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Problems with fixing chronic injuries
of the anterior pelvic ring

Anatoly F. Lazarev, Edward . Solod, Yago G. Gudushauri, Malkhaz G. Kakabadze,
Alexander S. Roskidailo, Eugene I. Kalinin, Vyacheslav V. Konovalov, Ivan N. Marychev

N.N. Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

BACKGROUND: A separate problem is the surgical treatment of the pelvic joints, especially the pubic joint. Stabilization
in the case of chronic pelvic injuries using standard methods used in the treatment of patients with acute pelvic injuries reveals
cases of plate fatigue fractures, metal structures migrations and the need for repeated surgical interventions. In this regard,
in order to fix injuries to the anterior pelvis in case of chronic injuries, it is necessary to use other, special tactical approaches
to fixing bone fractures and joint ruptures, and to develop metal structures adapted for such cases.

AIM: To study of the features of fixation in chronic pelvic injuries and analysis of the results with various methods of fixation
of the anterior pelvic ring in chronic cases.

MATERIALS AND METHODS: Under our supervision in the first department of the “FGBU NMITs TO im. NN Priorov”
of the Ministry of Health of the Russian Federation for the period from 2000 to 2015. 117 patients were observed who underwent
surgical treatment using standard reconstructive plates for chronic injuries of the anterior pelvis used in the surgical treatment
of acute injuries of the pelvic ring.

RESULTS: Group No. 1, consisting of 65 patients who underwent fixation of the anterior half-ring with reconstructive plates,
implanted in the standard way as in acute trauma, 12 patients (10.2%) had migration or fracture of metal structures for a period
of 2 to 6 months from the date of surgery.

Group No. 2 consists of 52 patients who underwent fixation of the anterior pelvic semicircle with two plates located
on the pubic bones mutually perpendicular to each other using the standard method. Destabilization of metal structures was
detected in 7 patients (13.4%) with X-ray control in the period from 2 weeks to 2 months after the operation.

CONCLUSION: The standard approach to fixation of such injuries, as in acute (up to 3 weeks from the moment of injury), does
not create conditions for stable fixation. In the first case, attention is drawn to the fact that after the plate fracture, the diastasis
between the pubic bones increased to almost the same level as at the time of admission. From this, it can be concluded that
the fibro-cicatricle process formed in traumatic foci creates a rigid deformation, and when restoring the anatomical integrity
of the pelvic ring, with the use of bone osteosynthesis, the plate with chronic injuries experiences stronger loads than in acute
trauma and causes a fatigue fracture of metal structures.

Keywords: pelvis; pelvic ring; chronic pelvic injury; osteosynthesis of pelvic bones.
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lpo6nembl npu puUKcauum sacTapenbiX NOBPeXAEHMUIA
nepepHero oTAena Ta3oBOro KoJsbla

A.®. Jlazapes, 3.W. Conog, A.I. l'yaywaypu, M.I'. Kakabapase, A.C. Pockupaino,
E.N. Kanunuh, B.B. KoHosanos, W.H. Mapbiyes

HaumoHanbHbIN MeaWLIMHCKMIA CCNeLoBaTeNbCKUIA LEHTP TpaBMatosioruv 1 optoneaum um. H.H. Mpuoposa, Mockea, Poccus

AHHOTAUNA

AxkmyaneHocms. AkTyanbHoi npobneMoit SBNAETCA XMPYPruyecKoe neyeHne CoUNIeHeHui Tasa, B 0C0beHHOCTM JIOHHOo
couneHenus. lNpu cTabunusaumm B ciyyae 3acTapesiblx TpaBM Tasa CTaHAAPTHBIMU METOL,aMM, NPUMEHSIEMbIMU NPY JIEYEHUN
MauMeHTOB NP OCTPbIX MOBPEXAEHUAX Ta3a, BbIABNAIOTCA Cly4aM YCTaNOCTHLIX NEpPeNOMOB MAAcTUH, MUrpaLmMin MeTanno-
KOHCTPYKLMW M HeobX0OMMOCTM MOBTOPHbIX OMEPaTMBHBLIX BMELIATENbCTB. B €BA3M ¢ 3TMM Ans duKcauum NoBpeKaeHUi
nepegHero oTAena Tasa NpW 3acTapenblX MOBPEXAEHUSAX He0OXOAMMO NMPUMEHEHME MHbIX, 0COBEHHBIX TAKTUYECKUX MOA-
XO0B K (MKCaLMn NepenioMoB KOCTel U pa3pbiBOB COUNEHEHMI, pa3paboTka afanTMpoBaHHbIX [ TaKUX Cy4aeB MeTa-
NOKOHCTPYKLWNA.

Lleste. N3yueHne ocobeHHocTEN GUKCALMM NPY 3aCTapenbix MOBPEKAEHMSAX Ta3a U aHanM3 pe3ynbTaTtoB Npy pasnuuHbIX
cnocobax GuKcaummn nepesHero oTaena Ta3oBoro KosbLa B Cly4asx AABHUX TPaBM.

