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Review article

Combined Orthoplastic Approach in the Treatment of Open Fractures
of the Leg Bones: a Review of the Literature

Assel Kaliyeva

Traumatologist-orthopedist, National Scientific Center of Traumatology and Orthopedics named after. Academician Batpenov N.D.,
Astana, Kazakhstan. E-mail: asselkyz@gmail.com

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.

Key words: combined orthoplastic approach, open fracture of the leg bones, reconstructive surgery.
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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
of the wound defect, which, according to the results of
numerous studies, is the best solution in the treatment of
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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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CoBpeMeHHbIe UMIJIAHTHI JJI51 0OCTEeOCUHTE3a NepejiOMOB NPOKCUMAJ/IbHOT'O
oTAeJia IIJie4yeBOM KOCTH

Ha6uen E.H.?, /bxyma6ekoB A.T. ?, Aprein6aeB XK.K. 3, Ackepos P.A.*

! [Ipogpeccop kagedpbl mpagmamosiozuu u opmoneduu, Kazaxckuti HayuoHansHbili MeduyuHcKkull yHugepcumem umeHu
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Peswome

JleyeHue nayueHmog ¢ nepesoMamu NPOKCUMAAbHO20 omdead naeyesoll Kocmu ocmaemcst akmya/asHoll npo6.aemoti cospemeHHOll
mpasmamosiozuu u opmoneduu. Haubosiee 4acmo uchoabzyemvimMu memodamu GuKkcayuu nepesomos s8AsKmcs IKempameoyaasipHoll
ocmeocuHmes 6/10Kupyowel naacmuHol U UHmMpamedyaasipHulli ocmeocuHmes cmepicHem. OOHAKO, KAK cO06Warm MHo2ue cheyuanucmslt,
ocmeocuHmes 6a0Kupyrowel naacmuHol HepedKo CMaHO8sIMcsk NPUMUHOU paseumusi acenmu4ecKko20 HeKpo3a 20/108KU Nie4edoll kocmu,
ncesdoapmpo3a u muzpayuu 8uHmMos. Pesyabmambi UHMPAMEOYANSAPHO20, 8 MOM Huc/le AHMe2padHo20 0CMeOoCUHMe3a CMEPHCHAMU
nepeozo u 8Mopozo NoKoJ1eHUll N0Ka3aau 8bICOKULl yPOBEHb 0CAONHCHEHUL, 0COGEHHO IMPO2EHHOE N08PeXcOeHUE CYXOHCUAULU pomamopHoU
MaHsicembl naevd. B amoii cesiau nepcnekmusHble UCc/1e008aAHUS N0380AII0M COBEPUIEHCMB08AMb UMNAAHMbI KAK 0151 HAKOCMHO20, MAK U
B8HYMPUKOCMHO20 0CMeOCUHME3a CA0NHCHbIX NepesoM08 NPOKCUMANIbHO20 omdeaa nievesoll Kocmu.

Lleavlo daHHO20 0630pa s8/155emcsl u3yveHue UMNJAaHMO8 0/151 IKCmpamedyAasapHo20 U UHMPAMedyAaspHO20 0CmeocuHmesa
nepesomo8 NpoKCUMAa/abHO20 omadeid nie4esoll Kocmu.

AHau3 AumepamypHuIX UCMOYHUKOS, UHJeKkcupyeMbix 8 6azax Scopus, PubMed, Google Scholar, Lilacs u Cuiden, nocesujéHHble
uccne008aHul0 Memooa IKCmpamedyAaspHO20 U UHMPAMeJYAAsIPHO20 OCMeoCUHmMe3d nepesoMo8 NPOKCUMA/AbHO20 omdead njae4egoll
kocmu. Ml cmpykmypuposau 8 0630pe aumepamypsl UMNAAHMbL 0151 HAKOCMHO20 U UHMPAMedy/AspHO20 0CMeOCUHMe3d Nepesiomos
NpPoOKCUMA/IbHO20 0made/1a Nae4egoll Kocmu, 0CHOBbIBASICb HA UX NPeuMywacmaa u (hukcayuoHHele ceoticmea.

Bv180odbl. [Ipobaema evibopa onmuManbHO20 UMnAgHmama 045 @dukcayuu nepesomos OAHHOU J0KAAU3AYUU NPOAoJdcem
obcyscdamocst cpedu cneyuaaucmos. JanbHeliuwee uzyveHue 0GHHO20 80NPOCA NO3B0SIM UCCAe008AMESIM BbI8UMb 2/108Hble NPO6AEMbl
J1leYeHUsl NepesIo MO8 U OmMemume nepcnekmugHble Hanpas/ieHUsi ONepamu8Ho20 Memodda eveHus Makux nogpedxtcoeHull.

Kntoueesvle cnoea: nepesom, nsievesasi Kocmb, 0CMeOCUHME3, 3KCMPAMeOYANAPHbIL 0CMeocuHmes, UHMPAMEOYANAPHbIU
0CmeocuHmes, Memas/10KOHCMPYKYusl.
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BBeaeHue

Jleyenue HaleHTOoB c nepesoMaMu
MPOKCHUMaJIBHOTO orfena miedeBod koctu (I1OIIK)
OoCTaeTcs  aKTyaJbHOH  Mpo6JjeMOH  COBpeMeHHOH
TpaBMarojorun u oproneaun [1,2]. Ilo jgaHHBIM
JINTEPATYpPHBIX  HMCTOYHHUKOB, MOJOOHBIEe MEpPesoMbl

cocTaBJA0T 4-6% B CTPYKType BCeX MepesioMOB KOCTel
ckeseta [3,1], a mo HEKOTOPBIM JaHHBIM - 70 12% [4], a
cpeay MepesioMOB IJIe4eBOM KOCTH — 32 - 65% ciydyaeB
[5]. Takue mepesioMbl yalle HaGJOJAKOTCA Y MOXKHJIBIX, UX
4JacTOoTa BhILIE Y )KEHIIMH, YeM Y My>K4HH [6,7].

I[lo w™HeHuro wucciaejoBaTteseld, okosao 80%
nepesomoB [IOIK saBasOTCS CTabUNIBHBIMH T.e. 6e3
CMeLleHHs] WM C HE3HAYUTEJNbHBIM CMelleHHeM KOCTHbIX
oIoMKOB [8,9]. OfHaKo, Kak coobuaT aBTophl (2012),
C BO3pacTOM 0/ HeCMelleHHbIX IepeJOMOB TaKoH
JIoKa/Iu3anuu cHmxaeTcs ¢ 85% g0 42% [10].

[IpumepHo 20% ot Bcex nepesiomos [IOIIK koctu
SIBJIIIOTCSI MHOTOPPAarMeHTHBIMH, CO CMelljleHHeM KOCTHBIX
OTJIOMKOB, U TPeOYIT XUpPypruueckod koppekuuu [11].
Myca6ekoB A. u coaBT. (2022) coo61u1Iu 06 OTCYTCTBUU Ha
CerofiHsALIHUMN IeHb «30JI0TOT0 CTaHAapTa» OTHOCUTEJbHO
onepaTuBHoro Jjevyenus nepesomoB IIOIIK, a Takxe
OOLLENPUHSATOr0 MeT0/a, 06ecleynBaOLUN CTaOUIbHBIN
ocTeocuHTe3 [12].

HaubGosiee 4YacTo MCHOJB3YyEMBIMH METOJAMHU
¢dukcanyu nepenomoB IIOIK saBASIOTCA HAKOCTHBIN
OCTEOCUHTE3 6JI0KUpYOLIL el IJIACTUHOH u
WHTpaMeAy/UIIpPHbIN OCTEOCHHTE3 cTep:kHeM [13,14].

[To coobuennto Boesmueller S. et al, (2016)
OCTEOCHHTEe3 IJIACTUHON MOXeT NPUBECTH K Pa3BUTHIO
MeTopaos10rus

Ananus JIATEPaTypPHbBIX HWCTOYHHUKOB,
HWHJeKcUupyeMblx B 6azax Scopus, PubMed, Google
Scholar, Lilacs u Cuiden, mocsiieHHbIe HCCAEL0BaHUIO

ACeNnTHUYECKOr0 HEKpOo3a roJIOBKH IJie4eBoi Koctu (35%),
murpanuu BUHTOB (57%), a Takke W MCeBA0ApTPO3Yy
(13%) [15]. YcraHoBKa mIacTHHBI TpebyeT OOGLIMPHOE
paccedyeHue MATKUX TKaHeﬁ, 4YTO MOXeT IMOBpeJuThb
NUTaKIKe COoCyabl KOCTU M INPHUBECTH K HeECpalleHHWIo
Wi HeKpo3y [16]. CyuecTByeT Tak»ke MOBbILIEHHBIH PUCK
TMOBpEeXAEeHUA IOAMBIIIEYHOI0 HEpBa, €C/Hd IJIACTHHA
BBOJIUTCS C TPUMEHEHHEM YPECKOXKHOU TexHUKH [17].

[To coobuieHuto Lopiz Y. et al,, (2014) pe3yabTaThl
WHTpPaMeAy/UIIPHOTO, B TOM 4YHCJIEe aHTerpajHoro
OCTEOCHHTEe3a CTEP)KHSAMHU [IEPBOT0 U BTOPOTO MOKOJIEHUH
MoKa3aJd BBICOKHH ypOBEHb OCJ0XKHEHUH, OCOGEHHO
SATPOreHHOE TMOBPEXAEHUE CYXOXKUJIMA POTATOPHOU
MaHXeThl IIJIeYd, YTO He MOOL[PSJIOCh GOJIBIIMHCTBOM
xupyproB [18]. [Jus pelieHuss 3TOH NpoGJeMbl ObLIU
pa3paboTaHbl HHTpPaMeAyJUIIpHblEe CTEPXXHU TPETHETO
MOKOJIEHHUS], 00eCHeyrBaKoLIe XOPOIIHe KJIMHUYECKHE
pe3yJabTaThl U HU3KUN YPOBEHb OCJ0KHEHUH [19].

TakuM o06pa3oM, C Y4eTOM BBILIEHU3JIOXKEHHOTO,
c1eAyeT U3yYUThb POJIb TOTO UJIM UHOIO MeToAa GUKCcALluU
nepesnomoB [IOIIK, 4yacTOTy BO3MOXHBIX OCJOKHEHUU U
BbIpaboTaTh cTpareruto Jeyenus nepesomos [10IK kak y
MOXKUJIBIX MALIUEHTOB, TaK U y MOJIOADIX.

Ilenb o0630pa: wu3yYeHHe UMIUIAHTOB  AJIs
3KCTpaMeAyJIIPHOTO u HHTpaMeAy/IsIPHOTO
octreocuHTe3a nepesiomoB IIOIK ¢ ucnosb3oBaHueM 6a3
Scopus, PubMed, Google Scholar, Lilacs 1 Cuiden.

MeTOo/Za 3KCTPaMeZy/JIAPHOT0 W HWHTpaMeJy/UISPHOTO
ocreocuHTe3a nepesomos [10I1K.

0630p HUMIVIAHTOB AJIA 3KCTPpAMEAY/VIAPDHOI0O M UMHTPAMEAY/UVIAPDHOIo OCTEOCHUHTE3a

IOIIK

B HacTosillee BpeMs Kak B CTpaHax JAa/bHero, Tak
U GurKHero 3apybexbsi cpefil MeTOJO0B ONepaTHUBHOTO
sedyenuss nepesomoB [IOIIK mupoko mnpuMeHsieTcs
3KCTpaMeAy/IsIPHbIN 0CTeOCUHTEe3 Pa3HbIMU UMIJIAHTAMU
[20,21]. Cpegu HuX HauboJjiee WIHUPOKO HCHOJIb3YeMbIM
NpU3HaHa, 0c06eHHO NPU NepesioMax Ha poHe ocTeonoposa
y MOXUJbIX MiiacTuHa LSP 1 LPHP - nuacTunsl ¢ yrioBoi
CTabUIbHOCTbIO BUHTOB [22,23].

Mayank V. et al, (2016) [24] POBETH
NPOCNEKTUBHOE HCCJe[lOBaHUE 3a IEepHOJ, C CeHTAGpPs
2011 ropma mno pexkabpr 2013 roma. ABTOpBI i
BHYTpPeHHell ¢UKcaluMM CMeIleHHbIX JBYX, TpeX - U
yeTblpex¢parMeHTHbIX nepesoMoB [IOIK Tuma Neer y
26 mauueHTOB (CpeJHUH Bo3pacT 46 JieT) UCIOIb30BATH
miactuHy  PHILOS w3 pgenbToBUJHO-TPYJHOTO U
JleJIbTOBUIHOTO AO0CTYNOB. PYHKLIMOHANBHBIN pe3y/nbTaT
oneHuau no mkajse KoHcraHTe-Mepsun. Y aBTOpOB He
OBIJIO CYILIeCTBEHHBIX PA3/IMYMH B ABYX XUPYPrHUYECKHX
JIOCTyMax, MUCIOJIb3yeMbIX DY ONlepaLuH.

PesysnbTaThl JleyeHHs ObLIM  CONOCTAaBUMBI  C
pe3y/abTaTaMH JPYyTUX aBTOPOB, Y KOTOPBIX YTBEPXK/AAETCs,
YTO GJIOKMpyeMble IJIACTUHBI O00eCcleyruBalOT JydlIve
bYHKIMOHAJIbHBIE U PEHTTeHOJIOTUYeCKHe Pe3y/IbTaThl 110
CpPaBHEHHUIO C IPYTUMHU MeTojaMu ¢ukcanuu. [lo MHeHHIO
aBTOPOB OCTEOCHHTe3 6JioKHpyeMoi miactuHoi PHILOS
obecreynBaeT Xopoluve QYHKIHOHAJbHbIE DPe3y/abTaThbl
JiedeHue [24].

Fu Wang et al. (2021) [25] BnepBble npeAcTaBUIN
pe3yJbTaThl OllepaTUBHOTO JiedeHus nepesomon [I0TIK
C HecTabW/IbHBIMM MeJUaJbHbIMM KOJOHHaMH y 8
NAlMEHTOB, Y KOTOPBIX MCIOJb30BaIM OGJIOKHpyeMble
IJIACTUHBl KaK C JaTepaJibHOH, TaK M MeAHaJbHON
CTOPOHBI IJIe4eBOH KOCTH U3 MUHHUMAJbHO MHBA3WBHOI'O
nepesiHe60KOBOr0 U MeJHaIbHOI'0 AOCTYNOB. [lalueHTOB
HabJofanu B CpokH oT 1 o 12 MecsiLeB nocJie onepanuu.
[To coob6lieHHI0 aBTOPOB, MeJAMaJbHAass OJIOKHUpyeMast
IJIACTHHA, pAacCloJIOKEHHAs B MeJUa/bHOW KOJIOHHE
MPOKCUMAaJIbHOTO OTZeJsa IJIeYeBOM KOCTH, He BJIMsAJIA
Ha COCTOSIHUSl NOJMBIIIEYHOTO HEPBA, KPOBOCHAGKEHHE
TOJIOBKM IJIE4YEBOH KOCTH M CTAaOMJIBHOCTb ILJIEYEBOIO
cyctaBa. Y BCexX INALMEHTOB JOCTHUTHYTO CpalleHue
nepesioMa. Yepe3d 24 Mecsna Iocjae OCTEOCHHTE3a
yHKIUS M 06beM [JBWXKEHUM B IJIeYeBOM CyCTaBe
ObIM  y/OBJIETBOPUTE/NbHBIMY, CpeAHUH 6a/1 1o
KoHcraHnTe-Mepsu cocraBua 82,8. OTCYyTCTBUS NOTEPHU
peno3uuuu (=10° B s1060M HampaBJ/ieHUU), MUTPALUHU
BUHTOB M HeCpallleHUs [03BOJIMJIM pPEKOMEH/0BaTh
aBTOpaM KOMOMHMPOBAaHHOe NpPUMEHEHHe MeAHaJbHON
6JIOKMPYeMOH IJIACTUHBI IPH IepeIoMax NPOKCUMaJIbHOTO
OT/eJa IJIe4eBOM KOCTHU C HecTabU/IbHOM MeAHaTbHOMN
KOJIOHHOM [25].
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Venkat Kavuri et al. (2018) [26] mnpoBenu
cucTeMaTUYeCKMH 0630p cTaTbedl C HCIOJIb30BaHUEM
6a3bl gaHHbIXx PubMed, Scopus u Cochrane gsis oueHku
CBOWCTB G6JIOKMPYEMbIX IIJIACTUH W OCJOXXHEHUH mnpu
nepesiomax [10IIK. B o61ielt c10>)KHOCTU BBISIBJIEHBI 3422
nepejoMa NPOKCHUMa/JbHOTO OTJesla IJIeYeBOM KOCTH,
duxkcupoBaHHble  6JOKUpyeMbIMM IIacTUHamu. [lo
CBeJIeHUsIM aBTOPOB, BHYTPHUCYCTaBHOe NPOHUKHOBEHHE
BUHTA ObLJI0 HauboJlee PacCIpOCTPAaHEHHBIM OCJI0)KHEHUEM
(9,5%), 3a KOTOpBEIM CJefoBasa BapycHas JAedpopMalnus
(6,8%), cybakpoMuaabHbIH HUMOUHAXKMeHT (5,0%),
aBacKy/sIpHbIH HeKpo3 (4,6%), aAresuBHbIH KalCyJUT
(4,0%), Hecpaienue (1,5%) u rny6oxkas uHGexuus (1,4%).
[loBTOpHAss omepayus mnpoBejeHa B 13,8% ciayyasx.
ABTOpBI NIPUILIN K BbIBOJY, YTO LIMPOKOE UCI0JIb30BaHUSA
6JIOKMpYyeMBIX IJIACTUH AJIs OCTEOCHHTe3a IepesioMOB
[TIOIIK npuBOAUT K YCOBEPLIEHCTBOBAHUIO XUPYyPIUYECKON
TeXHUKH U yIy4yllleHUI0 OTAaJeHHbIX pe3y/1bTaToB.

OfHOH M3 MOCAeJHUX pPa3paboTOK 3apybexxHbIX
uccjesioBaTesied B 06JIaCTH XUPYPrUM ILleda SIBJISETCS
MMIUIAQHTBl U3 KOMIO3UTHOr0 6MoMarepHasa NoJuspup-
3¢UpKeTOHa, apMUPOBAHHbIE YIJIEPOJHBIM BOJIOKHOM -
6s0kupyemad niiactua CFR-PEEK (PEEKPower ™ Humeral
Fracture Plate (HFP), Arthrex®, Heanosib, CoejuHeHHbIE
llITaTtel AMepuku) [27, 28].

[lnactunbr CFR-PEEK 10 CpPAaBHEHMIO c
TUTAaHOBBIMU MMILJIAHTAaMU O00JAJAIT  CJIeYIHUMU
NpeMMylLiecTBaMM:  MOJAY/Ib  yNpPYyrocTH  HMMILJIAHTa

6JIM30K K MOAYJNI0 KOCTeH, pPeHTreHONpPO3padyHOCTh,
yMeHbllleHHe apTedaKTOB NPU CKAHUPOBAaHUM MarHUTHO-
pe30HaHCHOH ToMorpaduu, OTCYTCTBHE alJIEpTUM Ha
METa/LIbl, TOBBIIIEHHbIE OCTEOMH/AYKTHBHbIE CBOHCTBA
U 6GHOCOBMECTHMMOCTb NpPH MCHOJb30BaHUM HMMILJIAHTOB.
OCHOBHbIE HEJOCTAaTKU: HUX HeJb3s KOHTYpHUPOBAaTb BO
BpeMsl oneparyy 1 BbIcoKasi CTouMocThb [29,30].

[To coo6mennto Katthagen ].C. et al. (2013) [31]
¢dukcanusa HectabuabHbIX nepesomoB [IOIK miacTuHo#M
CFR-PEEK mnosBoJisieT yBeJIMYUTh ABUXKEHUE Ha TpaHUle
paszesia KOCTU M MMILJIAHTA 110 CPAaBHEHUIO C TUTAaHOBOU
MJIACTHHOM, YTO MOKET OBITh TAK)Ke ero MPEeNMYILIeCTBOM.

HepaBHMMU 6MOMeXaHUYeCKUMH UCCIe0BaHUSAMHU
Hak DJ. et al. (2017) [32] Taxxe JAoKa3aHO BbICOKas
CTaGM/JIBHOCTh QUKCHPYIOIIUX BUHTOB B IJIACTMHAX
CFR-PEEK 1o cpaBHeHMIO ¢ QUKCHPYIOUMMH BUHTaMHU B
[JIaCTUHAX U3 HeprKaBeoller CTalu.

