedics [48]. Zhao Yang et al. (2021) state
that the overall incidence of infection with an orthoplastic
approach in the treatment of type IIIB and IIIC open tibia
fractures showed a lower trend compared with the results
of treatment with a two-stage orthopedic approach [54].
Loh et al. (2022) also point to the need to follow the
BOAST guidelines for early closure of soft tissue defects in
open lower limb fractures [55]. In addition, the usage of
a combined orthopedic approach reduces the number of
cases of free flap rejection during soft tissue reconstruction
of the lower limb [56].

In their recent study, Klifto et al. (2021) conducted a
systematic review and meta-analysis of patients with lower
extremity injury who received either orthoplastic or non-
orthoplastic treatment. The authors reviewed 9 studies
published between 2013 and 2019 comparing patients, of
which 1663 were treated with an orthoplastic approach
and 692 patients received a non-orthoplastic approach. The
authors concluded that orthoplastic treatment, compared
with non-orthoplastic, significantly reduces the time of
fracture consolidation, reduces the use of negative pressure
wound therapy during healing by secondary intention, as
well as the risk of infectious complications. The orthoplastic
approach also results in more use of free flaps compared to
non-orthoplastic treatment [57].

In the United States, a retrospective study was
performed in patients, operated by the orthoplastic method
for a combat injury. The researchers concluded that limb
salvage is possible in a significant proportion of patients, but
education, experience, technical ability and an orthoplastic
approach should be the priority principles of treatment.
The authors note that there is often a lack of equipment
in hospitals for microsurgical operations, as well as the
availability of experienced surgeons who own microsurgical
techniques, which leads to the fact that many orthopedic
traumatologists in their country are biased towards saving
limbs in patients with type IIIA and IIIB injuries [58].
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Conclusions

The orthoplastic method of the reconstruction
of the lower extremities is a joint model of the work of
orthopedic traumatologists and reconstructive surgeons.
This method summarize the optimal method of internal

length of hospitalization, reduced risk of postoperative
complications, reduced need for revision procedures, and
an overall improvement in functional outcomes.
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fixation of an open leg fracture and the speedy closure
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AsIK cylieKkTepiHiH allIbIK CBIHBIKTapPbIH M EYAeri apajiac OpTOIJIaCTUKAJIBIK, TICL/I: 9 e6UeTKe MIOoJIy

Kanuesa A.C.

Tpasmamo.ioz-opmoned dapizep, Akademuk H./]. BamneHog ambiHIarbl ¥immblK mpagmamos102ust #caHe opmoneousl FolablMU
opmanvirel, Acmana, Kazakcman. E-mail: asselkyz@gmail.com

Tyninaeme

JKymcak mindepdiy kamap scypemin akaybl 6ap memeHai ask cylieKmepiHiH awblk CbIHYbl MPA8Mamoi02usi MeH opmonedus0a,
COHOall-axK peKOHCMPYKYUSIbIK XUpypausioa eme Maybi3dbl Macee 601bin mabbliadst. [Jacmypai mypde 6i30iH eade scane TM/] endepinde
CbIHbIKMbIY OY/1 MypimMeH CblpmKbl Gekimy KoadaHbl1adwl - HMauzapos annapamoeimeH cyliekmiy ducmpakyuoHobl ocmeocuHmesi; mepi
aKaybIHbIH Kell #cabblaybiH Jcui madxcipubeden emkizedi. Kasipei yakbimma memeHai asskmbulH aublk CblHbIKMAapblH emoeydiH 6ipikmipiizeH
opmon/acmukablk adici 6yKia asemde maHviMaa 604y0a, 04 JFcapakammad Keliin 72 caram iwiHoe 6ip keseHde asikmbly JcyMcaK MiHIHIH
aKayblHbIH CbIHYbl MeH mepi NAaCMUHACbIHbIH 0CMeocuHMe3iH KaMmuobl. HQyKacmbl eMOey yaKblmbulH aiimap1bikmat Kbickapmadsl, coHdai-
aK UHPeKyUusIbIK acKbIHYAapdblH KayniH azatimadwl.