Mamepuanel u Memodbl. Mof HawmM HabnoaeHneM B nepsoM otaeneHnn OIbY HMUL, TO um. H.H Mpuoposa M3 PO
¢ 2000 no 2015 rog Haxogmauce 117 naumeHTOB, KOTOPbIM NPOBEAEHO XMPYPrUYECKOE NIeYeHMe C UCMOSIb30BaHUEM CTaH-
AapTHbIX PEKOHCTPYKTMBHBIX MIACTUH NpU 3acTapenbix NOBPEXAEHUSX NepefHero oTAena Tasa, NpUMeHseMbIX Npu onepa-
TMBHOM NEYEHWM OCTPbIX TPABM Ta30BOM0 KOJbLLA.

Boigodsl. B 1-i1 rpynne, cocTosiuen u3 65 naumeHToB, KOTOpbIM Npou3Boamunach GuKcauus nepesHero noayKonbLa pe-
KOHCTPYKTUBHBIMK NacTUHaMM, UMMIAHTUPOBAHHLIMK CTaH4APTHBIM CMOCOBOM Kak npu ocTpoi TpaeMe, y 12 naumeHToB
(10,2%) BbiiIBNEHa MUrpaLyMs UK NepenoM MeTanjIoKOHCTPYKLMA B CPOK OT 2 o 6 Mec C MOMEHTa 0nepaTUBHOMO BMeLUa-
TeNbCTBa.

Bo 2-# rpynne 52 nauueHTaM Obina NpoBefeHa QUKcauMa nepefHEro NoyKonbLa Ta3a ABYMS NiacTMHaMK, pacnono-
JKEHHBIMM Ha NOHHBIX KOCTSX B3aUMOMNEPEeHAVKYNAPHO NO OTHOLLEHMIO APYr K ApYry CTaHAApTHBIM MeTofoM. [lectabunusa-
LMA METAJIIOKOHCTPYKLMI BbisiBNieHa Y 7 nauyeHToB (13,4%) npu peHTreHoN0rM4eckoM KOHTPOAE B CPOKU OT 2 Hef,. o 2 Mec
nocne NpoBefieHHON Onepauum.

3arnoyenue. CtaHfapTHBIA NOAXOA K GUKCAUMM TaKMX NOBPEXAEHWM, KaK NPpW OCTPbIX TpaBMax Ta3a (8o 3 Hep. ¢ Mo-
MEeHTa TPaBMbl), He CO3[1aeT YCNOBUI 1A cTabunbHoM ukcauun. B nepeoM cnyyae cnefyeT 0TMETUTb, YTO NOC/E NepenoMa
NAACTUHBI AMacTas MeX Ay NIOHHBIMU KOCTAIMU YBEIMUMUACA NPAKTUYECKM 1O TOFO XE YPOBHS, YTO U Ha MOMEHT NOCTYMIEHUA.
OTcrofna MOXHO cenaTb BbiBog, 4To Gprbpo3Ho-pybLoBkIiA npoLecc, chopMMpOBaBLLMIACA B TPaBMaTUYECKMX 0yarax, Co3naeT
pUrMaHyt0 fedopMaLmio, U NpyU BOCCTAHOB/IEHWMM aHAaTOMUYECKOM LIeIOCTHOCTU Ta30BOr0 KOJbL C MPUMEHEHNEM HaKOCTHO-
o 0CTEOCMHTE3a MNIAacTUHa NpW 3acTapesibiX MOBPEXAEHUSAX UCTbITbIBAET Boslee 3HauMTENbHbIE HArpy3Ky, YeM NpK OCTpou
TPaBMe, 1 Bbi3bIBAET YCTANIOCTHBINA NEPEIOM METaNOKOHCTPYKLMA.

KnioueBble cnoBa: Tas; Ta30B0E KOMbLO; 3acTapesioe noBpex aeHue ta3a; 0CTe0CUHTEe3 KoCTeM Tasa.
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BACKGROUND

Currently, the issue of pelvic ring injury treatment is
relevant in traumatology. Among the musculoskeletal
system injuries, pelvic ring injuries account for 4%-8%
of cases in traumatism. Pelvic ring injuries represent
one of the most severe musculoskeletal system injuries.
In cases of polytrauma, the number of pelvic ring injuries
increases to 25%; whereas, pelvic injuries account for up
to 60% of cases in injuries due to road traffic accidents [1-3,
6-8, 10]. Patients with such injuries are often in a serious,
critical condition, which prevents the final osteosynthesis
of pelvic ring injuries in the acute period, and only urgent
methods are allowed to stabilize the pelvic ring [1, 2, 9, 10].
With emergency pelvic fixation, an anatomical restoration
of traumatic foci of the pelvic ring is often impossible. Long-
term recovery and stabilization of the patient’s vital functions
lead to a transition from the acute phase of pelvic ring injury
to an inveterate, rigid form of damage [6-8].

The need for surgical anterior pelvic treatment and the
choice of fixation method for such injuries remains debatable
to date. Studies revealed that 60% of pelvic ring stability is
provided by the posterior sections and only 10% is ensured by
the anterior pelvic ring. Notably, the anterior pelvic integrity
provides 40% of the pelvic ring stability [1, 4-7]. The largest
number of fractures in pelvic ring injuries occurs in the pubic
rami, as well as pubic symphysis ruptures, which account for
approximately 70% of cases with pelvic injuries.

A separate problem is the surgical pelvic joint treatment,
especially the pubic articulation. In chronic pelvic injuries,
stabilization using standard methods [11] that are applied
in the treatment of patients with acute pelvic injuries revealed
cases of fatigue fractures of the plates, surgical hardware
migration, and the need for repeated surgical interventions.
Thus, other special approaches to fixing bone fractures and
joint ruptures are required, as well as the development
of surgical hardware for such cases, to fix anterior pelvic
injuries in case of chronic trauma.