Kimmeyer M. et al. (2023) [33] wucnoJsib3oBaau
miactuHy CFR-PEEK 'y 98 nmnanuenTtoB (cpenHuit
Bo3pacT 66,0 * 13,2 seT, 74 XKeHUMHbI, 24 MYyXYHUHBI)
¢ nepenomamu IIOIK. Cpexnnee BpeMsi HaG/OAEHUS
coctaBus0 27,6 + 13,2 Mecsua. /IByxdparMeHTbI IEpeoMbl
Habuwganuchk y 15 manueHTOB, TpexdparMeHThble — Y
28, yeTblpex¢parMeHTHble - y 55. B 72,4% cayyasx
aBTOPbI JIOCTUTJIN XOPOLIUX GYHKIMOHAIBHBIX
pesyabTraToB, B 19,4% - ynoBieTBOpUTeNbHBbIX. 8,2%
clydasx TnoTpe6oBajach peBHU3HMOHHast onepanud. Ilo
coo6ueHrdo aBTopoB miactuHa CFR-PEEK o6nagaer
psAZOM TNpPeHMyIecTB, TaKUX KaK IOJIMaKCHaJIbHOe
pacrnoJioxkeHHe BUHTOB U 6oJiee BbICOKasl CTaGUJIbHOCTb
buxkcupyromyx  BHUHTOB. OCTeOCHHTe3  IJIAaCTUHOH
CFR-PEEK o6GecneunBaeT BBICOKYI CTabUIbHOCTb U
SIBJISIETCSl XOpollel aJbTepPHATUBOM C MOJIOKUTEJbHBIMU
KJIUHUYeCKUMU pe3y/nbTaTaMU u obsajjaeT
6MOMexXaHUYeCKMMU MperMyleCTBaMU MO0 CPaBHEHHUIO C
TUTAHOBBIMU UMILJIAHTAaMMU.

YuyureiBas HeJOoCTaTKHU OTKprTOfI penosunuy,
IMOrpy»>HOro OCTE€O0CHHTEe3a, TaKHe, KaK TPaBMAaTHUYHOCTb
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MaHUIYASALWY, HapylleHHs KpOBOOOpAlleHHWs B 30HE
nepesioMa, PUCK pa3BUTHs MHQPEKLHOHHBIX OCI0XKHEHUH
U STPOTeHHBbIX IOBPEX/JEHUH MHOTHe CIIEeLUATUCThI
HCIOJIb3YIOT METOJUKY Ma/IOMHBAa3UBHOTO HAKOCTHOI'O
OCTeOCHHTe3a (MIPO/MHUHOC) c JIaTepasbHOIO
JleJbTOBUAHOrO Aoctymna [34,35].

Francesco Falez et al. (2016) [36] mnpoBenu
MHOT'OLEHTPOBOE UCCJIeZJOBAHME /IJIS] OLIEHKH Pe3y/IbTaTOB
ycnosb3oBaHua Metoauka MIPO npu nepesomax I1OIIK
C TOYKH 3pEeHHUs MOCIeoNnepalMoOHHONW GYHKLIMM IIeya,
PEHTreHOJIOTHYECKUX ~ pe3y/lbTaTOB M KOJIMYEeCcTBa
OCJIOKHEHUH. MeToAMKa HCHOJIb30BaHa y 76 GOJIbHBIX,
pe3yJbTaThl HM3y4yeHbl 4Yepe3 Trof IoCje OIepalyu:
CpeAHUHN MOCTOSHHBIN 6asn coctaBuia 71 (guamasoH 28-
100). 3HayuTe/bHbIE CTATUCTUYECKHE DA3JIUYHs ObLIU
O0GHapyXeHbl TOJIBKO y G6GoJiee MOJIOJBIX MALMEHTOB
¢ sayymumu pesysabratamu (p <0,05). Y 20 (27%)
NallMeHTOB Pa3BUJIMCh OCJ0XKHeHUsA. CyGaKpOMHUaIbHBIHN
UMIMKAMEHT Habuofanu B 16,2% ciy4asx, BapyCHYIO
fedopmanuio miaeda - B 6,7%, BbICOKOE pacloJIOXKEHUHU
maacTuHbl - B 9,5%. IlepBuyHas mnepdopanuss BUHTOB
oTMedyeHa B 2,7% ciy4asX, BTOpUYHas Hepdpopanus
BUHTOB  HU3-3a Murpauuu - B 1,4%, aBacKy/sipHbIN
HEKpPO3 TOJIOBKU MJIe4eBOH KOCTH - B 1,4%, yacTH4yHas
pe3op61us 6osbuiel 6yrpucTocT — B 2,7%, BTOpUYHOE
cMeleHue 6osibiioro 6yropka - B 2,7%. Ilo coobiieHuro
aBTOopoB MeToauka MIPO mnpu mnepesnoMax mjedyeBod
KOCTH sBJIIeTCA 6e30IacHOM M BOCIPOM3BOAMMOH /1S
GOJIBIIMHCTBA PACNpOCTPAaHEHHBIX THUIIOB IE€PEJIOMOB.
YacTtoTa cepbe3HBbIX OCIO0KHEHHH, MO-BUAMMOMY, 6blIa
HU3KOM M3-3a COXpaHEHHS MATKHUX TKaHeH, 1eJIbTOBU/IHOH
MBILIIBI U COCY/I0B, CTUOAIOLIMX MbIIII[bI, MaJIOUHBA3UBOTO
JIOCTYTIA JIJI1 TPAaBUJILHOTO PACIHOJIOXKEHUS IJIaCTUHBI [36].

Dario Attala et al. (2021) [37] Takxe H3y4YWIU
poap MIPO y mnoXujblx HALUEHTOB C Tpex-ueTbIpex
¢parMeHTHBIMU IlepeJloOMaMH NPOKCUMaJIbHOTO OTAesa
NJ1e4eBOM KOCTH C HeNIOBPeXK/JeHHOW MeiuaIbHON CTEHKOM.
OHM aHaJIM3UPOBAJIM Pe3y/IbTaThl Je4eHUs 42 nalueHTOoB
C TepeJOMaM{ IJIe4eBOM  KOCTH, (QUKCHPOBAHHBIX
metogom MIPO. Cpeau mnanueHTOB MYXYMH 6buio 17
MY>XYHH, )KeHIIUH - 25 (cpesnuil Bospact 84 roga). [Ipu
onepanyy MCMOJb30BaIM TPAHC-/EJbTOBUAHBIA JOCTYII
C LeJbI0 COXpaHEHWs MEeCTHBIX TKaHed JJid paHHeH
MOGU/IM3aLUK IJleyeBOro cycrasa. [lo pesynbraTaM B
cucreme DASH cpennuit 6ann cocraBui 68. OciioKHeHUs
OblLJIM 3aperucTpupoBanbl y 23,8% NalLMeHTOB 4YeTbIpex
¢parMeHTHBIMH  NepeJioOMaM{, HMEIUMH  CaMYIo
BBICOKYI0 4aCTOTY OCJOXXHeHUH. [lo MHeHHI0O aBTOpOB
MeTogrka MIPO oT/IMYHO NOAXOAUT A1 MAJIOMHBA3UBHON
omnepanuud U NPOQUIAKTHUKH OCJ0KHEHUH y TOXHJIBIX

NALMEeHTOB C OrPaHUYEHHBIMH (YHKIHOHAJIBHBIMU
HOTPeGHOCTSMU.
Zhao L. et al. (2017) [38] usyunnn HCXOABI

Mmetoauku MIPO ¢ wMcrnosb30BaHWEM  [JIeJIBTOBHIHO-
IPYAHOrO0 JOCTYNa y MOXWJIBbIX NAllJMEHTOB C epeioMaMH
[I0IIK y 13 mauueHTOB. Pe3ynbTaThl onepanuu OLeHUIN

no wxkajse NEER, Koncranrta-Mepsu, KpoBonorepy,
NPOJIO/DKUTEJIBHOCTY  ONepalyy, pPeHTreHOJIOTUYeCcKOn
BU3ya/JIM3allMM ¥ KJIMHUYECKOMy  006CJe/I0BaHHIO.

[lanueHTH HabOJOAANMUCH B TedyeHHe 4-24 (B cpenHeM

10) w™ecsanes. CornacHo 1mkane, KoHcraHTa-Mepiy,
XUPYPrU4ecKUd pe3yabTaT ObLI OTJIMYHBIM B 14
cIydasik, Y/OBJETBOPUTEJNBHBIM B 2 CIy4yasgx U

Hey/l0BJIETBOPUTEJIbHBIM B OJJHOM cJiydae B rpynine MIPO
no cpaBHeHHIO € 10, 5 1 4 B KOHTPOJIbHBIX TPYIIIAX.
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MIPO 3HaYMTEbHO NPEBOCXOAU TPAJULMOHHBIN
OTKPBITBIM JocTyn ¢ To4yku 3peHuss oneHku NEER,
KoHncTraHTa-Mepsy,  NpPOAOJKUTENBHOCTH  ONepaunuu
M HHTpaollepallUOHHOH KkpoBomoTepu. Kpome Toro,
MIPO Tak)e 6bl1 06o0Jiee BBIFOJAHBIM [0 HECKOJIbKHUM
nokasarenaM y naguentos ¢ UMT >26,0 u nepesomom
NEER Il tuna. [lo MHeHuro aBTOpoB MeToauka MIPO
C HCIOJIb30BaHHMEM /[ieJIbTOBUJIHO-TPYJHOIO  JO0CTYyIa
saBisieTcss 3QPEKTUBHONU aJbTEPHATUBOU [Jis JiedeHUs
nepesioMmos [10IIK y noxu/bix nayeHToB.

HecmoTpss Ha 6GHOMexaHHYeCKOoe NPEUMYyIeCTBO
IJIACTHH C YIVIOBOW CTaGUJ/IbHOCTbIO BUHTOB, BO MHOTHUX
paboTax aBTOPOB COOOLIAIOTCA O NOTepPSX Ppeno3unuu
U BapycHod Jedopmanuu mnpu nepesomax [I0IIK,
$uKcHpoBaHHBIX GJIOKUPYEMBIMHU MJIacTUHAMU [39,40].

[To JaHHBIM MHOTHX aBTOPOB IIPHU MCIOJIb30BAaHUHU
6JIOKMUpyeMON  IJIaCTUHBI ~ BapycHasg  Jedopmayus
rOJIOBKHU IJIeYeBOH KOCTH oTMeueHbl 13,7-25% caydasx
[41,42]. Sproul et al. (2011) [43] oTMeuarOT BapyCHYIO
febopManui0 HpoKcMMasbHOro ¢parmMenta B 16,3%
clyyasx.

[lo mHeHuro Maier D. et al (2014) [44]
pocT YacTOTbl OCJOXKHEHHUH MOC/le OCTEeOCHHTe3a
6JIOKMPYeMbIMHU IJIACTUHAMU Ha6JII0/JaeTcs NapaJiieJbHO
C pOCTOM OCTeonopo3a y GoJsbHbIX. Hu3Kasi JioKasibHas
MHUHepaJbHasd IJIOTHOCTb KOCTHOH TKaHH, HIIeMHs
FOJIOBKM IJIEYeBOH KOCTH, OCTAaTOYHOE CMelleHHe,
HeZl0CTaTOYHOE BOCCTQHOBJIEHUE MeUalbHON
CTEHKH IJIe4eBOM  KOCTHM, HapylleHHe aHATOMHHU
CNOCOGCTBYIOT HEOCTATOUHOCTH GUKCALUU U YXYIIAIOT
bYHKLMOHAIBHBINA UCXO[, JIeYeHUs] GOJIbHBIX.

Ricchetti E. et al. [45] vcrio/ib30Basiu TpaHCIJIAHTAT
M3 Majo6epLoBOi KOCTH, 06eCeYHBAOIUN MOIEPKKY
[0 HWXKHEMeJUaJbHOMY OT/esly MeTadu3a MJiedyeBor
KOCTH.

TpaHcmyiaHTaT pasMeljaJd  HUHTPaMeAyJISPHO
Y NPOKCHMaJibHee LIeWKU MJIeYeBOM KOCTH, TeM CaMbIM
Cco3JjaBajii MOAJEPXKKY MO MeJUa/lbHONW TMOBEPXHOCTHU
n1e4yeBoM KocTH [46,47].

HekoTopble aBTOpbI MpEANOJAraloT IOJyYeHHE
MeAuaJbHOM CTabMJbHOCTU 3a CYET JIOMOJHUTEJIbHOI'0
WCNOJIb30BaHUS TPYyO4yaThIX IJIACTUH Ha OJHY TpETh,
pacro/io)KEHHbIX BEHTPAJbHO W  INEePHEHAUKYISIPHO
CTaHJAPTHOU MJIACTUHE, OTperyJiMpoBaHHOMU B
JlaTepasibHOM HamnpaBJieHuH [48].

JUI1  CHM)XKEHMS 4acTOThl OCJOXHEHUH, P
HcciesoBaTes el NPUMEHUIN KOCTHBIN IEMEHT Y 60JIbHBIX
C BbIpaXKEHHbBIM 0CcTeonopo3oM [49,50].

[Ipu sedyeHun cMeweHHblx mnepesoMoB [IOIK
CreLHaJMCThl Bceyallle IPpUOeranT K HHTpaMeAy LI pPHOMY
octeocuHTe3y cTpexxHeM [51,52]. [Ipu 3ToM 0ZjHU aBTOPBI
BBOJAT CTEP>KEHbD B IIJIEYEBYI0 KOCTb CO CTOPOHBI ['OJIOBKH
mJ1e4a, pyrue - 4yepes guadus. HecMoTps Ha CI0KHOCTH
WCMOJIb30BaHUA METOAUKU IpPH MHOrodparMeHTHbBIX
nepesiomMax, HWHTpaMeAy I pHBINA OCTEOCHHTE3
CTepXKHeM obecleyrMBaeT COXpaHeHHe KPOBOOOGpaLleHUs
B 30HEe IlepesioMa, CHM)KEHHE pHCKAa KPOBOIOTEPH U
BBICOKYI0 POTALlMOHHYIO0 CTAOUJIBHOCTb MO CPaBHEHHIO C
GJIOKHPYIOIUMHU IJIacTUHAMU [53].

[Io coobmenuto Jason W. et al. (2016)
WHTpaMeAy/JIApHble CTEPXKHU IPU CMELIeHHBIX [JBYX-
u TpexdparmeHTHbIX mnepesomax [IOIK moka3biBaloT
YZOBJIETBOPUTEIbHbIE KJIWMHUYECKHE De3yJbTaThbl, XOTS
YacToTa MOBTOPHBIX ONEpPAlMH U OCI0KHEHUH OCTaeTcs
BBICOKOH [54].

WHTpaMeayaIspHblIe CTEPXKHU EPBOTO U BTOPOTO
MOKOJIEHUH [l0JIT0e BpeMs He MCIO0JIb30BaIUCh JJIs
¢duxcanuu nepesomosn [IOIIK n3-3a prcka noBpexjeHNs
CYXOXKWJIMHA POTATOPHOW MaHXKeThl IlJIedya, MUTPALUU
NPOKCUMAJbHbIX BUHTOB U SATPOTEHHOro IepesoMa
[55]. Touka BBeAeHHS H3O0THYTHIX CTEpPXKHEH BTOPOTo
MOKOJIEHUSI ~HaxoJWJacb B MeCTe IPHUKpeIIeHUs
CYXOXKMJIMSI POTAaTOPHOM MaHXeThl Ileya M 4acTo
COBIMAJI/IM C JIMHUEH IMepesioMa. ITO CIOCOGCTBOBAJIO
TpaBMaTH3aLUUHU CYXOXKHUJHMU POTATOPHOU MaHXKETHI,
Pa3BUTHIO HECTAOUIBHOCTH $ParMeHTOB U XPOHUYECKOH
60J1M B IJIe4€BOM cycTaBe [56].

dupmoit Acumed LLC Xusic6opo (CILIA) (2005)
6bL1 pa3paboTaH UHTPAMeAY/ISPHBIN cTepxeHb Polarus
humeral nail, u3roToBseHHBIN U3 TUTAHOBOIO CIlJIaBa C
KOHMYeCKUM NpoduseM [JJis CHUXKEHUS KOHLEeHTpalUuu
HalpspKeHUs B JUCTAJbHOM OTAeJsle IJIeueBOM KOCTH
[57]. IpokcuMaibHBIN OTAEN IBO3/s CHAGXKeH 4 BUHTAMU
JUis1 GUKcallUU KOCTHBIX ¢pparMeHTOB. Ony6MKOBaHHbIE
coobluieHds: 06 HCNOJIb30BAaHUM CTepxkHs Polarus mpu
nepesioMax [IOIIK sBaswTCA yA0BAETBOPUTENBHBIMU
[58]. HexoTopble aBTOpbI OTMeYad BBLICOKYI YaCTOTY
ocsioxkHeHu# 710 32% [59].

Nolan B.M. etal. (2011) coo6111/u 0 BO3MOXXHOCTU
pa3BUTHUSI psfila OCJAOKHEHHWHW TPH HCHOJIb30BAaHUU
WHTPaMeAy/UIIPHOTO  aHTerpajHOro  OCTEeOCHHTe3a
W30THYTBIMH CTEPXKHSIMM: IOBDPEXJEHUE CYXOXMHIUN
pOTAaTOPHOW MaHXKeTbl, INPOKCHMaJibHasi MUTpaLUs
CTEp)KHS, Cy6aKpOMHUAJIbHBIM HUMIUPKMEHT, BTOPHUYHOE
CMellleHHe OTJIOMKOB ¥ MUTpaLust GUKCUPYIOLUIUX BUHTOB
[52].

[Io mHenuto Boileau et al. (2019) ycioBusamu ais
npefoTBpalleHus] MOJOOHBIX OCJOKHEHWH BO BpeMs
OCTEOCHHTe3a  fIBJISIETCS  HCIOJb30BaHHE  MPSIMOTO
AHTEerpajiHOr0 CTEepPXKHS C MeHbUIUM auameTpoM (7-8
MM) C BBeJleHHEM B MbILIEYHO-CYXOXKUJIBHYIO 06J1acThb C
TOYKOH BBOJ]a B BepXHeH YaCTH rOJIOBKH IJIeYeBON KOCTHU
npuMepHo Ha 10 MM c3a/i1 ¥ MeiMabHEe MeXGYTOPKOBOH
60po3abl [60].

UHTpamenynispHble CTEPXKHHU TPEeThEro
MOKOJIEHUSI ~ UMeEIOT  yJydlleHHble  QUKCHUpYIOLiue
MeXaHHU3MBbI AJI51 IPOKCUMAIbHBIX BUHTOB B 3aBUCHMOCTH
oT ¢pparMeHTa, a TaKXKe NPSIMYI0 FeOMETPHIO B CDAaBHEHUH
C OpeAbAYUIMMH  cTepkHAMU. Touka  BBeJeHUS
CTEp)KHSl pacrnoJio’keHa 6ojiee MeJHaJbHO Ha TOJIOBKE
IJIe4eBOM KOCTH, GJIMKe K CyCTaBHOW IOBEPXHOCTH JJIs
COXpaHEHHs MOJIOKEHHUs] POTATOPHOW MAaHMKeThI ILIedva.
JTH KadecTBa NpPUBEJM HE TOJBKO K BO3POXKAEHHUIO
WHTepeca K WCIOJb30BAaHUIO 3THUX CTepXKHEH s
¢uxcanyu nepesomoB [IOIK [61], HO U Kk ysnydlneHHUIO
OYHKLIMOHAJBHBIX PE3yJbTaTOB U CHIKEHUIO 4YaCTOTHI
MoCJIeonepalMOHHBIX OCTI0KHEHUH [62].

Hashmi FER. et al, (2016) paspa6oTanu
aHTerpaJHbli WHTpaMeAy/UIIpPHbIA CTpeXeHb,
CHAGKeHHBIN CllellMaIbHbIM JIE3BHEM Ha MPOKCUMaJIbHOM
KOHLle /i1 (QUKCAllUM CJIOXXHBIX OCTEONOPOTHYECKHUX
nepesiomoB [IOIK (Locking Blade Nail, LBN, Marquard
Medizintechnik Europe) [63]. lIpsamas ¢dopma cTepxHs C
TOYKOW BBOJA 6oJjiee MeAiMa/bHOE MeCTO NpPUKpeIeHus
CYXOXKUJIUH pOTaTOPHOM MaHXeThbl njieda u
npefoTBpallaeT Ux noBpexaeHue. CTepkeHb U3TOTOBJIEH
M3 TUTAHOBOTO CIlJIaBa, MMeeT pa3HOHANpaBJieHHble 4
MPOKCUMa/IbHBIX BUHTA C [TOJBM>XHBIMU IIaH6aMH U OAUH
JUCTaJbHBIM BHUHT. Jle3BHe CTep)KHS JOMNOJTHUTENbHO
duxcupyeTcss JAByMsI NPOKCUMaJbHBIMH BHHTaMu. B
KOMILJIEKCE C TPOKCHMaJIbHBIMU BUHTAMHU JIe3BUE CTEPXKHSA
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06eCcreYuBaeT BBICOKYID TpPEYroJibHYyl CTaOUJIbHOCTb
MeTadr3apHOTO OTAesa IIe4eBOM KocTH. [loABMXKHBIE
Mai6pl B NPOKCUMabHBIX BHHTAX [ONOJHUTENBHO
CTabUIU3UPYIOT KOCTHBIE OTJIOMKaM [63].