By/1 wosy MaKaaacbiHbly Makcamyl - JdyMcax miHoep meH mepi akayaapul 6ap memeHai askmuly auiblk CblHbIKMapblH emoeyde
mpasmamo02usiAblK JHcaHe NAACMUKAAbLIK Xupypaust adicmepiH 6ipikmipin K010aHy 60UbIHUWA XAAbIKAPAILIK FbLALIMU KOFAMAACMbIKMAFb!
3epmmeynepdi 3epmmey, emoey HomudiceaepiH CaabICMbIPY. OpMONAACMUKAAbIK JHcaHe dacmypai opmonedusiablk MaCiAMeH JHapakammalh
6ys1 mypi, COHbIMEH Kamap apmoulKWblablkmapbl MeH KemuinikmepiOcmeocunmesdiy apmypai adicmepi. PubMed, Web of Science,
Cochrane, Wiley, Cyberleninka depekkop/aapblHOAFbl FbLAbIMU MAKAAAAAPFA «MOMEH2I asikmbly AWbIK CbIHYbL», «OPMONAACMUKAAbIK 20iC»,
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«Hauzapoe annapamel», «mepi naacmukacwsl» mytiHoi ce30epi apkblabl aknapammulk i3dey sxcypeisindi. biz 1997-2022 xcwvlndap apansiFsiHoa
HAPUANAHFAH 58 MakaaaHbl mandadslk, OHbIH [WiHOe awblK HCINIHWIK CbIHYAAPbIHbIY INUOEMUON02USCHl, AUWbIK HCIATHWIK CbIHbIKMAPbIH
emdey macenenepi meH adicmepli, scapakammaH KelliHel dcaHe onepayusidaH KelliHel ackblHy1apdblH andblH aay mypajasl aknapammap éap.
Bya maxanada 2 yaxeH xcytieai woay, 4 mema-maaoay, 1 pandomusayusiianral 6akbiiaHamoit coiHak (RCT), 2 nepcnekmugasslk Ko2opmmulk
3epmmey, 2 pempocnekmusmi kozopm 3epmmeyi scaHe Yavlopumanust meH AKII Hyckayaapbl Kipeoi.

3epmmey HomudiceciHde opmonaacmuka.blk a0ic mabvicmbl 601061 HcaHe OHbIH MOMeHzi asK cyleKmepiHiH auiblK CbIHbIKMApbIH
emoeydezi Kaaccukaswlk adicneH ca/nblCMbIpFaHOa apmbulKWbLALIKMAPbl eMOey YaKblmbIH KbICKAPMY, MOMeH2i asiKmblH aulblK CbIHbIKMAapbl
6ap Haykacmapra Kymim kepcemydi oymatinanoblpyoa kepceminzeH. COHbIMeH Kamap, apmyp1i FblablMu 3epmmey/nepoiy ecenmepiHe catikec
0pmon/IacmuKa/blk maciz HayKkacmapoa xcapakammad KetliHei acKbIHy1apoblH KayniH asaiimy x#caHe 3aKblMOAAFaH assKmulH YHKYUOHANO0bIK
HaMUJICECIH HeaKcapmy myprblCbIHAH HAKCbl Hamuice bepeoi.

TytiiH ce3dep: apasac opmonacmukablk maciz, ask cyliekmepiHiy aublk CbIHYbl, PEKOHCMPYKMUBMIK XUpPypausl.

KoMGUHMPOBaHHBII OPTON/IACTHYECKHIA MOAXO0/, IPH JIEYEHUH OTKPBITBIX IEPEIOMOB KOCTEi IroJIeHH:
0630p JIMTEPATYPBI

KanueBa A.C.

Bpau mpasmamosioz-opmoned, HayuoHanbHblll HAQyuHbIU yeHmp mpasmamosio2uu u opmoneduu umeHu Akademuka
Bamnenosa H./]., Acmana, KasaxcmaH. E-mail: asselkyz@gmail.com

Pe3ome

Omkpbimble nepesombl Kocmell 204eHU ¢ conymcmeyowyum depekmom Msigkux mkaHell — docmamoyHo cepbe3Has npobsema
68 mpasmamoJiozuu u opmoneduu, a makyce 8 pekoHcmpykmusHot xupypauu. TpaduyuoHHo 6 Hawell cmpaxe u cmparax CHI npu makom
sude nepesioMa NPUMeHSIOMCS BHEWH s ukcayust — YpecKoCmHbuLl duCmpaKyuoHHbIl ocmeocuHmes annapamom Hausaposa; 3auacmyro
npakmukyemcsi no30Hee OKOHYamesbHOe 3aKpblmue KoxcHoz2o dedpekma. B Hacmosiujee epemsi 80 ecem Mmupe Habupaem NnonyaspHoCmb
KOMOUHUPOBAHHBIL oOpmonacmuveckuli Memod 1eueHust OmKpblMblX Nepes10MO8 20/1eHU, KOmopblll npednosiazaem hposedeHue 0CmeocuHmMe3a
nepesoma u KodjicHoU naacmuku Ms2KomkaHHo2o deghekma KoHeHHocmu 8 00UH 3man 8 meveHue 72 4acos noc/ie nosay4eHHol mpasmbl, 4mo
3HAYUMeENbHO NO3601UM COKPAMUMb CPOKU JIeHeHUs: NAYUEeHMa, a Makdice CHU3UM®b PUCKU UHPEKYUOHHBIX OCAOHCHEHU.