This study aimed to determine the aspects of fixation
in chronic pelvic injuries and analyze the results of various
methods of anterior pelvic ring fixation in chronic cases.

MATERIALS AND METHODS

A total of 117 patients, who underwent surgical
treatment using standard reconstructive plates for chronic
anterior pelvic and acute pelvic ring injuries, were under
our supervision from 2000 to 2015 in the Department 1
of the N.N. Priorov National Medical Research Center
of Traumatology and Orthopedics of the Ministry of Health
of the Russian Federation.

Most of these patients were of working age of 20-59
years old (n=101), whereas others were older people (n=12)
and younger patients (n=4). Male patients (70 patients) were
more than females (47 patients). In terms of the nature
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of the injury, injuries from road accidents predominated
(65 patients), those from object compression were
registered in 18, catatrauma in 15, and other causes in 19
patients.

The patients mainly complained of pain in the anterior
pelvic ring, aggravated by physical exertion and gait
disturbances. The patients sought medical help after 4 weeks
to 3 years after the pelvic ring injury, after conservative or
hardware treatment.

The patients were carefully examined, and interviews
were conducted with patients, which included detailed history
taking, X-ray multiprojection examination, and computed
tomography examination of the pelvic ring.

In 65 patients, reconstructive plates of the Association
of Osteosynthesis (AQ) and AO pelvic plates were used as
the method of choice for pelvic ring stabilization. Fixation
was performed using the standard method for acute pelvic
injuries. In 52 patients, the anterior pelvis was fixed with
two reconstructive AQO plates, of which one was placed
as standard along the upper edge of the pubic bones and
the other along the anterior surface of the pubic bones
perpendicular to plate 1.

No differences were found in the postoperative
management in operated patients, which included
antibacterial, anti-inflammatory, and anticoagulant therapy.
Additionally, patients were activated on postoperative day
2 and were recommended to walk with additional support
on crutches for 2 months postoperatively, with periodic
outpatient examinations and X-ray control every 2 months.

The surgical treatment results in both groups were
evaluated using the Majeed scale [12].

The Ethics Committee issued the protocol of the Local
Ethics Committee of the N.N. Priorov National Medical
Research Center of Traumatology and Orthopedics of the
Ministry of Health of Russia, No. 3 dated 09/22/2020.

RESULTS

In group 1, which consisted of 65 patients who underwent
anterior ring fixation with implanted reconstructive plates
using the standard method, as in acute injuries, migration
or fracture of surgical hardware was detected in 12 patients
(10.2%) within postoperative 2—6 months.

Clinical case No. 1. A 52-year-old patient had an injury
due to a road traffic accident 1 year and 1 month ago.
At the site of injury, conservative treatment was performed
with skeletal traction for the tuberosity of the right tibia
for 1 month. The patient was admitted to the Department 1
of the N.N. Priorov National Medical Research Center
of Traumatology and Orthopedics 1 year after the injury with
a diagnosis of a long-standing pubic symphysis rupture,
misaligned right acetabulum fracture, aseptic necrosis
of the right femur head, chronic dislocation of the right
femur head, and right and left sacroiliac joint ruptures
(Fig. 1).
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Fig. 1. Patient, 58 years old. X-rays 1 year after injury: @ — frontal, b — out-let.

Fig. 2. X-rays after surgery. Fig. 3. 34 days after surgery.

After the examination and preparation of the patient,
performing a hardware fusion of the anterior pelvic ring with
a reconstructive plate was decided (Fig. 2).

After 34 days, the patient came for a consultation
complaining of anterior pelvic pain. The radiograph revealed
hardware destabilization (Fig. 3).

In group 2, 52 patients underwent anterior pelvic ring
fixation with two plates located on the pubic bones that
are mutually perpendicular to each other by the standard
method. Hardware destabilization was detected in seven
patients (13.4%) during X-ray control in 2 weeks to 2 months
postoperatively.

Clinical case No. 2. A 53-year-old female patient was
admitted 4 weeks after a catatrauma with a diagnosis
of consequences of a severe concomitant injury, a chronic
Fig. 4. Plain radiography of the pelvis. bilateral pubic symphysis and sacroiliac joint rupture,
a chronic left pubic and ischial bone and left acetabulum

DAl https://doiorg/1017816/VT089514
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fracture, and vertical displacement of the left half of the pelvis After bringing down the left half of the pelvis at stage 2,
(Fig. 4). a hardware fusion of the anterior pelvic ring was performed
Pelvic computed tomography was performed with two reconstructive plates, and the left sacroiliac joint
(Fig. 5). was fixed with two cannulated screws (Fig. 7, 8).
A two-stage surgical treatment was decided. At stage 1, Although the anterior pelvic ring was stabilized with two

the left sacroiliac joint mobilization was performed with the  plates and the posterior pelvic ring was fixed, the hardware
imposition of skeletal traction for the left tibia tuberosity for  destabilization was detected 14 days postoperative when
14 days (Fig. 6). the patient started her locomotor activity (Fig. 9).

Fig. 5. Computed tomography of the pelvis.