[Io COOOLIEHUI0 CIELUAJUCTOB HCII0Jb30BaHUE
CTEp>KHEH TpeTbero MoKoJIeHUs: 06eclednBaT X0pOolIue
KJIMHUYECKHE Pe3yJIbTaThl IPU ABYX- U TpeXxPparMeHTHbIX
nepesiomax [10I1K [64,65].

Tak, Hatzidakis et al. (2011) B peTpocneKTUBHOM
UCCIel0BaHUU 38 mMauueHTOB C JBYX$parMeHTHBIMU
nepesioMaMH 1ieva B 100% cyyanx HaGJr0AauId cpaleHue
nepeJsioMa 1 xopouire QyHKIHOHAJIbHbIE pe3y/IbTaThl [66].

Hessmann M.H. et al. (2012) coobuiuau o
pe3y/abTaTax 6-MecssyHOro HabJwJeHus 17 mnanueHTOB
¢ mnepenomamu [IOIK, KOTOpbIM OB BBINOJHEH
HHTpaMeAyIspHbIA OCTEOCHHTE3 GJIOKHPYyeMBIM
crepkHeM. CpefHUH BO3paCT MAlMEHTOB COCTAaBUJI 67
seT. CorsmacHo kJjaccuoukanuu AO mnepesoMm Tuma A
oTMeueH y 1 manuenTa, Tuna B -y 9 u tuna C - y 6. Ha
MOMEHT HaObJIIoZleHUs CpeHUH 6as mo mkae Constant
coctaBua 66. KoHconuzauua nepesoMa HacTynuja
y BCex NAIMeHTOB. Y OJHOro NalueHTa Hab6Jrofantach
noTepsl pemno3unuyd U ¢uxcanuu. [lo MHEHHIO aBTOPOB,
WHTPaMeAY/JISIPHBI OCTEOCHHTE3 NPSIMBIM CTepXKHEM
rnepeJyioMOB [TOIK obGecreynBaeT CTaGUIBHOCTh
KOHCTPYKIIMM ¥ BO3MOXXHOCTb IPOBEJIEHUs PpAHHETO
dYHKLIMOHANBHOTO JiedyeHus [67].

Boupapenko I1.B. u coaBT, (2015) ucnosb3oBaiu
KOpPOTKMe HWHTpaMeJy/UIIpHble CTEpXKHHU JJIs1 JIeYeHUs
30 manueHTOB C JIByX- U TpexPpparMeHThIMHU NlepeoMaMH
[IOMIK u [OCTUIIM O4YeHb XOPOMIMX (GYHKIMOHATbHBIX
pe3ysnbTaToB. CpegHUH BO3pacT OOJILHBIX COCTABUII
68,8 seT, My>xuyuH Obl10 10, xeHuH - 20. Pe3ynbTaThl
Jedenusa mno wkajse ASES cocraBuna 90,73+7,01
6amta, mo mkane SST - 10,47+1,41. U3 3aki04yeHUs
aBTOPOB CJieAyeT, YTO ocTeocHHTe3 nepesomoB [I0IK
KOPOTKUM HHTPaMeAy/UIIPHbIM CTEepXKHEM  SIBJSETCS
BbICOKO3()PEKTHBHBIM METOJ0OM, OCOGEHHO IMpH JByX- U
TpexdparMeHTapHbIX IepesoMax [68].

Dilisio M.F. et al, (2016) Takxe coo6UUIA O
NpeuMylecTBax MHTPaMeAyIsPHBIX CTpeXHeH TpeTbero
MOKOJIEHUS] NIPU JIeueHUU TpexdparMeHTHbIX NepeoMOB
[IOIIK, xorza To4yka BBeJEHMUsI CTEpPXKHS pacroJiaraeTcs
Me/IMaJIbHO M0 OTHOLIEHUIO K pOTaTOpHOU MaHxeTe [51].

ITo muenuto Kancherla VK. et al, (2017) npsimMble
HWHTpaMeAyJIsipHble CTEPXKHU npeJnoYTHTEbHEE
W30THYTBIX H3-32 HU3KOM BEPOSTHOCTH MOBPEXAEHHS
CYXOXKWJIMSI POTAaTOPHOW MaHXeThl Ieya [69] wu
OpY MOBTOPHBIX ONepanusXx Ha IUledye C JIYYIIUMH
byHKIMOHaNIbHBIMU pe3ysabTaTamu [70,52].

Zhaofeng]. u etal,, (2020) Ha6roanu 32 nagueHTa
c yeTblpexdparmeHTHBIMU Nepesomamu [10IIK, y koTopbIx
A QUKcalMM IepesioMa HCIOJIb30BAJICS CTEPKeHb
TpeTbero nokosieHus: MultiLoc. ABTOpBI H3YyYWJIM BpeMsI
omepanuy, 06beM KpPOBOTeYeHMs, MOCJeonepaluoHHbIe
pDEHTreHOJIOrHYecKre JaHHble M CPOKM  CpalleHHs
nepejomMa. B KoHLe HaGIIOAEeHUs  KJIMHUYECKUH
pe3y/IbTaT OLLEHWJIM [0 BU3yaJbHON aHAJOrOBOH LIKase
(BAIU), no Imkaje aMepUKaHCKUX XHUPYproB Ijedya M
sokta (ASES), no mkane Koncranta-Mypsau (CMS) u no
YacTOTe OCJOKHEHWH M MNPHUILIM K 3aKJI0YEHHUI0, YTO
crepxkHu MultiLoc ¢ ycnexoM MOXXKHO HCHOJIB30BaTh HpU
yeTbIpexpparMeHTHBIX [lepesioMax MmieyeBor Koctu [71].

B nocjiegHuerogbr4acro l'Iy6.I'II/IKy}OTCﬂ pe3y/bTaThbl
HuccieoBaHUA 10 CPABHEHUIO HWHTPaMeAy/JIAPHOTO H
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HaKOCTHOro ocTeocuHTe3a. Tak, Xiaoqing Shi, Hao et al,,
(2019), npoBesnu 38 peTPOCHEKTUBHBIX HCCJIeJ0BAHUN
c yyactueM 2699 manueHTOB o 6ase JaHHbIX PubMed,
Embase, Web of Science u KokpellHOBCKOH GUOJIHOTEKMU.
Pe3ysbTaThl MCC/lefOBaHUSl MOKa3ad, YTO OCTEOCHUHTE3
BHYTPUKOCTHBIM CTEPXKHEM IpU JIEUEHHUU IEPEIOMOB
[IOIIK  npeBOCXOJUT  OCTEOCHUHTE3  OJOKUpYHOIIeH
IJIACTUHOW B YMEHbIIEHUHU KOJUYECTBA OCJI0KHEHUH,
o0beMa HHTpaAoONepallMOHHONW KpOBONOTEpH, BpeMs
omepanuy, CPOKOB CpallleHHus], MOBTOPHOIo IepeJsioMa
U YaCTOThbl Pa3BUTHSI ACENTUYECKOTO HEKpO3a TOJIOBKHU
nJie4yeBoi KocTH [72].

Giannoudis PV. et al. (2012) Takxe H3y4YWJIU
pe3y/bTaThbl WHTpaMeAy/JISIPHOTO OCTEeOCHHTe3a
CTEpPKHAMMU IPU JIeUeHUHU 0CKoJib4aThIX nepesomoB [10ITK
U ero BJIMSIHMe Ha BOCCTAHOBJIeHUE QYHKIUHU IJIe4eBOT0
cycTaBa. ABTOpBI TpoonepupoBa/u 60 NanyeHToB, IpuyeM
y 28 nanueHTOB UCNO/Ib30BalU 6JI0KHUPYIOLLYI0 MJIaCTUHY
LPHP, y 32 - unTpamMey/LIspHbIi cTep:kHb. OTMEUEeHO, YTO
y MalleHTOB, ONIePUPOBAHHBIX C IPUMEHEHUEM CTepXKHeH
BpeMs ollepaliiy, UHTpaolepalliOHHasA KPOBONOTeps M
CPOKH CpallleHHs NlepeIoOMOB OblJIM 3HAYUTENbHO KOpOYe,
o6lasi yacToTa OCJOXKHEHUH M oleHka mo BAIIl 6buin
HIKe, a OLleHKa OYHKIUU IJIeYeBOro CycTaBa IocCje
onepanuu 6blja Bbllle CO CTATUCTUYECKON 3HAYMMOCTDIO.
PesysnbTaThl  yKasblBa/l¥, 4YTO HHTpaMeAy/IspHbIN
OCTEOCHUHTe3 UHTPpaMeAy /I IPHBIM CTepXKHeM 3P deKTHBeH
U OesonaceH NpPU JIeYeHUU OCKOJIbYATBIX I1epesioMOB
[IIOIK [73].

Lekic N. et al. (2012), Boudard G.
(2014) cpaBHMBasM  pe3yJAbTAaTbl JIeYEHUS  Tpex-
U yeThIpex$pparMeHTapHbIX nepesyoMOB [10TIK
GJIOKUPYIOIUM  WHTpPaMeAy/UIAPHBIM  CTEpXHEM U
OJIoKMpyleld MIacTUHOH. [lo 3aKJIIOYEeHHI0 aBTOpPOB,
CYLeCTBEHHBIX pas3JIMYMil B pe3yjbTaTax JiedeHUs
UCNI0/Ib30BAaHHBIX METO/I0B OCTEOCHHTE3a HET, HO OHH
OTMETW/IM  MaJOWHBA3WBHOCTb  MaHUNYJIALUU  TNpHU
OCTEOCHHTe3e HHTPaMeAYJJISPHBIM CTepkHeM [74,75].

[lo w™uenuto Zheming Guo et al. (2022),
GJIOKHPYIOIU T HHTpaMeay IS pHbIHI OCTEOCHHTE3
CTEpXKHEM MeHee HHBa3UBEH [0 CpaBHEHHIO c
GJIOKHpPYIOIIEH [JIaCTUHOHM, HO [Uid peabUIUTalUU
MalMeHTOB W CpallleHusl mepesiomMa TpebyeTcss GoJiblie
BpeMeHH. ABTOpPbI HE BbISBUJIM CYLIeCTBEHHON pa3HHIIbI
B IMOKa3aTeJsix 60Jd M QYHKIUH IJIe4eBOro CycTaBa
MEeXJy MexAy [JByMs BapuHaHTaMu JedeHus. [lo
COOOGIIEHNI0 aBTOPOB, JeTaslbHas IpejAolepaldoHHas
OlleHKa W COOJIIOZIeHUs] ONepalMOHHON TEeXHUKH B
COYeTaHUH C KJWUHHUYECKHM OIbITOM XHPYproB MOTYT
YJAYYLIUTb  [OC/JEe0NepalioOHHY0  y/I0BJIETBOPEHHOCTD
MalMeHTOB MyTeM Pa3paboTKU MH/AMBH/AYaJbHOTO MJaHa
omepanuMud M YJAy4IIEHUS METOJOB peabUIUTALUH B
nocsieonepanuoHHOM nepuoe [76].

et al

Hecmorpa Ha 3¢ PeKTUBHOCTD
WHTPAMeAy/JISPHOIO  OCTEOCHHTEe3a CTepXKHEM MpH
CJIOXKHBIX ~ MHOrodparMeHTHBIX  nepesomax  [IOIIK,
MeTO/, He JIMIIEH HeJOoCTAaTKoB. Mcmosb3oBaHue
MHTpaMeAyJIJIIPHOTO OCTEOCHHTe3a CTEPXKHAMU
CONMpSDKEHO € Pa3sBUTHEM HMIHUH/KMEHT-CHUH/POMa,
NOBPEX/JEHUEM  HEpPBHBIX  CTPYKTyp B  06JacTH
NPOKCUMAJIbHOTO U AUCTAIbHOTO OT/IEJ/IOB IJIeya BUHTaMHU
U CyXOXXWJIMM POTAaTOPHOM MaHXKeThl, TpaBMaTHU3aldel
3H/I0CTA, BHYTPHUKOCTHBIX COCY/JIOB, NOTEpPEN PENno3ULUU
pH HeGOJIBIINX pa3Mepax NPOKCUMaAJbHOI0 ¢pparMeHTa U
Murpanuei ukcupyromux BunToB [1,3,11, 77-79].
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Takum o6pa3omM, npobsiemMa BbI6GOpPA ONTHMAIBHOTO
MMIIaHTaTa AJs ¢ukcauuu nepesomos 10K npomomkeT
06CY>K/JIaTbCsl  CpeAW  CIelUaJucToB.  /JlaibHelliee
M3ydeHHe JAHHOTO BOIIpOca INO3BOJIAT HCCJeJ0BaTessIM
BBISIBUTBH IVIaBHbIE NTPo6JIeMbl JiedeHus1 nepesomoB [10TTK

BbIBOABI

Ha ocHoBe aHasiM3a JUTepaTypPHbIX UCTOYHUKOB
OJIMKHEr0 U JlaJibHero 3apy6exbss MOXXHO YTBepXK/JaTh,
YTO Ha CEerofHsIIHUN JeHb JiedeHue nepesiomaB [10I1K

ocTaeTcsi  aKTyaJlbHOM  mpo6GJjeMoil  COBpeMeHHOU
TPaBMaTOJIOTMH U OPTONEAHH.
PesysbpraThl  0630pa  JIMTEpATypbl  NOKasaau

MHOFO6pa3I/Ie HAKOCTHbBIX U BHYTPHUKOCTHBIX (1)I/IKCaTOpOB,

Y OTMETHUTb NepCHeKTUBHbIE HallpaBJeHHUs ONepaTHBHOIO
MeToZa JIeYeHUs TaKUX MNoBpexaeHUH. OnTuMusanus
KOHCTPYKUMH A5 dukcanuu nepesomos [1OIIK aBiaseTcs
NepCrneKTUBHBIM  HalpaBJeHHeM  OCTeOCHHTe3a  Ha
COBPEMEHHOM 3Talle.

C y4eTOM ero XapakTepa, CTelleHU CTabUJIbLHOCTH KOCTHBIX
OTJIOMKOB YW aHTPONOMETPUYECKHUX [AaHHBIX IMMallueHTa.
Heyﬁ[a‘{Hblﬁ Bbl60p HUMIIJIaHTA, MOXeT NPHUBECTU HEe TOJIbKO
K CJIO)KHOCTSAM YCTAaHOBKHU €ro BO BpeMs CHHTe3d, HO U K
HeCcTabuJIbHOU q)HKCHLlI/II/I 30HBbI IepeJioMa U HeCpallleHU0.

Bxisiapg, aBTOpoOB. Bce aBTOpbl NIpUHHMMAaIU
PaBHOCHJIBHOE yYacTHe NPU HallMCaHUH JaHHOM CTaThbH.

UX TpEeHMyLleCTBA M HEJOCTATKH, PA3HOPEYUBOCTH
MHEHMH, IIUPOKUH pa36poc BO B3IVIAJLAX Y CHELUAIHCTOB
npu BbIOOpe ¢UKCAaTOpOB AJs1 ocTeocuHTe3a. Mcxon
OCTEOCHHTe3a BO MHOTOM 3aBHCUT OT IPaBUJIBHOTO
BbI6OpA UMIIAHTATA ONIEPUPYIOIUM XUPYPTOM.
[lepBocTeneHHON 3aia4yeint xupypra npu

npezoneparioHHOM IJIAHWUPOBAaHUH OCTEOCHHTe3a
SIBJIIETCSI MMPABUJIbHBIA BBIOOP ONTHMAJBbHOIO puKcaTopa

KoH}IMKT uHTepecoB He 3asByieH. JlaHHBIA
Marepuas He ObLI 3asBJIEeH paHee, [ NMyOJHKAlMUA B
JPYTrUX H3JaHUAX W He HAXOAWTCA Ha PacCMOTPEHUH
JPYTMMH U3/1aTeJbCTBaMU.

dunaHcupoBaHue. [Ipy npoBefeHUM [JaHHOHU
pa6oTel He O6bLIO  QUHAHCUPOBAHUS CTOPOHHHUMU
OpraHU3alUsIMU U MeUIMHCKUMHU NPEeJ[CTaBUTENbCTBAMU.
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Tyitinaeme

Toknan scinikmiy npokcumanodvlk wemiHiy colHyaapsl 6ap Haykacmapowl emoey Mmaceseci mpasmamo.io2us MeH opmoneousoa
e3ekmi 60/16in Mabblaadel. AmasraH cobiHyaapdsl emdeyde mesceziul naacmuHa meH cyliek [wiHe canambvlH wezenep Heul K0A0aHbL1aobL.
Anatida, kenmezeH mamaHoap mediceziul NAACMUHAHbL KOA0AHY MOKNAH JHCIAIK 6ACbIHbIH AcenmUKa/blK HEKpo3bl, Nceedoapmpos JHcaHe
bypaHdanapdbly Muspayuara ywslpaysl mapisoi ackbiHynaposly cebenmepi 6o1amuiHbIH Xabapaadvel. [laacmuHaHbl canFraHoa iHymcax
mindep Ken meaulepde jcapakammaHadsl, cyliekmi KopekmeHdipemin mamblpaap 3aKbIMOaHbIn, CblHblkMblY 6imyiHe kedepzinep natida
60/1a0bl. CoHbIMEH Kamap KO/MblK acmblHOAFbl Hep8 mapamoapsl xapakammanysl MyMKiH. Ocbl myprblda 6oaawakma xcypeisisemin
3epmmeysep naacmuHaaap MeH cyliek iwine KoHObIpamuIH uUMNAaGHMmMap bl dxcemindipyze mymkindikmep 6epedi.

Hlonydsly makcamel: MOKNAH Jcinikmiy Npokcumanodelk wemiHiy —CbIHyAapbiH  emoeyde 3KCMpameodyansipablK —JHcaHe
UHMPamMedyaAspablK ocmeocuHmesdey a0iCiHIH apmblKUIbLABIKMAPbIH 3epmmey.

Maxkanada moknaH scinikmiy npokcumandwslk wemiHiy CbIHYyAapbiH emdeyde sKCmpamedyaaspAablK HcaHe UHMPAMeIYANIPAbIK
ocmeocunme3s adiciH 3epmmeyze apHaarau Scopus, PubMed, Google Scholar, Lilacs scane Cuiden depekmep 6azanapviHda uHOekcmezeH
adebuem kesdepine masaday GepinzeH. Toknau icinikmiy npokcumandblk wemiHiy CbIHyAApbIiH emoeyde 3KCMmpameodyansipablK HaHe
UHMPAMeOyAAsPAbIK 0CMeocuHmesoeyze ApHAAFAH UMNAAHMMApobly apmoulKWbLILIKMAPLIH MeH 6eKimKiwmik KacumemmepiH eckepin,
os1apdul 6ip sicylieze Keamipyze mblpbICMBbIK,

KopbimbiHObl. AmanraH culHbIKMapulH b6eKimy ywiH oHmaiibl uMniaHmmsl mawoay maceneci mamaHdap apacviHoa aji de
masKblaaHamstH 604adel. Bya maceneni odan api 3epmmey 3epmmeyuwiisepze coiHbikmapdbl emdeydeai Hezizei Macenenepdi aHbiKmayra
JicaHe MyHOatl scapakammapdsl XUpyp2usiiblk emoeyoin nepcnekmuegasibl 6arsimmapblH aman emyze MyMKiHOIik 6epeoi.
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Abstract

Treatment of patients with fractures of the proximal humerus remains an urgent problem of modern traumatology and orthopedics.
The most commonly used methods of fracture fixation are extramedullary fixation with a locking plate and intramedullary fixation with a
rod. However, as many experts report, osteosynthesis with a blocking plate often causes the development of aseptic necrosis of the head of the
humerus, pseudoarthrosis, and screw migration. The results of intramedullary, including antegrade, osteosynthesis with nails of the first and
second generations showed a high level of complications, especially iatrogenic damage to the tendons of the rotator cuff of the shoulder. In this
regard, promising studies make it possible to improve implants for both external and intraosseous osteosynthesis of complex fractures of the
proximal humerus.

The purpose of this work is to study implants for extramedullary and intramedullary osteosynthesis of tracheal fractures.

Analysis of literature sources indexed in the Scopus, PubMed, Google Scholar, Lilacs and Cuiden databases, devoted to the study of the
method of extramedullary and intramedullary osteosynthesis of tracheal fractures.

In the literature review, we structured implants for intramedullary osteosynthesis of fractures of the proximal humerus based on their
advantages and fixation properties.

Conclusions. The problem of choosing the optimal implant for fixing fractures of a given localization will continue to be discussed among
specialists. Further study of this issue will allow researchers to identify the main problems in the treatment of fractures and note promising areas
of surgical treatment of such injuries.