Lleavio daHHoU 0630pHOU cmambu s16/151emcsl u3ydeHue ucca1e008aHull 8 MexicdyHapoOHOM HAYYHOM coobujecmee O CO8MECMHOM
npumeHeHuu Memodos mpasmamoJio2uu U NAACMu4eckoll Xupypauu 8 JeyeHUU OMKPbIMbIX NepesoMo8 20/4eHU C CONymcmeylowuMm
dedpekmom Msiekux mkaHell U KOJXCHbIX NOKPOB08, CPABHEHUU Pe3y/a1bmamos JiedeHust 0aHHO20 8Uda MpasMbl 0PMONAACMUYECKUM N0OX000M
U mpaduyuoHHbIM opmonedu4eckuM, a Makxce npeumyujecmeax u Hedocmamkax pasauyHslx mMemodos ocmeocunmesa. bvin npousseden
UHPOPMaAYUOHHDLI NOUCK HAYy4YHbIX cmamell no 6asam daHHblx PubMed, Web of Science, Cochrane, Wiley, Cyberleninka, no katouesbim c108am
«OMKpbIMbLU NepesoM 20/1eHU», «opmonaacmuyeckuli Mmemood», «annapam Hauzaposa», «KojcHas naacmukar». Bvlio npoaxaausuposaHo
58 cmametl, ony6aukosanHble 8 nepuod ¢ 1997 no 2022 200, ekaouaowue 8 cebsi ceedeHus 06 InudemMuo102uu OMKPbIMbIX NepesomMo8
20/1eHU, 80NPOCO8 U Memodos JiedeHUsl OMKPbIMbIX NepesoMOo8 20/1eHU U NPOoPGUAAKMUKU NOCMMPABMAMUYECKUX U NOCAe0NnepayuoHHbIX
oca0xcHeHull. B daHHy0 cmambio 8KAI04eHbl pe3ybmambl 2 KpynHblX cCucmemMamuveckux 0630pos, 4 mema-aHaau3os, 1 paHdomusuposaHHo20
KoHmpoaupyemozo uccaedoganus (PKH), 2 npocnekmugHblx KO20pmHbIX UCCA€008aHULL, 2 pempocneKmu8HblX KO20pMHbIX UccaedosaHull, a
makoice KAuHu4eckux pekomendayutl Beaukobpumarnuu u CLIA.

B xo0e uccaedosaHus 6bl1 cOeaaH 8b1800 00 ycnewHoCmu npuUMeHeHUs: 0pmonaacmuyvecko2o nodxodda u e2o npeumyujecmsax neped
K/aaccu4eckoll makmukol Jie4eHUsl OMKpbIMmbIX NepesioM08 Kocmell 204€HU, 8bIpaXArOWUXCS 8 COKPAWEHUU CPOKO8 Jie4eHUs,, ONMmuMu3ayuu
yxoda 3a nayueHMaMmu ¢ OMKPbIMbIMU NEPesoMaMu HUNCHUX KOHeyHocmell. Kpome mozo, co2nacHo cooOWeHUsM pas/AuvHblX HAYYHbIX
uccsedosanutl, opmonaacmuyeckuil nodxod daém Xxopowue pesyabmambvl Makdyce 6 NJAAHe CHUXMCEHUs PUCKd NOCmMmpasmamu4ecKux
0C/109cHeHUTl y NayueHmos U yay4uleHuu GyHKYUOHAIbHO20 pe3yabmama nospexcdeHHol KOHeHHOCMU.

Katouesble caoea: koMOUHUPOBAHHBIL opmonaacmuyeckuli nodxod, OmKpuimblil nepesom Kocmel 20/€HU, PEeKOHCMpPYKMUeHas
Xupypaus.
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