Fig. 6. X-ray after the mobilization of the left sacroiliac joint. Fig. 7. Plain radiography of the pelvis after surgery.

Fig. 8. Caudal radiography of the pelvis. In-let projection. Fig. 9. Plain radiography of the pelvis. Destabilization of metal

structures.
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Table 1. The evaluation of treatment results using the Majeed scale
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Group 1 Group 2
Surgical treatment result one plate two plates
n share, % n share, %
Excellent 8 12,3 16 38,8
Good 14 21,5 23 44,2
Satisfactory 31 47,7 6 11,5
Poor 12 18,5 7 13,5
Total 65 100,0 52 100,0
— including destabilization 12 10,2 7 13,4

The statistical analysis of long-term surgical treatment
results in the study groups revealed that in group 1, with
stabilization using one plate, the average score using the
Majeed scale was 67+0.5, which corresponds to satisfactory
treatment results. Further, in group 2, with stabilization
performed using two plates, the average score was 74+1.1,
which is considered good results (Table 1).

DISCUSSION

The result analysis in the study concluded that standard
approaches are not always effective in surgical stabilization
of chronic anterior pelvic ring injuries and the search
for a special method, different from the standard ones, is
required for acute injury treatment, as well as an adapted
approach to the choice of method and means of surgical
stabilization with chronic injuries. Over time, in the absence
of appropriate treatment of fractures and pelvic ring joint
ruptures, scar-fibrous adhesions of the pelvic ring are
formed, which rarely provide pelvic stability as a single
system, leading to rigid post-traumatic pelvic ring deformity.

Considering the cases of hardware destabilization
in the studied groups (10.2% and 13.4% in groups 1 and 2,
respectively), as well as the analysis of the long-term
obtained results, standard approaches in stabilizing the
anterior pelvic ring are ineffective in cases of chronic pelvic
ring injuries.

The use of fixation methods for acute injuries (up to 3
weeks from the moment of injury) in cases of chronic
injuries does not achieve the necessary conditions for stable
fixation. In clinical case 1, the diastasis between the pubic
bones returned to the same level as at admission when the
hardware was destabilized. Therefore, we conclude that
the fibrous-cicatricial process formed in traumatic foci has
a stable, rigid structure, and when an anatomical pelvic
reposition is achieved using the standard method of extra-
cortical osteosynthesis, the plate experiences stronger
mechanical loads than that of a recent injury, thus fatigue
fracture of the hardware occurs.

DAl https://doiorg/1017816/VT089514

In clinical case 2, the hardware destabilization was
assumed due to the use of two plates that are forced to be
directly fixed with a large number of screws in the superior
pubic rami, which decreases the bone mass and the strength
of the bone itself. Both plates and each plate separately bear
multidirectional loads that are experienced by the pubic
symphysis, leading to hardware instability.

Given these hardware destabilization factors, developing
new hardware that is biomechanically adapted to stabilize
the anterior pelvic ring in chronic cases became necessary.

CONCLUSIONS

1. In the surgical treatment of chronic anterior pelvic
injuries, a new special approach is required, which differs
from the treatment of similar joint fractures and ruptures
with recent injuries.

2. In cases of chronic anterior pelvic ring injuries, due
to pelvic rigidity due to the fibrous-cicatricial process,
more significant rupture forces destabilize standard
hardware, which necessitates the search for new fixators
that can withstand the forces acting on the rupture.

3. Chronic anterior pelvic ring injuries often accompany
posterior pelvic injuries, which also require fixation.
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Xupypruyeckas peabunuraums nauMeHToB
C nocaeACTBUAMMU NepesioMa NUoHa

K.A. TpaxpaaHos®, [1.I1. 3yes, 0.A. Kayu, H./A. PoMaHos, 10.A. bapabaLy,
C.1. Kupees, N.A. HopkuH

HayuHo-uccneoBaTenbCKUiA UHCTUTYT TPABMATONOTUK, OPTOMEZMM U Helpoxupypruv, CapaToBCKMiA rocyapCTBEHHbI MeAVLIMHCKUI YHUBEPCUTET
uM. B.W. PasymoBckoro, Capatos, Poccus

AHHOTAUNA

06ocHoeaHue. TlepenoM NUNOHa — 3T0 BHYTPUCYCTaBHOE MOBPEXAEHWE AUCTaNbHOr0 MeTasnudusa bonbliebepLosoi
KOCTH, KOTOpOE, KaK NpaBuio, HOCUT OCKOMbYaThIN XapakTep. [lepBocTeneHHoe 3HaueHWe B peabunuTaLmm naumeHToB ¢ no-
L06HOW NaToniormei UMeeT MOJIHOLLEHHas PEKOHCTPYKLMS CYCTaBHOM NOBEPXHOCTU BonbLIebepLIOBOi KOCTW U BOCCTaHOBIE-
HWe OCY NOBPEXAEHHOM KOHEYHOCTM, MOITOMY NMPUOPUTET OTAAH PEKOHCTPYKTUBHBIM XMPYPrUyeckuM MeToaukaM. Ha doxe
MOBPEXAEHMS NMITOHA HepeKO pa3BMBaeTCa fedOopMUPYIOLLMIA apTPO3 roNIeHOCTOMHONO CYCTaBa, CHUKAKOLLMIA ero QYHKLIMMK.
B naHHOW KNMHWYECKOW CUTyauun NpefanoyTUTENbHbIM CNOCOBOM XMpYprudeckon peabunutaumMm nNaumeHToB SBNSETCS Bbl-
MoJIHEHME apTPOJe3a rofIEHOCTOMHOrO CyCTaBa.