Key words: fracture, humerus, osteosynthesis, extramedullary osteosynthesis, intramedullary osteosynthesis, metal structure.
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Pesome

Yacmoma 8bls815eMOCMU CKOU03a 0cmaemcsi cmabuibHol eeauvuHol. EQuHcmeeHHbIM Memooom KOppeKyuu CKOAUO03d C Y2a0M
UCKpu8/1eHUsl N0380OHOYHUKA 6osee 45° sieasiemcsi onepamusHoe sieveHue. Haubosee coepemeHHOU MemooduKkol 518/151emcsi MAa10UHBA3UBHAS
Memoduka.

Llesb uccaedoeaHus1: Mal0uHEA3UBHAS MeMOOUKA KOPPEeKYUU CKOAUO3A 51815emCsl OMHOCUMENbHO HOBOU 8bICOKOMEXHON02UYHOU
MemoduKoli, Ha 08/1adeHue Komopotl do1#CHO yXodums onpedesieHHoe 8pemsi. [laHHOe ucciedosaHue HanpasAeHo Ha AHAU3 Kpusol 06y4HeHus
npu nposedeHuu MaJ10UHBA3UBHOU XUupypauu.

Memodul. IIpoussoduics aHaau3 OaHHLIX MAJI0UHBA3UBHOU Memoduku 58 nayueHmog c¢ uduonamuyeckull cKoAuo3 U cpedHuUM
yposHeM dyeu uckpuseaenus 51,7+1,5 o, 8 meueHuu 5 siem 0151 nocmpoeHust Kpugol o6y4eHus Kasxcoblil 200 OYeHUBANUCL 8peMsl Onepayuu,
KOppeKyusi 0CHO8HOU dyau, 06BemM Kposonomepu OYeHUus8ascsi 8 meveHue 5 Jiem, npu 3MoOM y4umbleanoch KO/AU4ecmeo onepayusi 04s
docmudiceHus naamo.

Pe3ysnbmamul. Bpemsi onepayuu docmogepHo CHU#A/10Ch 8 nepasvle 4 200a uau do 52 nayuenmos c 413,6+25,8 mun do 293,2+11,3
MuH, p<0,0001. Yeon koppekyuu 8 % yeeauuusascs do 3 1em, uau 38 nayuenma, ¢ 17, 9+2,6% do 25,8+2,4% c nocaedyrowum cmamucmuvecku
HedoCcmogepHbIM pocmom 8 meyerue 2-x Aem 00 32+5,8% p=0,0051. O6vem kposonomepu HedOCMOBEPHO CHUNCACS 8 MeyeHue 5 sem ¢
278,6+58,6 ma 00 172,1424,2 ma.

Bb1800bL. [IpodoascumensHolll Xupypauveckuli onbim 6bl/1 C853aH C COKpAWeHUeM 8peMeHU onepayuu, u yayvuleHus pesyasmamos
KOppeKyuu cKoauo3a.
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BBeaeHnue

YacToTa pacnpoCTpaHEHHOCTH CKOJIMN03a OCTAETCs
Ha CeroAHs MOCTOSSHHOM BeJWYHUHOMN U coctaBjseT 0.47-
5.2 % ot o6mei nonynsauuu [1]. B 70% caydyaeB mpuauHy
CKOJIM03a ¥ IPUYHMHY ero NporpecCHpoBaHUs YCTAHOBUTD
He yJaeTcs MO3TOMY TaKOW CKOJIMO3 Ha3bIBAaeTCs
uauonaTuyeckuM ckosmozom (MC) [2]. PakTopamu B
pasButun KUC MoOryt BBICTYHATh OJHOHYKJIEOTHU/HbBIE
nosmuMopousmbl B reHaxCHD7 (6esiok 7, cBsI3bIBAlOLIUN
JHK  xenukasnorr JHK xpomocomHoro jomeHa),
SH2B1 (ApmanTtepHbiéi 6esok 1 B romosiorun Src 2), ESR
(Peuenrropsr actporenos 1 u 2), CALM 1 (kanbMoaynuH
1), LBX1 (reH 6okbel KOpoBKH TroMeo6okc 1), MATN1
(matpuaun 1), CHL1 (6snuskuiiromosiorL1), FBN1 uFBN2
(dubpunnun-1u 2) [3].

BiusaHre  reHeTudeckux  GaKTOpPOB  TaKke
MO/ TBEP’K/JAeTCs MCCAeJOBAaHUAMY, B KOTOPBIX MOKa3aHa
NOBbILIEHHAsA pacnpocTpaHeHHOCTb UC y poACTBEHHUKOB
nepBoi siuHuu 10 11%, BTOpOH U TpeTel JuHUU 2,4% U
1,4%, cOOTBETCTBEHHO [4].

[TockosbKy reHeTHYecKHe daxTopel Ha
CeroAHSIIHUNA JleHb TPYAHO TMOAJAIOTCS KOPPEKIHUH,
HMC ™MoxeT mnporpeccupoBaTbh, HECMOTpPSl IPOBOJUMYIO
KOHCEpPBAaTUBHYI0 Tepaluio, KaKk MPaBUJIO BKJIOYAIOLIYIO
KOpCeTOTepanul W  yIOpakHeHHWe  HalpaBJieHHble
YKpeIlJleHHe  MBIIIeYHOr0  KopceTa  O3BOHOYHHKA.

MaTepnamﬂ M MeTOo/Abl

WccnepoBaHus mpoBoAWsIoCh Ha 58 manueHTax
060uxX TOJIOB (44 >XEHCKOro IoJia, 5 MyXCKoro moJsa)
IPOXOAMBIIUX ONEepaTHBHOE JiedeHHe ¢ noMoupio MM
¢ 2016 mo 2020 roger (B 2016 roxy - 7, B 2017 ropy -
15, B 2018 rogy - 6, B 2020 roay- 14 manuenTtos). [Jo
NpOBe/leHUsT NCCIeL0BAHUS OBI/IN MTOJTy4YeHbl 3aK/II0YEeHHs
MECTHOTO 3THYECKOTO KOMHUTETa M HHGOPMHUPOBAHHBIE
corJiacvsl TALMeHTOB. Y BCeX MAaIlMeHTOB y4YaCTBYIOIIMX
B ucciaefsoBaHud MM 6buta mepBOi omepanued 1o
KOPPEeKLNH CKOJINO03a.

Bce onepanuy mpoBO/JUIMCh B OJHOM KJIHMHUYECKOM
LleHTpe, OJHUM  CepTUPUIMPOBAHHBIM  XUPYProM,

Tabauya 1 - KauHuveckue daHHble nayueHmos

EZMHCTBEHHBIM METOJOM JIeYeHHsl, NPOrPeCcCUPYIOLEero
HUC c yriom Cobb Gosbuie 450 siBisieTcss XUpyprudeckoe
Jedenue [5].

CylecTBYIOT KJIAaCCUYECKUH OTKPBITBIA METO/[
koppekuuud (OM) HCKpUBJEeHHS TIO3BOHOYHHKA U
MaJIOMHBasMBHass MeTojuka (MM), mnpu KoTopoi
KOppPEKIUs OCYlIecTBJIsSIETCS yepe3 HeboJblINe pa3pesbl
Ha cnuHe. MM KoppeKLUM HJHMONATHYECKOr0 CKOJIMO3a
no 70 rpagycoB mo Cobb cTraTHCcTHYeCKH He YCTynaeT
OM, ogHaKo KpOBOMOTeps NMpH JAAaHHOM MeToAMuKe GoJiee
yeM B 2 pasa HWXKe U COOTBETCTBEHHO 6oJsiee GbICTpoe
BOCCTAHOBJIEHHE U BBINIMCKA U3 cTalMoHapa. Munycom MM
SIBJISIETCS AJIUTENbHOCTb XUPYPruiecKor npoueaypsl [6]

MM sBisieTcs TexHU4YeCKH 06oJjiee  CJI0KHOM
NpoUefypol U pe3yabTaThl oONepanud B GOJBLION
CcTeneHU OYAyT 3aBHUCETb OT KBaTMUKALMU U OMbITA
xupypra. OCHOBHOHU IleJibl0 COBEpIIEHCTBOBaHUS MM
BbIJIeJISIIOT COKpallleHHe BpeMeHM omepauuu. OHako B
Hay4yHOH JUTepaType HeT TOYHBbIX OTHOCUTEJNbHO CPOKOB
JIOCTV>KEHUs] HaBbIKOB ONTHMAJIbHOTO ONEepUpOBaHUS
CKoJ1M03a npu nomouy MM.

B AaHHOﬁ CTaTbe Mbl NONbITAJIACh BBIACHHUTD, KaK
6y,qu BbIIVIAAETb KpHUBad O6y‘{eHI/IH IIpH HUCII0JIb30OBAHUU
MM.

MpoLIeAIINM CIelHaJbHOe 00yYeHHe 10 MaJTONHBAa3UBHOU
XUPYPruu MM03BOHOYHUKA BKJIIOYAsI KOPPEKLUI0
CKOJINO30B. XUPYpI, Y4aCTBOBABLIMH B MCCJIEeLOBAaHUH, [0
Havyasia npoBesieHuss MM omnepaiuu UMes 60JIbIION OIbIT
(6osiee 800 omepanuii) onepaTUBHOIO JIEYEHHSI CKOJIMO3a
c nomoibio OM.

MaJsiovHBa3uBHas XUPYPrus POBO/IUJIACh
[0 CTaHJApPTHOM MeTO/JMKe, ONMCAaHHOM paHee [6]. ¥V
NalMeHTOB B TeYEHHE KaKJOro roja NPOM3BOJUJIACH
OIleHKa KJIMHUYECKUX MToKa3aTesel (Tabauna 1).

ITorasarens BHaveHue, cpeiHee + cTAaHIAPTHAS OLIHOKA
CpenHuii BO3PACT UCIBITYEMBIX, JIeT 18,1+0,7
CpoOK rocuuTaIu3aluy B JHAX 8,3+0,3
Vrou ocrosHoit myru (Cobb) o omeparum, °© 51,7+1,5
Vron ocHoBHoit myru (Cobb) mocse omepartum, © 12,3+0,7
Vros KoMIIeHCaTOPHO JIyTH 110 OIlepaIiyu, ° 37,8+1,5
V01 KOMITEHCATOPHOM JIyTH II0CJIe OIlePaIlyH, ° 11,7+1,4
Kudos o oneparum, ° 17,6+1,3
Kudos mocse oneparmm, © 13,9+0,8
Jlopmos o omeparun, © 56,56+1,4
Jlopnos mocste omeparuu, © 45,1+1,2
Vroa poranuu anmuKkaIbHOrO MO3BOHKA 1[0 OTIEPATIHH, ° 29,3+1,0
Vros poraruu anuKaILHOrO IIO3BOHKA II0CJIE OIepallui, ° 20,2+0,9
Vrosa koppekiuu B rpajgycax, ° 39,5+1,4
Vros koppekiuu B yros kopperimu, % 69,8+2,2
Koppexiuy BeTMIuHbI pOTAIUH, © 9,1+£0,7
Koppeknuu sesmunnsl porauuu, % 30,2+2,2

Jl1 OLleHKH BJIMSHUS ONbITA XUpypra (KpUBOH
o6y4yeHHus) Ha pesysabraTbl MM 1o rojaM oueHUBAJIHMCh

BpEMEHHU OllepallMM B MHUHyTaX (MHH), KpOBONOTEPHU B
MUWUIMJINATPAX (MJI), yrojg KOPpPEKIHH OCHOBHOH Ayru

23
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(Cobb) B nmpouenTax (%), KOppeKIKs BEJUYUHBI POTALUU
anyKaJbHOIO M03BOHKA B %, KOJINYECTBO ONEPHUPOBAHHBIX
M03BOHKOB. B KaxZioll rpymnmne AaHHBIX PacCYUTHIBAINUCH
cpefHue apudMeTUUEeCKHe U UX CTaHJAPTHbIE IIHOKHU.
JloCcTOBEPHOCTb Pa3/IMuMH MeX Ay rpyninaMu NpoBOLUINCH

PesyibTaThbl
OCHOBHbIE  KJIMHUYECKHE AdaHHble IallMEHTOB
npeAcraBjieHbl B Ta6baune 1. IIpu aToM He 6bLIO

BbIABJIEHO JOCTOBEPHBIX OTJINUUHI AJId CpeJHEero Bo3pacTa

500

C MOMOIBI0 OJHODAKTOPHOr0 AMCIEPCHOHHOrO aHaIU3a
(ANOVA) c mocT-x0k TecToM ThbIOKH.

CTaTUCTUYECKU 3HAYMMBIMHU CYMTAIUChL 3HAYeHHUe
p<0,05.

HCIOBITYEMbIX
(p=0,0116).

(p=0,0565), cpokoB rocnuTajU3aALUU

450

350

300

250

200

Bpena & MHHYTaX

150

100

1

2016 2017

2018

PucyHok 1 - HameneHue apemeru onepayuu, ANOVA p<0,0001. (Ilocm-xox mecm: 2016-2018 200b1 - p=0,0126; 2016-2019 200b1 -
p<0,0001; 2016-2020 20001 - p<0,0001; 2017-2018 200b1 - p=0,0282, 2017-2019 20061 p<0,0001, 2017-2020 200%! - p<0,0001,
2018-2019 20001 - p=0,0391)

CpefiHAA BeJIMYMHA YyIJa KOPPEKLUU OCHOBHOM
nyru (Cobb) B mpoueHTax [JOCTOBEPHO yBeJWYMBAIACH
(p=0,0051) HaymHasg co 2 roja Ao 3 Troja WIH [0
MpoBeJieHUs omnepanuu (Wi ¢ 32 manueHTa) HauyWHAs C

40

17, 9+2,6% B 2017 rogy #o 25,8+2,4% B 2018 (p=0,0406)
U He MeHsi1och B 2019 1 2020 roay 27,5+2,7% u 32+5,8%,
COOTBETCTBEHHO (pucyHKHU 1 u 2).

35
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PucyHok 2 - Kpueast usmeHeHus y3na koppekyuu yaaa ocHosHol dyau (Cobb) no 2zodam, ANOVA p=0,0051 (ITocm-xok mecm: 2017-
2018 200b1 - p=0,0406, 2017-2019 200b! - p=0,0164, 2017-2020 200b1 - p=0,0087)

HOCKOJ’Ibe BeJIMYHHbI KOppeKuuu ABJAeTCA
OCHOBHBIM pe3ysibTaToM onepanuu Ba*XHO  TaKXe
OTMETHUTb abCOJIIOTHble 3HaYeHHs yrjia KOppeKunuu 1o

rogam: 2016 - 46,7+4,7°,2017 - 42,4+2,3°, 2018 - 39,5+2,6°,
2019 - 35,9+2,7°,2020 - 32+3,6°.

Kposonotepa (ma)
8

IIE

300
250
150
100
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0
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PucyHok 3 - H3MeHeHUe 8esiu1UHbl Kpogonomepu 80 8pems onepayuu 8 mja no 2odam. ANOVA p=0,3
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CpeHsAsT BeJIMYMHA KPOBOMOTEPU CHHXKAJACh
HeloCcTOBepHO ¢ 278,6+58,6 M1 B 2016 roay no 172,1+24,2

06cyxaeHne

OCHOBHBIM [OKa3aTesjleM OBJIaZleHUs] TeXHUKOH
MM ckosiMo3a Ha KpUBOW 00y4eHHUsl XUpypra siBJseTCs
JIOCTY>KeHHe IIaTo o6ydyeHHs. JlocTOBepHble OTIMYMSA
6b1JIM [TOKa3aHbl AJ1 BpeMeHU ollepaliiyd KOPPeKIUH yria
WCKPUBJIEHUs] MO3BOHOYHUKA. B Apyrux ucciesoBaHUAX
KpUBbIM o6yuyeHuss MM JiedeHusl cKoJMO3a He
YKa3blBaJ0Ch TOYHBIX CPOKOB JOCTHXKEHHS] MOCTOSHHBIX
pe3y/sbTaTOB BpeMeHHU OlepaTHUBHOrO JeyeHus. [Ipy aToM
ec/IM  Hada/JbHOe BpeMsl NPHUMEPHO COOTBETCTBOBAJIO
JIDYTUM HCCJe/JOBAaHUSIM IIOKa3aBIIUM pe3yabTaT 431
MUHYT, KOHEUHOe BpeMsi ObLIO CYyLIeCTBEHHO, HUxe 360
MUHYT npoTuB 293,2+11,3 B HaueM MUCCaAeJOBAaHUY,
YTO TOBOPUT, O BO3MOXXHOM HeJO0CTaTOYHOM BpeMeHHU
NpOJO/KUTENBHOCTY  NpPOBeJleHUsl  OMy6GJMKOBaHHBIX
uccaefoBaHui [7]. BpeMs BbIXoJa Ha MJaTO B KPUBOH
obyueHUs J[AJIs1 BpeMEeHU OllepalluM COCTaBUJIO 5 JIeT, ¢
KOJINYECTBOM NpPOBEJIEHHbIX omepayuil paBHod 52. Yrto
6b1J10 B AiBa pa3a 6osiblile 1o cpaBHeHUIo ¢ OM BpeMs, npu
KOTOpOH BpeMsl JJOCTHXKEHHUS IJIATO cocTaB/sseT 23 Ao 25
onepauui [8].

[pu HCIOJIb30BAaHUHU oM ApyrumMu
ucciefoBaTeIsIMU 06beM KPOBOMOTEPU HapacTal, a He
CHM>KaJICSl KaK B HallleM MCCJIeJOBAaHUHU C UCI0JIb30BaHUEM
MM, 4TO cONoCcTaBMMO C JPYTUMHU HCCIe[0BaHUSAMY,
rJle KpOBONOTepsl CHWXajlaCb IPHU HCIOJb30BAaHUU
MM B TeueHue o6ydyeHus xupypra [7]. JocTuxeHue

BbIBO A bI

Bosibiiee BpeMs JOCTHIKEHMS IIJIATO HA KPUBOU
o6ydyeHus npu MM mno cpaBHeHur ¢ OM MoXeT ObIThb
CBSI3aHO C TeM, 4YTO MpOBeJeHHe MaJIOMHBAa3WBHOH
omepauued sBJASETCS TeXHUYEeCKH GoJsiee CI0KHOHU
MpoIelypoy U TPeOYIOT 60JIblilee BpEMEHH /1J1s1 OBJIaIeHUs
TEXHUKOU.

KoH@ KT uHTepecoB. KOHGIMKThI UHTEPECOB He
3asiBJIEHBI.

JlutepaTtypa

ma B 2019 roxgy 6e3 JOCTOBEpHBIX H3MEHEHHH B
cnepytomuye roasl (196,7+31,3) (pucyHoxk 3).

MOCTOSTHHOTO YPOBHS KPOBONOTEPH B APYTUX NYOJINKALUAX
¢ ucnosb3oBaHueM OM, Takxe 6e3 CTaTUCTUYECKOH
pasHUIbl JOCTUTAJICSA IPUMePHO nocje 29 nanueHTa, YTOo
6blJIO0 TaKXKe CYylLleCTBEHHO ObICTpee, YeM 10 CPAaBHEHUIO C
HallleM 1ccle[loBaHUeM, IJie IJ1aTO JOCTUTal0Ch IPUMEPHO
nocse 52 nagueHTax [9]. Pa3nu4yHbil 06beM KPOBONOTEPH
NpyU  HCNOJb30BaHMUM MM  pasjM4YHBIMM  aBTOpaMH
MOXeT ObITb O0ODbSCHEH WCNO/JIb30BaHHEM pa3/JMYHBIX
MoaubUuKanui MeTOAUKU MM. HepoctoBepHsble
pe3y/bTaTbl CHMXKEHUsSI KPOBOIOTEPHU TaK»Ke MOTYT ObIThb
CBsI3aHBbI C IPeAIeCTBYOIUM 60JIBLIIUM ONBITOM XHUPypra.

JocTmwxkenue miato AJis Koppekuuu yria Cobb
MIPOMCXO/IMJIO HAa BTOPOH rofi 06y4YeHHs WM ¢ 22 NaleHTa.
CTaJ1o HEOXKUJAHHOCTBIO IPU 0630pe UMeloLelcst HAyYHOH
JINTEPATYPbI ObLJIO TO, YTO NPEJbIAYLINE UCCIe0BAHNE HE
paccyMThIBAIA KPUBYIO 00yYeHHsI KOPPEKIUIO CKOJIMO03a
Npu ucnosb3oBaHuu MM [10-12].

Penpe3eHTaTUBHOCTb PE3YJNbTATOB HCCJIELOBAHUS
obecreyuBagach 3a CYET OAMHAKOBBIX HaYaJbHBIX
apaMeTpoB INalUeHTOB. MexJy rpynmnamMu He G6blIO
BBISIBJIEHO Pa3/IMYMi B NpPeONepalMOHHBIX MOKa3aTessax
yrJla OCHOBHOH M KOMIEHCATOpHOH JAyrH, kudosa U
JIOPZ1033, YIVIa POTALMH allMKaJIbHOTrO I03BOHKA, BO3pacTa
Y BpeMeHH IOCIIUTATN3aLKH, TIOCKOJIbKY TaKhe OTJIMYUS B
rpynnax nanveHTOB MOTYT B KOHEYHOM MTOTe MEHSTb [0
44% pesyabTaThl UcCaef0BaHuA [13].

duHaHCHUpOBaHMe. 3a CUeT COGCTBEHHBIX CPEJICTB.

Bxisiag, aBtopoB. Konuentyanusanusa - C.A.P;
metoposiorusi - H.H.C.; mpoBepka - B.C.B.; dopmanbHbIH
aHa/u3 - K.ILH,; HanucaHue (opuruHasbHast
yepHoBas mnoarotroska) - E.B.O.; Hanucanue (0630p u
penaktupoBaHue) - E. B.1O.
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Tyninaeme

CK0.1u030bIH Jcuinizi mypakmul 601bIn cakmansin keaedi. OMbIpMKAHbIH Kucao 6ypuiwibl 45°-maH acamuiH ckoau030bl mysemyodiy
JHcanrei3 adici xupypausiavik emdey 6016in mabwlaadsl. EH 3amanayu adic - 6ya a3 uneasusmi adic.

3epmmeydiy makcamul: Ckoauo3dvbl mysemyodiy mMuHumandsl uHeazuemi adici (MM) caavicmvipmaasl mypoe HaHa Hcorapsl
mexH0.102Us/1blK 90ic 60.1b1N Mabbl1adbl, OHbL MeHzepy yWiH 6ipas yakbim Kascem. by 3epmmey a3 uHeasusmi xupypausiHbl opblHOay KesiHde
OKY KUCbLIFbIH madayra 6arblmmanraH.

ddicmepi. Hduonamusinelk ckouosbeH aybipamuii 58 Haykacmuiy MM depekmepin maaday dxcaHe KUCbIKMbIK KUCLIFbIHbIH opmaula
deneelii 51,7 # 1,5 o; 5 scbln 60ilbl 0Ky KUCHIFbIH KYpy, onepayust jxcacay yakblmbol, Heaisei KUCbIKMbl my3emy. Jcbla callblH ecenmendi, KaH
JHcoFanmy Kesemi 5 scvlara ecenmendi, 6y naamora jcemy ywiH onepayusiaapobiy CaHblH eckepeoi.

Hamuoiceci. Anrawksl 4 scbi1da onepayusi yakeimel alimapasikmatl Kbickapdsl Hemece 52 Haykacka deliiH 413,6+25,8 muH-deH
293,2#11,3 muH, p<0,0001. Tyzemy 6ypbluibt %-6eH 3 scolara deliiH Hemece 38 Haykacma 17,9+42,6%-0aH 25,8+2,4%-Fa deliiH ecmi, 00aH KeliiH
2 Jevla iwinde 32+5,8%-ra deliiH cmamucmukaasik MaHbl3del emec ecy p =0,0051. Kar scoraamy kesemi 5 dcola iwinde 278,6+58,6 ma-dex
172,1424,2 ma-2e deliiH wamaibl memeHoeol.

KopbimbiHobl.  ¥3ax mep3imOi Xupypeusnvlk mascipube onepayus yakbimblHbIH KbICKADYbIMEH XCAHe CKO/U030bl my3emy
HamuoicenepiHiH HcaKcapyvimeH 6atinanbicmel 60106l

Tyiiin ce3dep: MuHuMa.0bl uHBA3UBMI XUPYP2USl, CKOAUO3, OKY KUCIFb.
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Abstract

The incidence of scoliosis remains stable. The only method of correcting scoliosis with an angle of curvature of the spine of more than
45°is surgical treatment. The most modern technique is the minimally invasive technique (MM).

The purpose of the study: MM correction of scoliosis is a relatively new high-tech technique, which should take some time to master. This
study aimed to analyze the learning curve when performing minimally invasive surgery.

Methods. The analysis of MM data of 58 patients with idiopathic scoliosis and an average level of the curve of curvature of 51.7 + 1.5
o was carried out; for 5 years, to build a learning curve, the time of the operation, correction of the main curve were estimated every year, the
volume of blood loss was estimated for 5 years, with This took into account the number of operations to reach a plateau.

Results. The operation time significantly decreased in the first 4 years or up to 52 patients from 413.6+25.8 min to 293.2+11.3 min,
p<0.0001. The angle of correction in % increased up to 3 years, or 38 patients, from 17.942.6% to 25.842.4%, followed by a statistically
insignificant increase over 2 years to 32+5.8% p =0.0051. The volume of blood loss decreased insignificantly over 5 years from 278.6+58.6 ml
to172.1+24.2 ml.

Conclusions. Long-term surgical experience has been associated with reduced operative time, and improved scoliosis correction
outcomes.

Keywords. Minimally invasive surgery, scoliosis, learning curve.
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A Case report

Replacement of a Femoral Defect Affected by Post-Traumatic Osteomyelitis with
a Non-Vascularized Fibular Autograft: a Case Report
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Abstract

Replacement of extensive defects of tubular bones against the background of osteomyelitis remains an urgent problem today. The
existing methods of replacing such defects by the method of bilocal osteosynthesis with the llizarov apparatus or the use of a free fibular
autograft are not always applicable.

We present a clinical case of the use of a combined Masquelet’s induced membrane technique with bone autoplasty by fibular graft and
the use of the Ilizarov frame. A 33-year-old patient was injured in December 2015 as a result of a traffic accident. Subsequently, the development
of osteomyelitis has been noted. As a result of surgery and the course of osteomyelitis, there was formed an extensive femoral defect of up to 9.5
cm. Next, the first stage of a two-stage surgical treatment was performed - Sequestrnecrectomy, remounting of the Ilizarov frame, installation
of a temporary cement spacer with an antibiotic into the formed bone defect of the right femur using the Masquelet technique. After 4 months,
the second stage of surgical treatment was performed - Free autograft of a fragment of the fibula in order to replace a bone defect of the right
femur.

In order to stimulate and improve the reparative and integrative processes of the bone autograft, PRP therapy was performed 10
months after the last surgery. 21 months after the second stage of surgical treatment, the consolidation of a free fragment of the fibula was
established with the help of an X-ray, and the Ilizarov frame was dismantled. 48 months after the second stage of the surgery, the functional
condition is satisfactory, the patient moves with a full support load on the right lower limb. In the presented clinical case, the combination of
Masquelet technique, free fibular autograft and osteosynthesis by llizarov frame allowed to achieve satisfactory functional results.

Key words: llizarov frame, bone defect, reconstruction, free bone autograft, Masquelet, induced membrane.
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Introduction

In the event of post-traumatic osteomyelitis of long
tubular bones, one of the stages of surgical treatment is
the rehabilitation and resection of the infected bone area,
as well as the removal of sequestered bone fragments.
The estimated volume of sequestrectomy is determined
by the Cierny-Mader anatomical classification [1]. After
sequestrnecrectomy, cases of bone defects are not
uncommon. Bone defects of more than 6 cm are most often
replaced using the Ilizarov frame by bilocal distraction
osteosynthesis, or by bone transplantation [2-4]. Currently,
one of the most effective methods of treating patients with
post-traumatic bone defects is the combined method of
distraction osteosynthesis according to Ilizarov using the
Masquelet technique [1,5-7]. The first stage of treatment
is radical resection, sequestrectomy of the affected area.
Further, the second stage of treatment is the implantation

Description of the clinical case

The patient, a female, 33 years old, was injured in
December 2015 as a result of a traffic accident. Patient
was hospitalized in an emergency with a diagnosis of
"Open multi-splintered fracture of the right femur with
displacement of bone fragments." Primary surgical
treatment of the wound of the right thigh was performed
in the in-patient unit of the interregional traumatology

of a cement spacer similar to the diameter of adjacent bones
in accordance with the size of the bone defect to form an
induced membrane technique (IMT) using the Masqulete
technique. Thus, based on literature, it is known that IMT has
proven itself as a way of restoring bone tissue, preventing
bone graft resorption and plays an important role in
revascularization and consolidation of bone structure [6].

In this clinical case, we present our first two-
stage autograft of the fibula in femoral defect with the use
of distraction osteosynthesis by Ilizarov and Masqulet
technique. This method is preferable for the replacement
of defects of tubular bones over 6.0 cm. in the long course
of post-traumatic osteomyelitis affected by chronic
osteomyelitis [8,9].

department of a district hospital where skeletal traction was
applied, followed by the imposition of an external fixation
device of the right thigh. In the post-surgery period, there
were noted infiltration, edema of soft tissues, fluctuation
and diastasis of fragments of the right femur in the area of
surgery (Picture 1).

Picture 1 - X-ray picture of the right femur in a direct projection. Diastasis of fragments of the right femur can be visualized

Due to the complications that have arisen, the patient
was urgently transferred to a regional hospital, where
they performed an autopsy of a suppurated hematoma,
sequestration necrectomy, resection of the osteomyelitic

focus of the middle third of the thigh and osteosynthesis
of the Ilizarov frame of the right thigh (Picture 2). Further,
after discharge, the patient noted periodic functioning of the
fistula wound in the middle third of the right thigh.

Picture 2 - X-ray picture of the right femur in a straight (a) and lateral (b) projection after sequestrnecrectomy, resection of the
osteomyelitic focus of the middle third of the thigh and osteosynthesis by the Ilizarov frame of the right thigh
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In August 2016, the first stage of surgical treatment
“Remounting of the Ilizarov frame of the right femur,
sequestrnecrectomy, filling of the bone defect of the femur
with bone cement with an antibiotic according to the

Masquelet technique” was performed within the Injuries
and Combustiology Consequences Department of the
NSCTO named after Academician N.D. Batpenov” (Picture
3).

Picture 3 - X-ray picture of the right femur in a straight (a) and lateral (b) projection after remounting of the Ilizarov frame of the
right femur, sequestrnecrectomy, filling of the bone defect of the femur with bone cement with an antibiotic using the Masquelet technique,
ossification of the periosteum on the medial surface

In January 2017, after a preliminary X-ray
radiography of the right thigh with a measuring ruler in

“’

‘
bk

Picture 4 - X-ray picture of the right femur in a straight (a) and lateral (b) projection after free autograft of a fibular fragment in
order to replace a bone defect of the right femur. Intramedullary osteosynthesis of an autograft with a spoke. Dismantling of the Ilizarov
frame of the right thigh

The primary tactics of the surgery involved laying
the graft, intramedullary osteosynthesis with a spoke and
the imposition of arterial and venous anastomoses on the
feeding leg of the bone graft, but due to the severity of the

‘(a).

two projections, the second stage of surgical treatment was
carried out to assess the size of the defect.

primary injury and early surgery, the patient developed
extensive scarring of soft tissues, there were no vessels of
the required diameter and collaterals, and the attempt to
impose an anastomosis was not possible.

SR
Moy

Picture 5 - X-ray picture of the right femur in direct projection after sequestrationrectomy, dismantling of the Ilizarov frame of the

right thigh
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Surgery was performed in the following volume:
“Removal of a cement spacer, free non-vascularized
autograft of a fibular fragment in order to replace a bone
defect of the right femur. Intramedullary osteosynthesis of
an autograft with a spoke. Pre-installation of the Ilizarov
frame of the right thigh” (Picture 4).

No complications were observed in the early post-
surgery period. Post-surgery wounds healed by primary
tension 14 days after surgery.

In November 2017, in order to stimulate and
improve the reparative and integrative processes of the

B

bone autograft of the right femur, PRP therapy was applied
on an outpatient basis to the site of the implanted graft.

In November 2018, the Ilizarov frame of the right
thigh was dismantled (Picture 5).

48 months after the surgery, the functional condition
of the operated limb is satisfactory (Picture 6). The patient
moves without external means of support with a full axial
load on the limb.

The authors obtained a written informed consent
of the patient for the dissemination of medical information.

Picture 6 - A control X-ray picture of the right thigh in 2 projections 48 months after the dismantling of the Ilizarov frame.
Hypertrophy of the graft is visualized, ossification of the remainder of the medial part of the periosteum in the area of the femoral defect. In
the lateral projection, the recurve deformation of the right femur is visualized. The axis of the lower limb is preserved

Discussion

Replacement of extensive defects of tubular bones
remains an urgent problem at the present time. Existing
methods of replacing extensive defects of tubular bones
have a number of limitations that do not allow using them
as a monomethod in the presence of osteomyelitis [2].

Thus, the use of bone allografthas such advantages as
the absence of a donor site wound and virtually “unlimited”
graft volume. At the same time, the main disadvantages of
this method are the limited use of allografts affected by
osteomyelitis, preservation of the risk of transmission of
vector-borne diseases, variable osteoinductive properties,
the high cost of allografts, which did not allow applying
them in our case. [2,16,17].

The existing induced membrane technique or
Masquelet is the method of choice against the background
of osteomyelitis as in our clinical case. The possibility
of filling in extensive defects, the use of both external
and internal fixation of the bone and the low cost allows
active use of the presented method. The disadvantages of
the Masquelet technique are the need to use a two-stage
defect replacement technique and a long reconstructive
period when using an external fixation device (9 months on
average) [2,16].

After the introduction of the technique of fibular
graft transplantation on the vascular pedicle, the advantages
of this method became obvious. The reconstruction time
of a large defect has significantly decreased compared
to the use of Ilizarov technique or Masquelet technique,
and the possibility of graft hypertrophy, which will allow
maintaining a higher load on the limb. The disadvantages
of the presented technique are the presence of a donor

site wound, the need to possess microsurgical skills and
the availability of microsurgical instruments [2]. Free
transplantation of a vascularized fibular graft in one stage
in the presence of osteomyelitis was described by Sun Y.
and co-authors. In this study, a vascularized fibular graft
was transplanted immediately after the rehabilitation of the
infection focus. Graft consolidation occurred in an average
of 4.5 months, full axial load became possible in an average
of 9 months. No cases of osteomyelitis recurrence were
observed during 26 months of follow-up [10].

The use of a non-vascularized fibular graft was
described in a study by Tang Y.-W. and Lin K.-C. as the
second stage of surgical treatment. In 25 out of 27 cases,
graft consolidation was achieved. On average, after 7.8
months (6-11 months), patients returned to their daily
activity. Graft hypertrophy was described in 15 cases two
years after surgery [11]. Also in the study, Siyi Liu and co-
authors evaluated the functional results in patients with
non-vascularized and vascularized grafts according to the
MSTS scale (Musculoskeletal Tumor Society) there was
no significant difference between non-vascularized and
vascularized grafts [16].

The methods of bilocal and polylocal osteosynthesis
make it possible to eliminate extensive bone defects and
can be used when other methods of reconstruction are
ineffective [12,13]. A systematic review of C. Papakostidis
and co-authors showed the effectiveness of the Ilizarov
method of distraction osteogenesis, in addition, the use
of the Ilizarov frame reduced the risk of infection against
osteomyelitis. The authors also describe the frequency of
repeated fractures - 5%, neurovascular complications -
2.2% and amputations - 2.9% in this study [5].
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Due to the course of chronic osteomyelitis in the
case described by us, it was not possible to use a bone
allograft, a non-vascularized or vascularized fibular graft
to replace the defect in one stage. Since the femur was
already fixed by the Ilizarov frame, it was decided not to
change the fixation method due to unsatisfactory results
when using intramedullary rods on the background of
osteomyelitis [14,15]. It was decided to use the Masquelet

Conclusion

The combination of Masquelet technique and free
bone grafting with fibular graft with Ilizarov fixation has
shown its effectiveness against the background of chronic
osteomyelitis. In this clinical case, we represent a patient
with a femoral defect up to 9.5 cm. affected by chronic
osteomyelitis. The graft was fully integrated into the femur,
hypertrophy of the graft occurred, ossification of the

technique as the first stage for the formation of an
induced membrane and for the purpose of local therapy of
osteomyelitis. Taking into account the persistent remission
of osteomyelitis after the first stage of surgery, the patient
underwent replacement of the defect with a fibular graft on
the vascular pedicle. Despite the impossibility of applying
vascular anastomosis in this clinical case, the necessary
clinical results were achieved.
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Tyninaeme

Ocmeomueaum ¢poHvbiHda mymik mapi3di cyliekmepdiy KeH akayaapuiH ayblcmolpy Oy2iHei KyHHIH 63ekmiMmaceseci 601bin Kaaa 6epeoi.
Mynoail akaynapdel Hauzapos annapamuiMeH 6U/0KA/AbObI 0CMeocuHmes apkKblabl Hemece 60c¢ Gubyasipbl a8mompaHCcnAAHMAyusiHbl
K0/10aHY apKblabl AyblcMblpyOblH K0AJAHbICMAFLL adicmepi apkawaH Ko10aHblaa 6epmelioi.

Mackesne UHOYKYUSAAQHFAH KAOGbIKWACLIHLIY NepoHeanbdbl mpaHcnaaHmamneH cyliek aymon/aacmukacbiMeH 6ipikmipinzeH
adicmemecin K010aHyOdbly KAUHUKAALIK JcarFdativl jdcaHe Hauzapos annapamolt koadaHy kepceminzeH. 2015 sicbladbll jcesmoKcaH atiblHOa
JH0-KeaiK oKuracel caadapuiHan 33 sdcacmarel Haykac 3apdan wekmi. Keliinnen ocmeomueaummiy damyvel 6atikanadsl. Onepayust dtcaHe
ocmeomueaum arblMbl Homudicecinde sjcamoac cyleziniy 9,5 cm-ee deliin keH akaywvl my3sindi.KellinneH eki ke3eHdi xupypausiivlk emoeyoin
6ipiHwi ke3eHi - cekgecmpakmomus, Uauzapos annapambviH Kaiima opHamy, MOHmMaxcoay xcypeisindi. oy dcak cam cylieziniy mysinzeH
cytiek kemicmieine Maskelet adici 6otiviHwa anmubuomuki 6ap yakbimwa yemenm mecemi. 4 alidan ketlin Xupypausavlk emoeyoit ekiHwi
Ke3eHi opblHOa10b! - OH Jcak caH cylie2iHiH cyliek akayblH ayblcmblpy YwiH gubyaa gppazmenminiy epkin asmomparcnaanmayusicot. Cytiek
aymompaHcnAaHmamulHblY penapamusmi JdcaHe uHmezpamusmi npoyecmepiH bIHMAAAHObIPY JHCIHE HaKcapmy MakcamvlHOa COHFbL
onepayusdaH ketiin 10 atidaH ketiiH PRP mepanusicel scacandbi.

Xupypeusinelk emdeydiy ekiHwi keseHineH kellin 21 atidaH KelliH peHmeeH cay/eciHiy KemezimeH dubysraHbiy 60c gpazmeHmiHiy
KOHCoudayusicbl aHblkmaaodsl, Hauzapos annapamst 6eawekmendi. OnepayusiHbly ekiHwi keseHiHeH 48 alldaH kelliH (yHKYUOHANObIK
Jcardatibl KAHAFAMMAHAp/blK, OH XHCAK MemeHal asiK-KO/AbIHOa MOJIblK MIpeK JHcykmemeMeH KO3raaaobl. ¥YCbIHbLAFAH KAUHUKAAbIK
scardatida Mackesem mexHUKacwlH, 60c nepoHeanb0i aemompaHcnAaHmMayusiHul %caHe Hausapos annapameimer ocmeocunme3sdi 6ipikmipy
KaHarammaxapaslk GyHKYUOHA10bl Homudicesepae Ko jcemkizyze MyMKiHOIK 6epoi.

Tyiiin cesdep: Hauzapos annapamsl, cyliek akaybl, peKOHCMpYKyusi, 60c cylileK aymompaHcnAaHmamel, MAacka, UHOYKYUSIIbIK
MeMOpaHa.
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Pe3ome

3ameweHue obwupHulx dehekmoe mpybuamvix Kocmell Ha ¢poHe ocmeomuesuma ocmaemcsi aKmyaabHol npobaemoll Ha
ce2o0HsAWHUL deHb., Cywecmsyrowue cnocobvl 3amewjeHus makux deekmos memodoM 6UNOKANbHO20 OCMeocuHmes3d annapamom
Hauzaposa uau npumeHeHuem c80600H020 Ma106epy08020 AymompaHcnaaHmama He 8ce20a NPUMeHUMbl.