Llenb uccnepoBaHns — [LEMOHCTPALYMSA YCMELHO BbINOHEHHBIX ONepaLyi NaLUeHToOB C NOCIEACTBUAMU BHYTPUCYCTaB-
HbIX NEPEeSIOMOB AMCTaNbHOTO MeTaanndm3sa bonbLuebepLioBoi KOCTU.

Mamepuaner u Memodel. [Ins “3yyeHns UCXOOHBIX AaHHbIX M Pe3ynbTaToB XMPYPruyeckoro nedyenns 16 naumeHToB
¢ 0603HaueHHoi Natonoruen BbiK MCNONb30BaHbl KIIMHWYECKME U PEHTTEHONOrMYecKUn MeToAbl. BoccTaHoBeHe omnopHou
(YHKUMM CTOMbI M ypoBEHL BONEBOr0 CHHAPOMA MOC/e NPOBELEHHOMO NIEYEHUs OLEHMBaM B TOM YKC/e NPy NOMOLLM OMpoC-
Huka Foot Functional Index. YuutbiBas nonyyeHHbIe KIIMHUKO-PEHTIEHONOMMYECKWE AaHHbIe, BCEM MaLMeHTaM bblfl BbIMOSHEH
KOCTHO-NaCTUYECKWIA apTPOAE3 rofIEHOCTOMHONO CYCTaBa C UCMpaBieHneM AedopMaLmum KoHeyHocTU. [ns duKcaumm rone-
HOCTOMHOrO cycTaBa bbln UCMO/b30BaH MHTPaMe Ly NIAPHbINA PETPOrpagHbIA BNOKMPYEMbIN CTEPIKEHD.

Pe3ynbmamel. YcTaHoBREHO, YTO BbINOSHEHWE KOCTHO-MIACTUYECKOr0 apTpOoLe3a rofieHOCTOMNHOrO CycTaBa obecneumBa-
€T NOoJIHOe BOCCTaHOB/EHME OMOPHON YHKLMM TPaBMUPOBAHHOM HUMXHEN KOHEYHOCTM C KynupoBaHWeM 6onieBoro cvHapoMa
B CPOK 3—4 Mec nocsie onepaTMBHOTO BMeLLATeNbCTBa.

KnioueBble cnoBa: pAucTanbHbIi MeTasanudu3 6onbluebepuoBoit KOCTH; TapaHHas KocTb; AedopMauns cycTaBa;
MoCTTpaBMaTUYECKUIA apTpo3; apTPOAE3; UHTpaMeaynnspHas duKcaums.
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Surgical rehabilitation of patients
with the consequences of pilon fractures

Konstantin A. Grazhdanov*, Pavel P. Zuev, Oleg A. Kautz, Nikolay I. Romanov,
Yurij A. Barabash, Sergey I. Kireev, Igor A. Norkin

Scientific Research Institute of Traumatology, Orthopedics and Neurosurgery, V.l. Razumovsky Saratov State Medical University,
Saratov, Russia

ABSTRACT

BACKGROUND: Pilon fracture is an intra-articular injury of tibia distal metaepiphysis; it's often comminuted. Comprehen-
sive reconstruction of the tibia articular surface and recovery of the axil in the affected extremity is of prime importance for
the rehabilitation of patients with such pathology, so priority is given to reconstructive surgical techniques. Pilon injury often
causes deforming arthrosis of the ankle joint that reduces its functions. It is ankle arthrodesis that is considered to be the
preferred method of surgical rehabilitation in this clinical setting.

AIM: The presentation of successful outcomes in patients with consequences of intra-articular fractures of distal tibial
metaepiphysis.

MATERIALS AND METHODS: Clinical and radiological methods were used to study the initial data and outcomes of 16 pa-
tients suffering from pilon fractures. The recovery of the supporting function of the foot and the level of pain syndrome after the
treatment were evaluated with the Foot Functional Index questionnaire. Taking into account the obtained clinical and radiologi-
cal data, all patients underwent bone-plastic arthrodesis of the ankle joint with correction of limb deformity. An intramedullary
retrograde tibial lockable rod was used to fix the ankle joint.

RESULTS: It was established that the performance of bone-plastic arthrodesis of the ankle joint provides a complete res-
toration of the supporting function of the injured lower limb with the relief of pain in the period of 3—4 months after surgery.

CONCLUSION: The use of intramedullary retrograde rod with blocking for the fixation of the ankle joint does not require the
use of additional immobilization, provides the possibility of early loading on the operated limb.