Ilpedcmassien kauHuveckull cay4aii npuMeHeHUss KOMOUHUPOBAHHOU MemoduKu UHOYYUupo8aHHol membpaHsl Mackese ¢ KocmHol
aymonsiacmukol Man06epyoebiM MpPAHCNAAHMAMoOM U NpuMeHeHueM annapama Hausaposa. BoavHol 33-x sem noayvua mpasmy 8
dekabpe 2015 200a 8 pesysvmame d0pOHCHO-MPAHCNOPMHO20 npoucwecmaus. B nocaedyroujem ommevaemest pazgumue ocmeomueauma. B
pe3ysbmame onepayuu u meyeHus: ocmeomueauma o6pazosascs obwupHuili depekm 6edpenHoli kocmu do 9,5 cm. [lasnee 8binosHeH nepsbiil
aman 08yXamanHozo Xupypau4eckozo Je4eHusl — ceKeeCmpHeKpIKMoMus, nepeMoHmasc annapama HMausapoea, ycmaHoska epemeHHOU
YyeMeHMHOU NpoKAadku ¢ aHMuGUOMUKoOM 8 chopMuposaHHblli KocmHblii deghekm npagoli 6edpeHHOl kocmu no memoduke Mackesema.
Yepes 4 Mec 8bIN0HEH 8MOPOLl Iman onepamuseHozo Jeveruss — C80600HbIl aymompaHcnaaHmam ¢pazmeHma man06epyosoll Kocmu ¢
Ye1bio 3amMeujeHus KoCmHoz20 deghekma npagoll 6edpeHHOU Kocmu.

C yeavblo cCMuMyAsiyuu U yayvuweHust penapamuseHuix U UHMezpamusHblX Npoyecco8 KOCMHo20 aymompaHcnaanmama yvepes 10
Mec nocae nocaedueti onepayuu npogodusack PRP-mepanus. Yepes 21 mecsiy nocse 8mopo2o 3mana xupypauieckozo JieveHust ¢ NOMOUbo
peHmeeHozpaduu ycmaHos1eHa KOHCOAUdayusi ce0600H020 hpazmeHma ma.n06epyosoli kocmu, demMoHmuposax annapam Mauzaposa. Yepes
48 Mec nocse 8mopo2o amana onepayuu GyHKYUOHAIbHOE cOCMOosiHUe y0081emaopumenbHoe, nepedsuzaemcs ¢ noaAHol 0nopHoU Hazpy3Kol
Ha Npagyro HUXCHII KOHeYHOCMb. B npedcmagaeHHOM KAUHUYeCKOM caydae coyemaHue mexHuku Mackesnem, c0600H020 Ma106epy08020
aymompaHcnagHmama u ocmeocuHme3a annapamom Hauzapoea no3goauso 0o6umuscsi y006/1emeopumenvHulX HYHKYUOHAALHBIX
pe3yabmamos.

Kawuesvie crosa: annapam Hausaposa, kocmuulli deghekm, peKoHCmpyKYusi, c0600HbLI KOCMHbIT aymompaHcnaaHmam, Mmackasem,
UHOYYUPOBAHHAS MEMOPAHQ.

33




Traumatology and Orthopaedics of Kazakhstan, Volume 67. Number 2 (2023)

https://doi.org/10.52889/1684-9280-2023-2-67-34-38
UDC 617.3; 616-089.23; 616-001; 615.477.2; 616-089.28/.29
IRSTI 76.29.41

A Case report

Congenital Kyphosis with Rapid Progression In Adolescence: A Case Report

Alim Can Baymurat

Traumatologist-orthopedist, Department of Orthopedics and Traumatology, Gazi University Faculty of Medicine, Ankara, Turkey.
E-mail: alimcanbaymurat@yahoo.com

ABSTRACT

Congenital kyphosis deformity represents a relatively infrequent spinal disorder in comparison to other types of spinal deformities.
However, when left untreated and neglected, it can result in significant morbidity and associated complications. The objective: To present a
patient with congenital kyphosis who presented with severe hunchback and weakness in the lower extremities and to review the literature.

Case presentation. A 15-year-old patient, accompanied by their parents, presented to our outpatient clinic with a chief complaint of
a recent increase in severe kyphotic deformity of the back. Additionally, the patient reported experiencing lower limb weakness and difficulty
walking long distances. Following a thorough examination and radiographic evaluation, no intraspinal pathology or comorbidities were
identified. Consequently, surgical intervention was planned, and a Schwab 4 osteotomy procedure was performed. Substantial clinical and
radiological improvements were observed in the postoperative period.

The preoperative angular measurements of the spinal curvature were as follows: thoracic kyphosis (TK) measured at 1362 local
kyphosis at 1452 lumbar lordosis (LL) at 109% sacral slope (SS) at 18.5% and pelvic tilt (PT) at 39.3% Notably, a significant postoperative

correction was observed, resulting in improved alignment: TK 642 LL 662 SS 342 and PT 24° No intraoperative or postoperative complications
were observed.

Congenital kyphosis conditions have the potential to exhibit a rapid progression of deformity during adolescence. Therefore, timely
surgical correction becomes crucial before the deformity attains advanced dimensions. Early-age surgical interventions for correcting the
deformity hold significant importance in improving the overall quality of life for affected individuals.

Keywords: Congenital kyphosis, posterior instrumentation, spinal osteotomy.
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Introduction

Congenital kyphosis is a relatively uncommon
congenital spinal deformity that can result in neurological
and cardiopulmonary complications when left untreated
(1). The condition arises from defects in spinal formation,
segmentation, or a combination of both, similar to other
congenital spinal disorders. As individuals with congenital
kyphosis age, the severity of the kyphotic deformity in
the sagittal plane of the spine increases, leading to a 25%
incidence of neurological impairment (2, 3). Conservative
approaches prove inadequate in addressing the needs of
patients with congenital kyphosis, necessitating surgical
intervention as the primary treatment modality. The
selection of surgical treatment for congenital kyphosis relies
on several factors, including the patient's age, the extent of
the deformity, the flexibility of the spine, and the presence
of any accompanying pathologies. For mild deformities,
a conservative approach involving regular monitoring

Case presentation

A 15-year-old male patient with a congenital
kyphotic deformity of the spine had initially deferred
treatment due to the absence of severe symptoms. However,
the patient's condition worsened over the past two years,
prompting admission to our hospital. Clinical evaluation
revealed a pronounced increase in the back hump and
an inward fold in the abdomen. Neurological findings
included heightened deep tendon reflexes in both lower
extremities and a reduction in walking distance. To assess
the extent and underlying pathology of the deformity, the

or temporary bracing is typically advised. Conversely,
patients with congenital kyphosis exceeding 50° are usually
recommended to undergo surgical correction. The specific
surgical techniques employed depend on the severity of the
deformity and may include epphyseodesis, osteotomies, and
vertebral column resection procedures. In a study conducted
by Yao et al. (4), congenital kyphosis was classified into five
types based on the nature and magnitude of the deformity.
This classification system facilitated the identification of
appropriate osteotomy procedures corresponding to each
specific type of deformity.

In this study, we present a case in which surgical
intervention was conducted to address a severe congenital
kyphosis deformity. Additionally, review the current
literature on this topic.

patient underwent standing anteroposterior and lateral
whole spine plain radiography, whole spine computed
tomography (CT), and whole spine magnetic resonance
imaging (MRI). No intraspinal pathology was observed, and
the severe kyphosis was attributed to a T11 hemivertebra.
Radiographic measurements demonstrated a local kyphosis
angle of 134°, sagittal vertical opposite positive sagittal
balance, sacral slope 0f 120°, and lumbar lordosis measuring
86° (Figure 1 and 2).

Figure 1 - Preoperative radiologic evaluations. Anterior posterior (a), lateral (b) plain radiographs and CT scan image of the whole
spine, sagittal section (c)

He had recurrent bleeding due to esophageal varices
as an additional disease. He had no other comorbidity.

Surgical procedure. The patient presented a
substantial elevation in the local kyphosis angle associated
with the deformity; however, the segments of the spine

proximal and distal to the deformity exhibited flexibility.
Consequently, a surgical plan was devised, involving a
Schwab type 4 osteotomy and posterior instrumentation
fusion extending from the T5 to L3 levels.

Figure 2 - Postoperative plain radiographs. Anterior posterior (a) and lateral (b) radiographs
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The posterior approach was performed with
a meticulous technique to minimize bleeding, and the
paraspinal muscles were stripped subperiosteally and the

posterior elements of the predetermined fusion levels were
exposed.

Figure 3 - Preoperative clinical photographs of the patient from different aspects

Bilateral placement of pedicle screws by free-hand
technique was carried out at the T5-L3 levels (excluding
T11 and T12) from a posterior approach. Subsequently, a
total laminectomy was performed at the posterior aspect
of the T10, T11, and T12 vertebrae. A Schwab type 4
osteotomy (closed wedge osteotomy) was executed at the
T11-T12 level.

To prevent spinal translation, a transitional rod
was strategically positioned on the contralateral side
of the surgical site during the procedure. Following the
completion of the osteotomy, gradual correction of the
kyphosis angle was achieved utilizing temporary rods.
During the correction process, contact was established with
the anterior aspect of the vertebral body, and compression
was applied from both rods in a posterior direction to rectify
the kyphotic deformity. Intraoperative anteroposterior and
lateral radiographs were obtained to assess the progress,

| |
-
i

and upon determining that satisfactory correction had
been attained, permanent rods were implanted. Additional
rods and transverse connectors were introduced at the
osteotomy site to enhance stability All these processes were
performed under continuous monitoring of sensorimotor
and motor evoked potentials. A total intraoperative blood
loss of approximately 640 ml was recorded during the
surgical procedure. In response, one unit of erythrocyte
suspension was administered in the operating room,
followed by an additional unit on the subsequent day.
Notably, no intraoperative complications were observed,
and the patient remained free of complications in the
postoperative period. Hemodynamic stability was achieved
on the day following the surgery, enabling the patient to
commence mobility with the aid of a thoracolumbosacral
brace.

Figure 4 - Postoperative clinical photographs of the patient from different aspects

Postoperatively, favorable trunk and shoulder
balance were observed clinically, indicating satisfactory
alignment in the coronal plane. Radiologically, a significant
improvement in spinal balance was noted in the sagittal
plane (Figure 3 and 4).

Postoperative  anteroposterior and  lateral

orthorontgenograms were obtained with the patient in
a weight-bearing position to assess the overall spinal
alignment. The initial angular measurements of spinal
curvature prior to surgery were as follows: the thoracic
kyphosis measured at 1369, the local kyphosis at 1452, the
lumbar lordosis at 1099, the sacral slope at 18.52, and the
pelvic tilt at 39.32.
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Following the surgical intervention, a noteworthy
amelioration in alignment was observed, with postoperative
measurements revealing a reduction in thoracic kyphosis to

Discussion

This study focuses on reporting the preoperative
and postoperative clinical and radiological outcomes of a
male adolescent patient with a severe, neglected case of
congenital kyphosis.

Various osteotomy techniques, such as Ponte,
Smith-Petersen, pedicle subtraction osteotomy (PSO),
and vertebral column resection osteotomies, have been
developed to address spinal deformities. Osteotomy
procedures typically result in a correction rate of 50-70%
[6].

Schwab et al. introduced a classification system
comprising six stages to categorize spinal osteotomies [7].
The Schwab classification system correlates an increasing
stage with a greater degree of correction achievable through
osteotomy procedures. The specific osteotomy technique
employed varies depending on the extent of the deformity.
Moreover, based on the kyphotic deformity classification

Conclusions

The presented case did not experience any instances
of infection or neurologic damage. The patient will undergo
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Tyitingeme

Tya 6imken kugomuxaavik dedpopmayusi OMbIpMKAHbIH 6acka mypJepimeH caablcmblpraHda cupek kezdecemin aypy 60.1bin
mabbliadsl. [JecenmeH, emoenamezeH dicaHe eseyciz KaadblpblAFaH xearoalida aypyosblH aFblMblHbIH alimapasikmatl HawapaaysHa HaHe

OHbIMeH 6aliIaHbICMbl ACKbIHYAAPFA 9KEAYI MYMKIH.

BasHdamaHbly makcambl: ayblp 6YKIpAIK neH asKkmapobly aJci3diciHe warbiMOaHFaH mya 6imkeH Kugosel b6ap dHcacecnipim
HAayKacmolH KAUHUKAAGIK HcardatlibiH cunammay xcaHe adebuemmepze Woy xacay .

Kaunukanwik swcardatidel cunammay. bi3diy emxanara 15 scacmarsl Haykac ama-aHacbiHul —cylieMendeyiMeH COHFbl
Ke3deai OMbIPMKAHbIH ayblp Kug@o3dblk dedpopmayuscuiHbly KywleriHe dezeH Hezizei warblmMmeH keadi. CoHbIMeH Kamap, Haykac
memeHzi ask-K0A0blH aACI30i2iH  JHCoHe Y3aK KAWbIKMbIKKA HYpYOiH KUblHObIFbIH Xabapaadsl. KyaAblHiwWiAlk namoao2usiHbl
JiCaHe  KOCbIMWA — aypyaapobl HAH-)4AKMbl  KApacmwipbln, peHmeeHOIK 3epmmey HamudiceciHde OMblpmKaiwiaik namosozus
aHbIKMaamaodsl. OcblFaH 6aillIaHbLICMbL  XUPYP2USAbLIK  oma Jcocnapaansin, Schwab 4 ocmeomomusi npoyedypacul x#cacanobl.
OmadaH KeliHei KeseHOe esneyni KAUHUKA/IbIK JHcaHe paduoso2usablk scakcapmynap 6atikaadwl.
Oma an0viHdarsl 6YypblumblK KUCLIKMbIK e1wemdepi kesaecideli 6010b1: keyde kugosvl (TK) 1365, scepainikmi kugos 145° 6esa 1opdosut (LL)
109°, cakpanwvovl Kucaro (CC) 18,5° scane scambac Kucatowt (T11T) 39°. Oma keliin 6ykipaikmin alimapasikmail myseayi 6alikaavin, Hamuosiceci

srcakcapovl: TK 64° LL 665, SS 34° scane PT 24°. Omaiwinik szcaHe omadaH KeliiHei acKbIHyaap 6atikaamaodsl.
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Tya 6imkeH kugo3 scacecnipim KesziHde deopMayusiHbly dHcbla0aM O0amyblHa aKeayi MymKiH. [edopmayus atimapasikmaii
Meuepze yxcemkeHze deliin dep ke3iHde Xupypausi/blk my3emy xcacay wewywi pes amkapaodst. JegopmayusiHel mysemy ywiH epme yxcacma
XUpypausiiblK 0ma HaykacmapoblH H#aanbl 6MIp CandcbH HaKcapmy yuiH Maybl30bl.

TytiiH ce3dep: mya 6imkeH Kugo3, apmxbl acnanmalk Kypas, OMbIpMKa 0CmeomoMusicl.

Bpoxx/eHHbIii Kud03 ¢ GbICTPHIM NPOrpecCHPpOBaHKUEM B OAPOCTKOBOM BO3pacTe: KJIMHMYECKHU CIyJaii
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Tpasmamosoz-opmoned omadesneHust opmoneduu u mpasmamoiozuu, Meduyurckuii pakyrbmem Yuusepcumema I'asu, Ankapa, Typyusi.
E-mail: alimcanbaymurat@yahoo.com

Pe3wome

BposicdenHas KugposHas depopmayusi npedcmagasem cob6oli omHocumensHo pedkoe 3a60/1e8aHue NO36OHOYHUKA NO CPABHEHUIO C
dpyaumu sudamu degpopmayuti nozsoHouHuka. OOHAKO, ecau e20 He Jevums U U2ZHOPUPOBAMb, IMO MOjem npusecmu K 3Ha4UmesabHOMy
yxyoduwleHulo meyeHus 3a601e6aHUS U C8A3AHHBIM C HUM OC/I0HCHEHUSM.

Leav coobwjenus: npedcmasums nayueHma ¢ 8poiC0eHHbIM Ku@o3oM, Y Komopozo Haba10dandach 8blpajiceHHast 20pbamocms U
€1a60cmb 8 HUMCHUX KOHEYHOCMSIX U U3YHUMb OCMYNHYI0 Aumepamypy.

Tpesenmayus KauHu4eckozo cayyasi. Boavholl 15 1em @ conpososwderuu podumeseti 06pamucst 8 HQUy NOAUKAUHUKY C OCHOBHOU
Jcan060li Ha HedagHee Hapacmawue 8blpaxiceHHOU Kugomuueckoll degpopmayuu cnuHbvl. Kpome moeo, nayuenm coobwjus o caabocmu
HUXNCHUX KOHeYHocmell u 3ampyodHeHUsIX npu Xo0bbe Ha 6obwiue paccmosiHus. [locae muamenbHo20 06¢Ae008aAHUS U peHM2eHO0102UYeCK020
uccaedo8aHus UHMPACNUHAALHOU NAMOA02UU U CONyMcmeylowux 3a60.1e6aHull 8bis8.1eHo He 6bl10. B ces3u ¢ Imum 6bl10 3anAaHUpo8aHO
Xupypau1eckoe eMewamebcmeo U 8binoaHeHa npoyedypa ocmeomomuu Schwab 4.

B nocneonepayuoHHoM  nepuode  OmMe4YeHbl ~ 3HAYUMeE/AbHble  KJAUHUYeCKUe U  peHmeeHos02uyeckue  yayduleHusl.
IIpedonepayuoHHble yes08ble U3MEPEHUS] UCKPUB/AEHUS] NO38OHOYHUKA Oblau caedyouwjumu: epydHol kugos (TK) usmepsacs npu 136°,
JI0KabHLIU Kugoz npu 145° nosicHuuHblll s10pdos (LL) npu 109° kpecmyoswiii HakaoH (SS) npu 18,5° u Hakaon masa (PT) npu 39,32
IIpumeuamenbHo, YMo HA6AJAAACL 3HAYUMEAbHAS NOCAE0NEPAYUOHHAS KOPPEKYUSsl, Ymo npuseo K yayduleHur evipasHugarus: TK 64°,
LL 66° SS 34°u PT 24°. HHmpaonepayuoHHbIX U NOC1€0NePaAYUOHHBIX 0C/0HCHEHUL He Hab.1100a/10Cb.

BpooicdeHHble Kugo3bl Mo2ym nposieasime 6bicmpoe npoapeccupogarue depopmayuu 8 nodpocmkosom gozpacme. CeoedpeMeHHas
Xupypauveckasi Koppekyus cmaHogumcsl pewaroujeti 0o mozo, kak degpopmayusi docmuzHem 3HaQ4UMeNbHLIX pasmepos. Xupypaudeckue
eMewlamenbcmea 8 paHHeM 803pacme no Koppekyuu depopmayuu umerom eaxcHoe 3HadeHue 015 yaAyvueHus: obweao Ka1ecmeda HusHu
nocmpadasuux.

Katouesvie ciosa: 8poscdeHHblll Kugos, 3a0Hull UHCMpyMeHmapuii, 0cmeomoMusi N0360HOYHUKA.

38



Traumatology and Orthopaedics of Kazakhstan, Volume 67. Number 2 (2023)

https: j.org/10.52 1684-9280-2023-2-67-39-44
90K 616.7; 616-053.2
FTAXP 76.29.40; 76.29.47

LWony maKkana

KasakKTaHaarbl xKeTiJIMereH ocreoreHesi 6ap 6ajiajiapabl XUpPyprusiblK,
eMJey/Je OTaH/JbIK UHTPaMeAY//ISPJIbIK, TeJle CKONUAJIBIK, )KYHeHiH, KyTiJIeTiH yJeci

JlocanoB B.A. !, locanoBa A.K. ?, XaceHKbI3bI A2

1 Basnanaap xupypausicel kagedpacwibiy doyenmi, Acmana Meduyuna yHueepcumemi, AcmaHa, Kazakcmat.
E-mail: dosanovb@mail.ru
2 Basaaaap xupypausicul Kagedpacwibil oKy-ici meHzepywici, Acmana Meduyuhna yHueepcumemi, Acmana, Kazakcmat.
E-mail: dosanova_a@mail.ru
3 Acmana Meduyura yHusepcumemitiy PhD-dokmopanmui, Acmana, Kazakcman. E-mail: Khassenkyzy22@mail.ru

TylingemMme

JKeminmezen ocmeozene3 - cyliekmepOiH CbIHFbIWUMbIFbIHA, peyedusmi cblHy1ap MeH dedopmayusiapra akesemiH KOA/1a2eH
KYPpblIbIMbIHOAFbL, 6Hdeay HomudceciHde cyliekmepdiH dcaHadaH mysisyindeai sjcaHe ocmeobaacmmapdslH sHcikmeayindezi doHekep MIHIHIH
MyKbIM KyaaalimbsiH 6y3blisicmap moobil.

Maxanada 6aaanapdarel scemismezeH ocmeozeHes KesiHdezi y3blH mymikuwei cyliekmepdiy cblHbIKMapbl MeH 0eopMayusAapbiH
XupypausiiblK emoey yWiH #acaaamsiH UHMpPameoyaaspablK 0CMeomomusioa KoA0aHblAamusIiH Memandbl KypolaFblaaposly mypJepi MeH
epekwenikmepiHe caill FblIAbIMU depeKmepze MoKmaswin, eaiMizoe a3ipieHzeH omaHoblK UHMPAMeOYANAPAbIK MEeAeCKONUSAbIK HCYUeHiH
JceminmezeH ocmeozeHesi 6ap 6aaaaapra Xupypausiaslk eM Kkepcemydeai natidacel maakslaaHobl KazakcmaHoarsl caHbl j#arblHaH Kebero
ycmindezi «xpycmans 6ananapra» apHAAFaH 6y KYpblaFbiHbl K0OA0AHYObIH KymiiemiH muimMoi mycmapul capaaaHFaH.

Tyiiin cesdep: xceminmezeH ocmeozeHe3, 6aaaaap, UHMPAMEIYAASAPAbl OCMEOCUHMe3, ocmeomomusi, cylekiwinik e3ekmep,
cytiekiwinixk meseckonusiavlk dcylie.
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Kipicne
XKertinmeren ocreorenes (KO) cyiektepnin
CBIHFBILITBIFbIHA, penesAnBTI CbIHYJIap MeH

JebopManusaiapra 9KeJleTiH KoJlJlareH KypblJIbIMbIH/AFbI,
eHJley MeH »abbIcyaa, CyHeKTepAiH *aHalaH Ty3inyiHze
XoHe ocTeobsacTTapAplH, AuddepeHHPOBKACBIHAFbI
JloHeKep TiHiHIH TYKbIM KyaJaWTbIH OY3bUIBICTAP TOOBI.
[laiija  GosaTblH fAedopMauusiap y3bIH — TyTiKmesi
cylieKkTepzieri OpbIH ajaTbiH GipHelle >KepJeH CbIHYbIHA
»OHe KOl )Ka3bIKTbIK CbIHYJIap OPbIH a/yblHa 6aHJIaHBICTBI.
KimHukanblk, KepiHici esieyJi GYHKLMOHAIb/IbI
Oy3blLIBICTApMEH KYypeTiH ayblp ocTi AedopmManusanap
60J1bI1T cCaHaIabl. MbIcasbl, 6i1eKTiH aybIp AedopManuschbl
Npo- J9He CyNWHALUSHBIH, TOJIBIFBIMEH IIeKTesyiHe
9KeJice, afAKTaFbl aybIp AedopMalysiap Typa ajiMay HeMece
Kype ajmay, HeMece OYpbIHHaH 6ap »Xypy KabineTiHiH
xofasnyblHa okeseni. CyHexTepaiH JedopMaunuschsl
caJfapblHaH KaTTbl KHCaWFaH TyCTapblHJAA CyHeKTep
celHaAbl. JKeTilMereH ocTeoreHe3 KesiHJe CYHeKTiH
»KyYMcapybl MeH dJICi3/leHy cajjapblHaH Y3bIH TYTIKIIeJi
cylieKkTep/ie OpbIH aJaTbhiH JedopManusaiap o3 Ke3eriHze
HAyKaCTapAblH KYPYZeH KaJibll, KOJJApbIHbIH KbI3MeTiH
YKOFaJITybIHA 9KeJIefi.

CoHFBI KBLIJAPblI 9JICI3 CyHeKTep aypyJlapblH
JlopiMeH  K9He  XUPYPTrUSJIBIK  KOJMeH eMzey
CTpaTervaJiapblH  JKaKCcapTy  HOTHXKecCiHZe  eJeysi

XKeTicTikTep opbiH anyza. 2KO opraiua xaHe ayblp TypiMeH
ayblpaTblH HayKacTapra OudocoHaTTapMeH eMeyai
eHri3resii 6epi CbIHyJap KUeJriH TOMeHAETiN, CYHeKTiH,
TYPAKTBUIBIFBIH KOFapJsaTThl. OpToneaus cajacblHAAFbl
KeTIIAIpIITeH XUPYPrUAJBIK, dJiCTep, COHbIH IWIiHAE
MUHUMaJ/IbJIbl MHBA3MWBTI IIapajap MeH »XeTiaAipiareH
’K9He KypZeJsi UMIUIAHTTap y3bIH TYTiKLIesi cyHeKTepAi
TY3eTy MeH TYpaKTaHJbIPY/bl XKaKCcapThlll KaHa KoWMaH,
XUPYPrUsJIBIK apajacyjlapFa KepceTKilTepl e KeHeHUTTi.
OJICi3 CyHeKTep/li OpTONeJUsJbIK €eM/JIeyAiH 3aMaHayu
auictepi MO aypybl 6Gap HayKacTapfa, COHbIH inriHje
GastasapFra >K9He 0JIap/blH aTa- aHaJapblHA MAGLIT Gep/i.
Jedopmanusiapbl XUPYPTUSJIBIK, €eMJley -TY3eTYZiH
JOJIAITT MeH TOJIBIKTBIFbIH FaHa eMeC, COHbIMEH KaTap

GasaHbIH, 6Cy YpAiciHferi oTazaH KeHiHTi »aKbIH JKoHe
aJIbICc Ke3eHJie eKiHIIIKTI JedopManusiap MeH BIFbICY
KayimiH GosazblpMaysl  kepek [1].  /[lepopmauusiHbl
Gipke3eHJi Ty3eTyAi KoJJJaHy - HayKacTblH TaOGUFU
ecy Ke3eHiHZe Je, oJ Mep3iM asKTaJFaHHaH KeHiH Je
XUPYPrHUSJBIK KYKTeMeCiH a3aliTaTbIHbI aHbIK,

WUHTpaMeay/IsipJibl OCTEOCHHTE3 - OYriHJe Y3bIH
TYTiKIIeJi CyHeKTep/AiH CbIHYJapblH eMJeyze HeTisri afic
GoJibll  TabbLIAAbI. BekiTymni KypanajgapAblH, COHbIMeH
KaTap oJlapZibl KYpacThIpaThbIH OHIpy1i GupMaiasapblH,
TypJlepi e©Te Kel. Y¥3blH TYTiKWeJi CyHeKTepJiH
GipHellle OpBbIHHAH CbIHYJIAPbIHBIH XUPYPTUSJIBbIK €eMiH
OHTAWUJIAHABIPY- OCTeoTreHe3 OY3bLIYbIHbIH aJJIbIH aJy
MeH HayKacTap/lblH MYTeJeKTiKKe IIbIFy MalbI3bIH
TOMEH/IETY/iH, KaJFbI3 KOJIbI 60JIbIN TAaObLIa/bl. ByTiHTi
TaHza GekiTizeTiH e3ekTepMeH cyHeKiliIik ocTeocuHTe3
Y3bIH TYTiKIesai cydeKkTepAiH, Auaduszi ChIHBIKTAPbIH
eM/IeyIiH, TapaJiFaH d/lici 60JbIN caHamaibl. UHXKeHepJIiK-
OGUOJIOTUANBIK GaKTOpIapAbl eCKepe OTBIPBIN, eMAEYAiH,
KaHaraTTaHapJIbIKCbI3 HOTHXKeJepl KYH caHal JaMbIFaH
FBUJIBIM MeH TEeXHMKa ChIHBIKTap/bl OipiKTipyAiH apTypsi
eHiMiepi MeH azicTepiH TyFbI3bl. COHFBI 50- 60 KbLIIaFbI
KYPacCTbIPbUIFAH KYpPbUIBIMAAPAbl TajJlay TEXHUKAJbIK,
6imiMHIH  aBosrOIUsCBIH  KepceTeni. CoHbIH imiHze
WHTpaMeAyJIApJibl OCTEOCHHTEe3re apHa/iFaH eHiMzepai
»)KobasayfiaFbl eH TepCHeKTHBaJIbl OGaFbIT- CYHEKTIH,
CylieK KeMiri KaHaJIbIHAaFbl ©3eKTiH imkKi 6iTesyiMeH
ChIHBIKTapAbl OekiTy. Kasipri TaHJa TeJIeCKOMUSIIBIK,
cydek iwmiyik esekTep, acipece KO xupyprusijiblg, eMiHje
YJIKEH MaHbI3Fa Ue.

94e6u IIOJYJAbIH, MakcaTbl - bananapjarbl
KeTJIMereH ocTeoreHe3 KesiHgeri ysblH TyTikiesi
cyleKkTepAiH  CbIHBIKTapbl MeH JedopManusjapbiH

Ty3eTyre apHaJiFaH dJIEMJIK MeTas/Jibl KYpbLIFblIapAbl
JKoHe eJliMi3/ieri )KeTi/iMereH ocTeoreHesi 6ap 6asanapblH,
XUPYPrUsJ/bIK €eMiH »KeTiijipyre apHajJfaH OTaHJBIK

9Je6ueT Ko3/epiH i3aey cTpaTeruscblHa CUNaTTaM

Ocbl 9flebUeTKe IIOJNYAbl »KacayFa JAalbIHABIK
6apnbiceiH/a 6i3 PubMed, MEDLINE Complete 6a3anapbinja
Medical Subject Headings (MeSH) npuHUMIIH KoJAaHBbIH,
«osteogenesis imperfecta», «surgical treatment» Ty#iH
ce3/lepiH KoJsAaHy apKplibl 2023 KbliFa JeiiHri afebueT
Ke3JepiHe i3zey »xyprisingi. XKannel i3gey HaTHxKeciHAe
44 xosrkaszba Tipkesi, cypblnTayfaH coH 16 Kosnkasba

«DOSSANOV»  uMHTpaMeAy/UIApJBIK, ~ TeJIeCKONUSJIBIK,
)Ky#eciH cumaTTarm, capaJjay.
ipikTen anblHABL ~MakaJslaHblH, Herisri 6eJiiMiHjeri

3aMaHay4 eM TypJepiH capajiay TeK aTajfaH 6a3asap/arbl
MakKaJsiajiap HerisiHje TapkatbuiFaH. OpbIc TNl 91e6ueT
Ke3/lepi Jie KOFaphl aTajJfaH TYHiH ce3Jiepre KocbIMIIa
«aypylaHJbIK», «Tapaaybl» XoHe T.6. ce3Jep 6GOHbIHIIA
3JIEKTPOH/bI FBLIBIMU KiTanxaHa apKblibl 3€PTTE/].

¥3bIH TYTiKIIesl cyilieKTep/iH GipHelle KepJeH >K9He KOIl »Ka3bIKThbl CbIHYJIAaPbIHBIH,
XUPYPrUsIbIK eMiH OHTalJIaHAbIPYAaFbl AeHrelaep

FplIBIM MeH TeXHMKa KyH caHall JJaMblFaH Kasipri
TaF/a KeTiJIMereH oCTeoreHesi HayKacTapAblH TYTIKLIeJi
cyHeKTepiHiHKOIKa3bIKThIKCYHeK CbIHBIKTAapbIH GeKITY/iH,
apTypJii aicTepi MeH Tacingepi Kypacteipbliyza. KO 6ap
6ananapra GipHellle Xep/ieH OCTEOTOMHUS Kacay apKblJIbl
cyHekimisik e3ekTepAi opHaTy bl ajgFail peT 1952 Kblibl
H. Sofield u E. Millar 6asangaran 6osaTthiH [2,3]. Y. Imajima
GacTaraH aBTOpJIAap TOOBI CyHeKilinik 6eKiTKimTepAiy,
Y3bIH/IBIFBIHBIH )KaMbac CyHeriHiH y3bIH/IbIFbIHA KATBICTBI
albIpMalIbLILIFBIHBIH aPTYbI CbIHY KayniMeH 6aiJIaHbICThI
ekeHiH aTan eTTi. Osiap »KyprisreH 3eprTeyJinze Kupuinep
WHeJIepiHIH,  apTBIKIIbIBIKTApblHA,  COHBIH  iWIiHAe
OHBbIH OHaHl KoJDKeTiMJi, maifajaHy TYypFbICbIHAH OHaW,
casJbICTBIPMAJIbI TYP/le ap3aH XKoHe JuaMeTipiHiH a3 (1 MM
JleH) ekeHzirine TokrasnraH. Osap KO 17 6asnara, OHbIH

iminge I tunti 14 6ana med I1I TunTi 3 6ana 6ap, Kupuxep
WHeJIepiH KOJJaHbIN, 29 XUPYPrUAJbIK OTa »KacaJFaH.
AckpIHyJ1ap asicbIH/A KalWTa Kapay OTaslapblH 3 >KbLIJAaH
KeliH 37 % >xoHe 5 XbU1aH KeHiH 64 % KypaFaHbIH
kepceTTi. BipiHwi oTaziaH KeHiH 39 CbIHBIK OpbIH a/iFaH
6oJ1ca, OHbIH 21% Nepu- UMIUIAHT ChIHYbIHA GalJIaHbICTHI
6osica, 51% kyprisiireH ocTreoToMus alMaFbIHAAFBI
coiHysnap GosiraH  [4,5]. CoHblMeH 6ipre, e3iHAIK
apThIKWbLIBIKTapFa ve Rush Tasdkmanape! ja 6ap, OHbI
cyllekke ecy alMarblH aHTETrpaAThbl JK9HE PEeTPOrpajThbl
allHaJIBIN OTYy apKbLIbl eHri3e/i xKoHe OyJ1 KYbLIFbI ipresec
OybIH/Iap/laFbl KO3FA/IbICTHI lIeKTeMelAl. EHrizep anabiHAa
TafKlWaHbl MiATeAl oHe cyHekillinik apHaja KbICbIM
TYABIPBIN TypaTblHAAH eKi TadKIIaHbl KapaMa-Kapchbl
GaFrbITTa OpHaTazAbl. EKi TasgKIIaHbIH YIITaphl €Ki 6aFbITKa
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Kapan TypfaH/bIKTaH KO 6ap 6ananapja TypakThel 6ekin,
alHa/IMaJlbl TYPAKTBLIBIKTBI KaMTaMacchl3 eTei. CoHfjan-
aK, aWHa/JMaJsbl TYpPaKThUIBIK CyHekilliaik apHajaFbl
TasiKlIaJapAblH KepHeyl apKblibl KaMTaMacChbl3 eTileni
[4]. Anaiiga, XKO 6ap 6asasapFa opHATbIIFAaH UMILJIAHTTap
KepceTKill 6osiMaca aJblHOAUTBIHABIKTAH, OyJ 9AiCTiH
keMuIiiiri - 6ana cyieri ecezi, Tasgkia cyilekTi 6oinai
»KaHaCyblH TOKTaZbl, COHBbIH HOTWXeCiHAe peLeAUBTI
JedopManus OpbIH ajafbl, TasKIIa CyHeK apKblibl
»apybl MYMKiH, KalTa Kapay oOTajapblHa KepceTKill
60JblN TabblIybl MYMKiH. ]. Scollan 6actaraH aBTOpJap
To6bl 2017 kbbbl Rush TaskmaceliH opHaTKaH 229 KO
6ap GaJsasap/iblH HOTHKesepi OGOWbIHIIA ajfall MeTa-
aHasu3 xkacaraH. OHbIH | Tunnen-43%, Il Tunnen -29%, IV
Tunnex -28% Kyparas. KO 6ap 6 >kacka fieiiHri 6asanapra
»KaJinbl caHbl 359 cylekiniynik e3ekTepi OpHAaTKaH, 72 ait
apaJbIFblH/la 6aKbllaFaH, CoJl apasblKTa KaiTa oTaJjajap
x)ueniri 39,4 % kyparaH.CoHblH, 25,7 % kafAalblHza
©3eKTep/IiH BbIFbICYbl OpPBbIH a/lfaH 06o0Jica, CbIHyJap MeH
JAedopManusiiap/bl Kanbl ecenterenfie 19,5 % kepceTkeH
[6]. FanbiMpap cyiHeKTiH MHKpPOapXUTEeKTOHUKACBIHbBIH
O6y3bl/IbICBIMEH 0GOJIFAaH  BIFBICYJIAp MeH acKbIHYyJap
KaliTa amyra 100% kepceTkiml 60JbIN caHaJIMaN/bl
JlereH TYXKbIpbIMFa KeJireH [7]. 1987 xblibl . Metaizeau
cepnimzi cydekiwinik FIN (flexible intramedullary nailing)
e3eKTepiH cunarTtazbl [7]. OHbIH eki Typi 6ap, 6ipiHuici
TuTaH bl cepnimMai esektep (TEN) , ekiHwici cranbabl
e3ekTep. KO 6ap 6ananapra TEN KosazaHy[blH Herisri
apTHIKIIBLIBIKTapbl-63€K VIITAPbIHbIH aJ[ibIH aja UijJreH
MoZe IbJliri, KilkeHTal guameTpi (1,5 MM-zieH 6acTanajbl)
’)KoHe ©3eKTi eHri3y HyKTeciH TaHzAay MyMkiHziri. TEN
KOJIJaHy- ©3Te Jle CTaTHKa/blK MeTa/UIAbl GeKiTKilTep
CUAKTbl CYHeKTiH ecyiHe G6Gal/JIaHBICTBI MeTaJlJ/bl
KYPBIJIBIM MeH CYHeK Y3bIH/IbIFbIHBbIH KaTbIHAChl ©3repyi
caJljlapblHaH CbIHYJIApAblH KOFapbl KayinTijirine ue [3].
Typasibl Pumzeri Jla CanueH1 YHUBEPCUTETIHIH Tya GiTKeH
octeopuctpodus optanbirbiHa KO [l TunimMeH ayblpaTbiH
2 MeH 10xkacapanblFblHAaFbI 36 6anara (15 Kpi3, 21 yi) TEN
KOJIZJaHy apKblJIbl XUPYPTUSAJIBIK eM KepceTisireH. OHbIH 12
»kafpaibigga 6ip TEN KosaanFaH, KaafaH 24 xkafaaija eki
TEN cbIpraHayllbl 63€K 9/liCiMeH eHri3reHreH. [ycTiHzeri
ncrtouyHuk| KaifTa Kapay oTasapblHa aKeJireH cebenrtepre
(uHekuusanap, ©3eKTep  axblpay  OY3bLAbICTApHI,
BIFBICY, OTaJlaH KeMiHri »kapakarTap, KewliKTipiareH
HIOFBIPJIAHABIPY, 3NUGU3HOAE3) PEeTPOCNEeKTUBTI IOy
»KacasJbl. AJbIHFaH HaTWxkeJsesep 6GoibiHia P. Persiani
bGacaTaraH aBTopJiap TOObI OTajlaH KeHiHri 60 aiija
BIFBICY, OCTEOJIN3, aXKblpayZAblH OY3bLIbICHI MeH ©3eKTiH
e3iHiH  JedopManuscel cajfapblHaH KalTa Kapay

OoTaJlapblHbIH, OpbIH kHeJsiriH 75 % Jen kepceTkeH [6].
FeuibIMHBIH, faMybl api »kanfackin 1963 »xbuibl R.Bailey
MeH H. Dubow cbilpThl HuAHHAD illi ©3€KTEH KypasFaH
cyMekiwisik e3ekTi Toxipbuere eHri3fi. bys azic e3ekTiH
«ecyllli» KypbUIbIMbIHA >K9He >KYHeHiH KaTTblIbIFbIHA
opall KaWTajaMa oOTaJjap/blH >KueJiriH asalTajbl [8].
Anaiijja OHbI KOJIJaHFaH/a MeXaHUKaJbIK, aCKbIHY/JIap/bIH
JKOFaphl 2kueJiri ToH. OHbIH Herisri kemuiiri 6ypaHasbl
T Topi3Zi WBIFBIHKBICBIHBIH 60JIYbI, OJ )KYMCaK, TiHJepre
BIFBICYbl MYMKiH. COHbIMEH KaTap, 6yJ1 9/iicTe KypbIIFbIHbI
caH cyHeriHe opHaTy 6apbICbIHJA Ti3e OYbIHBIHBIH,
apTPOTOMUSCBIH JKOHe VJIKeH OKiJIHIIIKKe OpHaTy
6apbICbIHAA TOOBIK OYbIHBIH apTPOTOMUSACHIH KaXKeT eTy
HOTHXKeCiHJle »apaKaTTay MeH acKblHy Kayini >XOFapbl
6os1aznbl [8]. BD e3eri 6ypayablH »KaKCbl TYPaKTbIIbIFbIH
KaMTaMacCbl3 eTe a/JMay HOTHXKeCiHJe CbIHy/JIap MeH
OCTEOTOMHSIAP OpBbIH ajifaH epjeri MOFbIPJaHAbIPY
Mep3simiHe Tikenelt oacep erexai [9]. CypaHbicka cai
KYHHEH KYHTe [laMbIFaH FbUIbIMU i3/leHyJlep MeH 3epTTey
JKYMBICTApbIHbIH, HOTHXKeCiHe caill MHBasUBTiIIri TemeH
XUPYPTUs/IBIK apajacy apKbLibl OpPbIHAQJATBIH >K9He
MeXaHUKa/blK acKblHysapbl a3 azicti 2001 >kblabl
Kanapanbik ranbiMaap F. Fassier u P. Duval xaHa Fassier-
Duval TeneckonusiiblK >KyHeciH KypacTtbipabl [9,10,11].
Byn MeTamn KypbUIbIMbl 3nudusiepre GypaH/asibl
ylITapbIMeH OeKiTijleTiH, cerMeHT ecCKeH calblH 6GipiHe
6ipi kapaMa-Kapchl GaFbITTa ChIpFAaHAUTBIH eKi 6eJliKTeH
Typazabl [12,13]. FD eseri 6GipHelle apThIKWBLIBIKTapFa
ve, COHBIH, iliHAe )KyMcaK TiHAep/i 3aKbIMJay TOMEH/Ir],
KaH »KOFaJITy/blH a3aiobl, 6ip FaHa TecCik apKbl/bl eKeyiHze
Kiprisy MYMKIiHJIri, e3eKTep bIFbICYbIHbIH, TeMeHJeyi
’)K9He MeTaslibl KypbUIBIMJApAbl aybICThIPY G6GOMBIHILA
OoTajlap caHbIHbIH, a3awbl [11]. FD KypbLIbIMbIHBIH
apTHIKIIBLIBIKTapbl Typajbl aWTap/blKTakl GipHelre
3epTTeyJiep 6ap, aTan aitcak K. Spahn ocbl KypblIbIM/bI
e3recTaTUKaNbIKKypbLIbIMapMeH (Rush, FIN uSteinmann)
casnbicTbipa Kese, FD TesiecKkonusi/IblK ©3eKTepiHiH eMip
CYpy VY3aKTbIFbIH aHbIKTafaH. OHbIH 3epTTeyi GolbIHIIA
KaliTa Kapay OTaJlapblHa KepPCeTKilllTep TeJeCKOMUSJIBIK,
eMec ©3eKTep/ii KoJiJaHFaHHaH 8 ece a3 GOJIFAH/bIFbIH,
FD eseriHiyg 4 XbUIABIK eMip cypy KepceTkiui 88%
KypaFaHbIH, aJl CTaTHKaJIbIK UMILIAaHTTapAbl KOJIAaHFaHAa
40% 6os1FaHbIH KepceTKeH. COHbIMEH KaTap, 0Ta CaHbIMeH
YCBIHBUIFAH XUPYPrUsAblK caamMak FD  KypbuibIMbl
KOJIZJaHbLIFAaH TONTa GOJIFAaH/ABIFbIH epeKllle aTaFaH [14].
J. Ruck [16] »xoHe E. Ashby [16] 6acTaraH aBTOpJiap TOObI
TeJIeCKOMUAIBIK 63eKTepAi KOJIZAAaHbIN >KacalFaH OTaJaH
KeliHri e3-63iHe KbI3MeT KepceTy JleHreii MeH KO3FaJbIC
GeJiceH/IiIriHIH apTKaHbIH 6aiikaraH [16-25].