Keywords: distal tibial metaepiphysis; talus; joint deformity; post-traumatic arthrosis; arthrodesis; intramedullary fixation.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

BBEJEHUE

B coBpeMeHHoI nuTepaType NUIOH OMMCHIBAETCA KaK aHa-
TOMMYecKas 0bnacTb, KOTopasi BKIIIOYAET CYCTaBHYH0 NMOBEpX-
HOCTb AMCTanbHOro otaena GonbluebepuoBoit Koctn (BK),
pacnpocTpaHssch Bbiwe Ha 8-10 ¢cM o Mecta nepexofa
meTadu3a B anadus. lepenoM nunoHa npencraBnseT coboi
BHYTPUCYCTaBHOE MOBPEXAEHWE AMCTANbHOTO MeTasnudu-
3a bK, pa3suBaloLerocs Ha (oHe BbICOKO3HEPreTUYECKOrO
0CeBOro Bo3aencTus TapaHHoii koctu (TK) Ha cycTaBHyto no-
BepxHocTb BK 1, KaKk npaBuio, HOCUT OCKONbYATLIN XapaKTep
[1, 2]. B cTpyKType 06LLiei KOCTHOM TPaBMbI CKeNeTa NepesioMbl
MW/OHa COCTaBMAIOT, MO JaHHBIM Pa3fIMyHbIX aBTOPOB, OT 3 10
7%, cpeov nepenoMoB BK BHyTpucycTaBHble NoBpexaeHus
AvcTanbHoro MeTasnudmsa gocturaiot 10% [3, 4].

[MoNHOLEHHas PEKOHCTPYKLMSA MOBPEKIEHHON CYCTaBHON
nosepxHocTn BK 1 BoccTaHoBMEHWe ocv NOBPEXAEHHON KO-
HEYHOCTM UMEKOT NepBOCTENEHHOE 3HaueH e B peabunuramum
MauyMeHTOB C NepenoMaMi MUOHA, B CBSA3W C 3TUM MPUOpUTET
B JIEYEHUM MaLMEHTOB C AaHHOW MaTosiorMen OTAaH Xvpyp-
TMYECKMM MeToaaMm [5, 6]. YnyuweHus pe3ynbTaTtoB JieYeHus
BOMbHBIX € BHYTPUCYCTaBHBIMU MOBPEXAEHUSMU AMCTalb-
Horo MeTaanudusa BK coBpeMeHHble TpaBMaTonior BUASAT
B COBEpLLEHCTBOBAHMM META/IIOKOHCTPYKLUMIA U TEXHOMOTMiA
OCTEOCMHTE3a, 0JHaKO KONIMYECTBO HEYO0BETBOPUTESBHBIX
ncxopos octaetcs Bbicokum — oT 10 fo 54%. MHoroneTHue
HabloAeHMA NOKa3bIBaKOT, 4To [0 43% TPYLOCMOCOBHBIX SNLY,
MOMYYMBLUMX MOBPEXIEHWUS MWIOHA, HE CMOTIM BEPHYTHCS
K NPEe3HeN TPyA0BOM AEATENBHOCTY Ha (hoHe MocTTpaBMaTuye-
CKUX KOHTpaKTYp (29-50%), chopmmpoBaBLLMXCS fedopMaLmil
roneHoctonHoro cyctaga (IC) (12-20%) n pa3suTus nocTTpas-
MaTuyecKoro Kpy3apTpo3a (60—80%). KonndecTBo NoBTOPHbIX
0nepaTMBHBIX BMELLIATENbCTB C Lie/bio BOCCTaHOBEHMS 0MOpo-
cnocobHocTn KoHeuHocTu focturaet 40% [2, 7). BeinonHseMble
PEKOHCTPYKTUBHbIE OMepaLmm y NauyeHToB ¢ NoCneLCcTBUAMM
nepenioMa auctanbHoro Metaanudmsa bK nosonsioT BoccTa-
HOBUTb OCb 1 OMOPOCMOCOBHOCTb KOHEYHOCTU, OfJHAKO KOH-
TPOJbHbIE HABIOLEHNS MOKA3bIBAIOT 3HAUUTENBHOE CHUKEHNE
dyHKumm 'C ¢ pasBuTEM ocTeoapTpo3a [5].

TepMuHanbHble cTaguv gedopmupytowero aptposa IC
Ha QoHe fedopMauuW MKUOHA NPUBOLAT K CTOMKOMY 60-
NIeBOMY CMHAPOMY W OrpaHUyeHnio GYHKUMOHANBHOW Npu-
FOAHOCTM TPaBMUPOBAHHOW HUKHEN KOHEYHOCTW. B faHHOM
K/IMHWYECKOW CUTYaumuu Hambonee npefnoyTUTENbHbIM Cro-
c0boM Xxupypruyeckoi peabunutaumy NauMeHToB SBASETCS
BbINoNHeHWe aptpogesa [C [8, 91.

MpencTaBnseM KIMHUYECKOE HabNLEHME YCMELLHO Bbl-
MOJIHEHHbIX OMepaLyi Y NauMeHToB C NOCNEACTBUSMU BHY-
TPUCYCTaBHBIX NMEpesioMoB AUCTabHOr0 MeTaanmdmsa 6ob-
webepLioBoit KOCTH.

MATEPWUAJIbI U METO/bI

I'pynny HabntopeHns cocTaBunm 16 naumeHToB TPyLOCMO-
cobHoro Bo3pacta (11 MyxKuuH, cpeaHuin Bospact 47+10 ner,
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U 5 XeHLMH, cpeaHui BospacT 34+15 net) ¢ nocnepcTeus-
MU MepesioMOB AMCTanbHOr0 MeTasnudmsa BK, KoTopble
b MpoonepupoBaHbl B TPaBMaTo0ro-opToneAMYECKOM
otaenednn N2 1 HAUTOH CTMY ¢ 2015 no 2019 roa. Bce
MauMeHTbl paHee NeYnTUCh MO MECTY XMTEeNbCTBa Mo MOBO-
LY OCKOJbYaThIX NEpesioMoB NWOHA M 0BpaTUInCh B CBA3N
C HeYA0BNETBOPUTESNIbHBIMI PE3YNbTaTaMu JIEYEHUS B CPOKM
0T 6 Mec [0 3 JIeT C MOMEHTa NOJTy4eHUs TPaBMbl.