Enimizgeri 2KO 6ap 6asanapabl eMaey MaceJie/IepiHiH, meulijly 6apbiCbl

Kazakcranga 6ananapgarbl KO Moacesiepi asFaimn
pet 2015 xblibl «AcTaHa MegunuHa YHuBepcuTeTi» KeAK
«bananap xupyprusicel» KadepacbIHbIH FBIIBIMU i3/1eHici
asAChIH/A KbI3bIFYLIBLIBIK TaHBITThI. AJILIHFaH HOTHXeJep
6oiipiHma KO 6ap 6asanapAbl JUarHOCTUKAIAy MeH eMey
GOWBIHIIA KJIMHUKAJBIK XaTTaMaFa eHTri3ysiep jKacasijbl
(29.09.2016 . Ne11 XatTama). BypbIH cylieK ThIFbI3/IbIFbIH
JIeHCUTOMEeTpHsl  HOTWXKesepi OolblHImIA Garamamad
XUPYPTHUSIBIK TY3eTyJepAi KoJJaHFaH 6oJIaTbIH »KoHe
camacbl TOMeH MeTasl/ibl KYPbUIFbLIApAbl KOJaHFaHHAH
KeMWiHT1 acKpIHyJIap >KUeJIiri opTone -xupyprrepis caFblH
CBIHABIpFAH GoJsaTblH. OcCbl CcaHATTarbl OGasalap/blH,
aTa-aHaJapbIHbIH GacTraMacbiMeH 2018 »XbLibl «AcTaHa
Menununa YuupepcuteTi» KeAK fanbiMzap To6bIMeH
Y/ATTBIK FBUIBIMU —~T€XHUKAJIBIK capanTaMa OpTaJbIFbIH/A
«Bbananapbly cyliek xoHe LIeMiplieK TiHJepiHiH TYKbIM
KyaJlalThIH)KoHeXYHeJliaypyiapblH KOJIAaHOIbI3ePTTEY »

TaKbIpbIObIHA GacTaMallbLI FhIJIBIMUA-3€PTTEY KYMBIChI 5
Kbl Mep3imre Tipkesagi (15.11.2018 r. Ne0118PKHM0601).
Anaipna, xo6aHbl YHBIMZACTBIPY KaFbIHAH KUBIH/ABIKTAP
Tyzbl. COHBIH 6ipi 6udpochoHaTTap bl TOOBIHBIH A9piiepiH
eHJipylIiziepAiH KoaJaHyAbl 18 xacTaH Jen KepceTKeHi
KP empey xaTTtamacblHa coHKecci3giri cajajapblHaH
60161 Keseci cypak XUpyprusiiblK eMre TeJeCKOMHSIBIK,
KYpbUIFbLIApAbl Tipkey Maceseci Typabl. 2021 >Kbliabl
enopaaga «Cupek Ke3jieceTiH CyHeK MaTOJIOTUSICBIH
JUArHOCTHMKajJay MeH eMJiey OpTaJbIfbl» allblbIII,
«Actana MegunuHa YauBepcuTeTi» KeAK 6ipJece
arnram per Pega Medical arTter Kanaganeix enzipymri
ycoiaFaH «FD cy#ekilijiik TeseCKONMUsAIbIK UMIIJIAHTBIHY
OpHATyMeH 6 COTTi 0Ta kaca/zbl. Ajaia KoJAaHbICTaFbl
MeTanbl KypbuibiMzap KP meHcayiblk cakray »xyieciHe
yHeMi KoJpkeTiMAl 6os1a 6epMeyiHe 6alIaHbICTHI eTiMi3/IiH
FaIbIMZIAp TOGbIMEH OTAHJBIK MeTaJbl KypbLIbIMAAD
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a3ipsienin, eHriziny ycringe. CoHABIKTaH eJiMisze
FD TeneckonusiablK »KyheciH Kosgany 2021 »xblLijaH
OaCTa/JIFAaHABIKTAH HOTHXKeJIEp Typasibl KOMaKThl Xabap
GepeTiH OTaH/bIK aKNapaT Ke3/epi *KOKThIH Kackl. Heriari
KeMIIIiriHiH ~ 6ipi-6y/1  KYpBIIBIMHBIH ~ KbIMOATTBIFEI,
TYTiKIle CYHeKTUH IliHAe TYpaKChI3[bIFbl COHBIH
caJilapblHaH TOMEHTi HeMece »KOFapThbl »KaTKAaH OybIHFa
BIFBICYbl, COHbBIMEH KaTap TeMip/iH >XyMcaKTbiFbl. FD
e3eri”iH Oyl KesieMi 4 jKacTaH TeMeH OasajapAblH,
cyHekiwminik apHaCbIHbIH, JAuaMeTipiHeH acaTbIH
GoJIFAaHABIKTAH CyHeK CbIHBIKTapblH TEN  apkplibl
6ekiTy ycbiHbLIFAH [1]. [lereHMeHZe, TeJIeCKONUSJIBIK,
KYPBUIFbLIAP e3iHe  JeHiHri oMJan TabObLIFaH
KYPbIIBIMAAPJaH aHbIK apThIKUIbLIBIKTApFa He, COHBIH
ilriH/1e eMip Cypy YaKbIThIHBIH Y3aK 60J1ybl, lepopMalisiHbI
TY3€TyAiH OH HOTWXeCi, OAICTIH a3 WHBA3UBTIJIIr,
ecy ypAiciHe call TeJIeCKOMHSJIBIK KAabGiIeTTiMKTIH
60JIybl, TYPaKThl OEKITY[iH >XeTKUMKTI 6O0JIybl CBhIHJbI
KacueTTepiMeH epekllesieHeAl. OKiHillKe opail, UMIOPTKa
OafrjapJsiaHFaH MeAUIMHAJIBIK OYHbIMJIAp HApPbIFbIHBIH,
JKaJbl  ypAici MeJULMHAJBIK 6HIMJAepAl OTaHABIK
MeJMIIMHA caJlacblHJa YHEMi mnaijajaHyFa MyMKIiHZIK
Tya GepMmeiai. Ocbl opailja, >XeTiiMereH ocTeoreHesi
6ap GasasapAbl XUPYPTUSJIBIK KOJMEH eMEYAiH
HOTMXKeJIepIH JKeTLIAIpY MakcaThIMEH MeJULUHAJIBIK
Kypasigapabl eHzipymi oTaHablk, «KazMeg6uortex» KIIC
Gipsiece y3bIH TYTiKIlesi CyHeKTepAiH OCTEeOCHHTe3iHe
apHasnraH «DOSSANOV» cy#ekilijiik ocTeoCUHTe3 KyHeci
a3ipsieni. Kyie «XKeTisimereH ocrteoreHes» KJIUHUKAJIbIK
JWarHosel Gap OGasanapfa, KaHKA [AUCIUIA3UsIapblHA,
TyTiKIesai cyHeKTepAiH Tya >XoHe >Xype maija OoJiFaH
JKaJIFaH OYbIHJAApPbIHAA, KaHKAHbIH e3re Je JKyhesi
aypyJapblHAa, TYTiKWeJai cydekTepAiH Jguadu3apsibl
ChIHBIKTApbIHJAA KOJIJaHblIaAbl. WMIJIaHTTAp CyHeKTIH
MaTOJIOTHUSAJIBIK OCTEONOPO3bIH/AA ChIHBIKTAP/bIH, aJ/ibIH-
aJiyFa, Y3bIH TYTiKIIeJai cydeKTepAiH OYpbILITHI KoHE
KON >Ka3blKTbl CbIHbIKTapblHA apHa/ifaH. KypbLibiM
XKyHheci TesleCKONUS/IBIK ©3eKTeH oHe Slim-e3ekTeH,
COHbIMEH KaTap OpHATy KypaJsap >KUHAFbIHAaH Typa/ibl
J)KOHEe HaBUTaLUAJBIK KyHeHi Gingipeni. TeseckonusiibIK

JKyHeHIH eHjipic Martepuansl 19807 MeMJsekeTTik
craHzapTt HeMepi 6oibiHIIa BT 1-0, BT-6 mapkacel 6ap
KopbIThIHABI
KypacTbIpbLiFaH “DOSSANOV” cydexkiminik

TeJIECKOMUSIBIK KyHeci »keTiiMereH ocTeoreHesi 6ap
Gajiaysap/blH TYTiKWeJai CcydeKTepAiH Kol Ka3bIKThIK
CBIHBIKTAapbIH XUPYPTHUSIBIK, JKOJIMEH eMjeyzae
KOJIJAHBLJIATbIH JKa/Illbl KaOblIJAHFAH TeJEeCKOMUSJIBIK,
©3eKTepAiH aHbIK 6Gajsamackl 6oJsia anajbl. COHBIH
HOTWXKeCiHAe  cyMekiwligik  ocTeoCUHTe3AiH  “ajJThIH
CTaHAapTbl” 6OJIBIN CaHaIATbIH dpi KbIMOGAT TypaThbIH
nieTesJliK TeJIeCKONUSJIBIK ©3eKTepre KOJ >KeTiMCi3Zik
cajZilapblHaH oOTalapblH ’KacaTa aaMail xypren KO
6ap OysAiplieHJep MeH oOJlapAblH aTa-aHajlapbl YJKeH
KoJllayFa ve 60s1a/pbl.

dae6ueTTep

TUTAH KopblTHasapbl. KypblIFbl KJAMHUKara JeHiHri
JleHrel/le TeXHUKa/bIK >KoHe OWOJIOTHUSJIBIK ChIHAKTaH
OTTI, COHABIKTAaH KJIUHUKAJIBIK CbIHAK 6TKi3yre MyMKiHAIK
Tyabl. Kasipri TaHzZa ocbl KypblIbIM >KyleciMeH 3epTTey
KYMBIChI Kyprisinyse. KiumHUKanblK 3epTTey AU3alHbI
MHTEPBEHLMOH/Ibl MPOCHEKTHUBAJBIK 3€pTTey OOJIbII
caHasazpl. Byn 3eprreyre “XerinmereH ocreoreHes”
[ xone Il Tunmi pumarHo3sl KoWblLiFaH, 4 meH 18 :xac

dAPAJIBIFBIHAAFBI, CaJIMaFbl 20 Kr acCaTbIH, »XbIHBICbIHA
6adsanbicchl3 30 Haykac 6Gasiasiap  KarbicaZbl.  Au
JIeHCUTOMEeTpUA  KepcCeTKilui, HAFHU CyHeK TiHiHIH

TBIFBI3ABIFBl MEH CbIHY MYMKIHZITH 3epTTey oJiCiHiH
1,0 TemeH, »kachkl 4-TeH TeMeH, cajMarbl 20 Kr TeMeH
Gasasiap 6oJsica 6ys1 3epTTeyeH IbIFapblaaabl. COHbIMEH
KaTap, aHeCTe3WOJIOTHS/IBIK Kayillke aHeMHs, KaObIHY,
KYPEK-TaMbIp, TBIHBIC ajy KyHeciHiH O6Y3bLIBICTApPbI
eckepineni. Ocbl ozicneH Herisri Tonka OTaHJBIK a3
MHBa3uBTI 6ekiTiseTin “Dossanov” cydekimijik UMIIaHT
KYPBIJIFBICBIH KOJIJJ@HBIN Y3bIH TYTIKIIeNl CyHeKTepAiH
KOIl Ka3bIKTbIK CbIHBIKTAPbIH XUPYPIUSJIBIK 2KOJIMEH
eM/iey KapacThIpbLIFAH. OAICTI OGaFajay TasanTapblHa
OTaHbIH Y3aKTbIFbl, KaH KOFAJITy KeJieMi, CyleK TiHiHiH
KailiTa KaJillblHA KeJy Mep3iMi, oTafaH KeHiHri OHAJTYy,
MMIUIAHTTBIH, BIFBICYbI, OYBIH KYBICBIHBIH >KapbLIyhI,
KYMCaK TiHAEepAiH )KapaKaTTaHybl, TyTiKlIeJsi CyeKTepiH,
KOPTHUKAJbJbl KabaTbl apKbLIbl TeCiayi, HMMIIAHTTHIH,
»KapakaTTaH KeHiHri Jgedopmanuscbl MeH  CbIHYBI
»KaTaJbl. 3epTTey/iH KocmapsiaHnFaH Mepsimi 2022-2025
KbLJIJApP apaJsIbIFbIH Kypaiabl. KypbuiFblFa naTeHT ajlyFa
eTiHim Gepingi. 3epTTey Kyprizyre JoKaabJbl 3THKAIBIK
KOMUTETTIH KeJiciMi anblHAbBI. 3epTTey HaTHXKeJsiepi OH
GoJiblll, Oafrajiay TaslalTapblHA CaWKec KeJiil, OTaJaH

KeHiHTl acKbIHyJap JKMeJsiri TeMeHJIriH KepceTce
enimismeri KO aypybIMeH aybIpaTblH Gasasap/pbly,
YKaFJalblH JKaKcapTy¥Fa, KO3FaJibIC 6esiceHiTirin

apTTBIPYFa, dJIEYyMeTTiK opTara GeliMjeyre OoTaHZBIK, a3
MHBa3uBTi 6ekiTiseTin “Dossanov” cydekimigik UMIIaHT
)KYHeciHiH bIKnasbl eseysti 6osazasl. byn e anasimen KO
6ap 6GaJsiasiap/iblH aTa-aHaJapblHa 0aFa MKEeTIec KeMeK
GoJsiaThIHbI c63Ci3. COHbIMEH KaTap, eJIiMi3/liH JeHCayJbIK,
caKTay KyHeciHe Jie KOJIalIbl MyMKiH/iK 60/1apbl JayChI3.

ABTOpJsIapAbIH, yJieci. Bapsblk aBTOpsiap OCbI
MaKaJlaHbl ’Ka3yFa TeH, /lopexe/ie KaTbICThI.

Myazgesnep KaKThIFBICBI — MaJliM/ieJITeH 0K, by
MaTepuasa 6acka 6achLIbIMJiap/a Kapusay YIUiH 6ypblH
MaJliMZie/IMereH aHe 6acKa 6achlIbIMap/iblH KapayblHa
YCbIHBIJIMaFaH.

Byn mony aBtop A. XaceHKbI3bIHBIH PhD
JIUCCEPTALMAJBIK KYMBICBIHBIH, ~TaKbIPbIOBIH —TaHAQY
GapbICbIHAA XKyprisreH i3leHy  2KYMBICTapbIHBIH,

HaTH)KeCiHLLe »Ka3blJIFaH.
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0OxuaaeMbli BKJIaJ, OT€e4eCTBEHHOM nHTpameaynnﬁpHoﬁ TeJIeCKONMUY€EeCKOM CUCTEeMbI B XUpypruieckoe
JiedeHue AeTe ¢ HeCOoBepUIeHHbIM OCT€OreHe30M B Kasaxcrane
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Pesrome

Hecosepuwennwbill ocmeozene3 (HO) npedcmasasiem co6oli epynny HACA€0CMBEHHLIX HApyuwleHull coeduHUmenbHoOU MKAHU 8
cmpyKmype Ko//1az2eHa, NpoyeccuHze uau CWu8aHul, H0800bpazoeaHuu kocmu u duggepeHyuposke ocmeob1acmos, Komopbwle npusodsim K
Xpynkocmu Kocmetl, peyuougupyowum nepesaomam u depopmayusim.

Bcmamube npedcmas.ieHbl Hay4Hble aHHblE N0 8UAAM U 0CO6EHHOCMSAM MeMAAA0KOHCMPYKYUU NPUMEHSIEMbIX 8 UHMPAMEQYANAPHBIX
0CmeocuHme3ax, 8bINOJHSAEMbIX 0151 XUPYP2UHeCKo20 JieYeHUsl NepesioMo8 U dedpopmayuu 0NUHHbIX mMpy6uamelXx Kocmell npu Heco8epuleHHOM
ocmeozeHe3a y demell U U3/10#€HO N0/1b3A Pa3pabomMaHHbIl omevyecmeeHHOU UHMPamMedyAaspHOl meaecKkonu4eckoli cucmembl 8 OKA3AHUU
Xupypau4eckozo JieveHue 0emsM C Heco8epUleHHbIM 0CmeozeHe30M. [IpoaHanu3upogaHsl oxcudaemvle NPUMyWecmeo UCNO/b308AHUS
omeyecmseHH020 ycmpolicmso 015 «XpycmaJbHblx demeli» 8 Kazaxcmaue.

Knatouesble caosa: HecosepuieHHblll ocmeozeHes, demu, UHMPAMEQYAAIPHbLIIT 0CMeocuHmes, 0cmeomomusi, UHmpamedy/aspHule
cmepacHU, UHMpamedyA/1sIpHble mes1eCKonUYecKue CmepicHU.

The Expected Contribution of the Domestic Intramedullary Telescopic System to the Surgical Treatment of
Children with Osteogenesis Imperfecta in Kazakhstan

Dossanov Bolatbek !, Dossanova Assem 2, Khassenkyzy Altyngul 3

! Associate Professor of the Department of Pediatric Surgery, Astana Medical University, Astana, Kazakhstan.
E-mail: dosanovb@mail.ru
2 Head of the Education of Department of Pediatric Surgery, Astana Medical University, Astana, Kazakhstan.
E-mail: dosanova_a@mail.ru
3 Doctoral student of the Astana Medical University, Astana, Kazakhstan. E-mail: Khassenkyzy22 @mail.ru

Abstract

Osteogenesis imperfecta (0l) is a group of inherited connective tissue disorders in collagen structure, processing or cross-linking, new
bone formation and osteoblast differentiation, which result in fragility of the bones, recurrent fractures and deformities.

The article presents scientific data on the types and features of metal structures used in intramedullary osteotomy performed for the
surgical treatment of fractures and deformities of long tubular bones with osteogenesis imperfecta in children and outlines the benefits of the
developed domestic intramedullary telescopic system "DOSSANOV" in providing surgical treatment to children with osteogenesis imperfecta.
For the "crystal children”, whose number is growing in Kazakhstan, the expected advantages of using this system are analyzed.

Key words: Osteogenesis imperfecta, children, intramedullary osteosynthesis, osteotomy, intramedullary rods, intramedullary telescopic
system.
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