Imuyeckas 3kcnepmu3a: npotokon JI3K ®rb0Y BO Ca-
patoBckuii MY um. B.W. PasymoBckoro MuHsgpasa Poccun
N® 7 ot 02.02.2021.

PE3Y/IbTATbI

[ins U3yyeHns UCXoLHbIX LaHHbIX U Pe3ynbTaToB XMpyp-
FMYECKOro JIeYeHUs MaLyUeHToB Bblu UCNONb30BaHbl Kiu-
HUYECKME U PEHTTEHONIOMMYECKUI MeToAbl. BoccTaHoBNEHWE
OMOPHON (YHKLMKM CTOMbI U YpOBEHb BONEBOro CMHAPOMA
nocsie NpOBELEHHOr0 JIeYeHUs OLeHUBanM B TOM uucrie
npu nomoLum onpocHuka Foot Functional Index (FFI, dyHk-
LiMOHaNbHBIA MHAEKC CTOMbI).

Mpu obcnenoBaHM 6OMbHBIX BbISBAEHBI CreLyOLLME
K/IMHWYECKME NPOSBIIEHUS: BbIPaXEHHbIA H0NEBON CUHAPOM
B 0bnactv I'C, ycunusatoLLmincs Npu Harpy3Ke Ha KOHEYHOCTb;
OTCYTCTBUE BO3MOXHOCTU NEpeLBUXKEHNS NaLneHToB 6e3 o-
MOJHUTENbBHBLIX CPELCTB OMOpbI; CTOWKMI OTeK U fedopMa-
Ls; BblpaXeHHble orpaHudenmns asuxennii B IC bonee 70%
OT HOpPMbI. PeHTreHonornyeckme aHHble BbISBUNM HapyLue-
HWe OCM TOJIEHU M aHAaTOMUYECKUX B3aMMOOTHoLeHu B [C
Ha QOHe HenpaBWIbHO CPOCLLUMXCS WM 3aMefLIEHHO cpacTa-
IOLLMXCA NepenoMoB aucTanbHoro Metaanudusa bK u Mano-
6epuosoit kocth (MK), Hanuume nocTTpaBMaTUYECKUX AedeK-
TOB KOCTM, NPU3HaKK BTOpMYHOro aptpo3a B [C 3—4 cTeneHm.

B cTpyKType BbiSIBNEHHbIX HapyLUEHWA O0CU KOHEYHOCTM
npeobnafanu KOMbUHMPOBaHHbIE AedopMauun BO (poH-
TaNnbHOM U caruTTanbHoM naockoctsax. Hambonee yacto oT-
Meuvanu valgus v retrocurvatio gyctansHoro Metaanugu3sa bK
(7 KnMHMYecKknx HabloaeHNN), a TakKe varus v antecurvatio
(6 KNMHWMYECKMX HabntoaeHwit). M3onupoBaHHble GopMbl Ae-
(bopmauum NUNOHa 0TMeYanu B eAMHUYHBIX Crydasx. Yuu-
TbIBas MOYHYEHHbIE KJIMHUKO-PEHTIEHONOMNYECKNE [LaHHbIE,
BCEM MauMeHTaM 6bln BbIMOSHEH KOCTHO-MAACTUYECKWI
apTpoges C ¢ ucnpaBnenveM fedopMaumMy KOHEYHOCTM.
Insa gukcaumm I'C ucnonb3oBaH MHTpaMeayNNSPHbINA peTpo-
rPagHbli BIOKMPYEMbIA CTEPKEHD.

XUpYpruyeckuit LOCTYN U BapuaHT KOppUrMpytoLLeii ocTe-
0TOMUW W3bMpanu B 3aBUCMMOCTM OT TWUMA NpeBanUpyHoLLel
Aedbopmaumm auctansHoro Metasnudusa bK. lMpu BapycHom
AedopMaLmn NUAoOHa C HapyLEHWEM OCK TOfIEHM BbIMon-
HA/M JOCTyn no nepegHei nosepxHoctn [C ang cospaHus
afieKBaTHOro 063opa NaTonorMyecKomn 3oHbl BO POHTaNbHOV
MAocKocTU. [lns BOCCTaHOBNIEHUS OCK FONIEHN MCMOJb30Bany
HaAJI0JbIKEYHYI0 OCTEOTOMMIO Ha BepluMHe AedopMauui
BK n nepeceyenne MK Ha ypoBHe HenpaBuWibHO CpocLUe-
rocs nepenoma. [lanee npoBoAMAM apTpOTOMUIO, PEBU3MID
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1 apTponmu3 'C, 3KOHOMHYI0 PE3EKLMI0 CYCTaBHbIX MOBEPX-
Hoctelt TK 1 BK, nnotHoe conocTaBnenne TK u BK n duk-
cauMio MHTpaMeaynspHbIM peTporpagHbiM 610KMpyeMbIM
cTepxHeM 'C 1 noaTapaHHoro cycTasoB. [pu Hanuumm KocT-
HOro AedeKTa BbIMOJHANMN anNoNAacTUKy KOCTHOW KPOLLKOM.
[lna yctpaHeHus BanbrycHoii aedopMaumm ['C ontuManbHbIM,
Ha Hall B3rnaf, SBMACA LOCTYN MO HAapYXHOW NOBEPXHOCTH
I'C c oTCEYEHWEM M OTBEAEHUEM HAPYKHOM NIOABIKKU NS XO0-
poLLen BU3yanM3aLMu NUIOHA B CarUTTasbHOM NJIOCKOCTY.
lMocne BCKpbITUS MOMOCTU CyCTaBa W yAaneHus pybuLoBbIX
TKaHell AN BOCCTAHOBNIEHUS aHAaTOMUYECKWUX B3aWMOOT-
HoweHuit B C NpoBOAMAM MOAENMPYIOLLYID KIMHOBUAHYHO
ocTeoToMuio auctanbHoro otaena bK n kynona TK. [anee
Mnoj, PEHTTEHOMNOTMYECKUM KOHTPOJIEM BbIMOSIHAMM YCTpaHe-
Hue fedopMaumm cycTaBa U GUKCALMI0 MHTPaMe Ly NSpHbIM
peTporpagHbiM 610KvMpyeMbiM cTepxHeM. OTceyeHHylo pa-
Hee gucTanbHyo Yactb MK nocne ocBoboxaeHMs 0T MAMKKX
TKaHel QUKCUPOBaN BUHTOM K HapyxHbIM YacTaM TK u BK,
C NMepeKpbITUEM JIMHWW CYCTaBa B BUAE ayTOTpaHCM/IaHTaTa.

Mo aHanornyHoMy NpUHLMNY ObIMKM BbIMOSHEHBI XM-
Pypruyeckue BMeLLATeNIbCTBA MNpU  aHTEKYPBALMOHHOM
U peTpoKypBaLMoHHoM Tunax aedopmauumu IC. Mpu Hanu-
UMM HecpocLUerocs nepenoMa AMCTaNbHOTO MeTasnudusa
BK ¢ KoMnpeccueit 3agHKUX UM NepeiHMX OTAENI0B MUIOHA,
npueejLen K GopMMpoBaHWI0 MoABbiBMXa CTOMbI, Aedop-
MaLMio CycTaBa YCTPaHSA/IM 3@ CYET KJIMHOBUAHOW Pe3eKLmH
nepefHero unu 3agHero Kpas bK 1 akoHOMHOW peseKuuw
cyctaBHou noeepxHocTu TK. OuKkcaumio cyctasa v nepenoma
BK BbINOAHAM MHTPaMeaynnspHbIM peTporpagHbiM 6aoKu-
PYeMbIM CTEPXHEM C YCTAHOBKOM OJHOro ONIOKMpYytoLLero
BMHTA C BO3MOXHOCTbI [MHAMUYECKON KOMMPECCUM 30HbI
3aMe[LIEHHOM KOHCONMAaLuK.

JononHutensHylw MMMO6MAM3aLMI0 ONEPUMPOBAHHOO
cerMeHTa He mposoaunu. locne cHATUA LWIBOB MaUMeHTH
nepeaBUrauch C 403MPOBaHHON MOCTENEHHO YBENMYMBALO-
LLeNCA Harpy3Koii Ha OMepUpPOBaHHYH KOHEYHOCTb A0 MOJTHOV
yepes 6 Hej,.

Yol 28 (3) 2021
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Mpu KOHTPONIHOM OCMOTpE Yepe3 2 Mec Noc/e onepaLum
nMaumMeHTbl 0TMeYanu 3HauMTenbHOe KynupoBaHue 6oneBoro
cuHgpoMa B obnactu I'C. MaumneHTbl NOMHOCTBIO HarpyKanu
OMEpUPOBaHHYI0 KOHEYHOCTb M, HECMOTPSA Ha PeKoMeHpa-
UMM Nevallero Bpaya, OTKa3blBa/MCb OT [OMONHUTENbHbIX
cpencTB onopbl npu nepenpuxeHun. OTek B obnactu auc-
TaNbHOro OTAENA FOfIEHN W CTOMbI COXpaHsanca fo 3—4 Mec
nocne onepauun. KOHTPONbHbIE PEHTrEHONOrMYeCKMe UC-
CNnepoBaHus MO3BOMMAM KOHCTaTUPoBaTb (HOPMUPOBaHME
KOCTHOro aHkuio3a B obnactu ['C Bo BCeX KIMHUYECKMX Ha-
BniofeHnsx B CpoKM 0T 6 Jo 12 Mec ¢ MOMEHTa onepaLyu.
B 1 cnyyae B cBA3M C NpU3HaKkamu BocnaneHus B obnactu
MPOKCMMaNbHbIX BNOKMPYIOLLMX BUHTOB BbIMOSIHEHO paHHee
yLoaneHWe MHTPaMenyNISpHOro CTEPKHA yepe3 4 Mec no-
Cne onepaumu ¢ ponosnHuTenbHon ¢ukcaumen I'C B TyTope
Ha 2 Mec. Yepes 10-14 mec nocne onepaumm 12 naumeHTam
BbIMOHWAN YAaNeHe MeTaNNIOKOHCTPYKLMW B CBA3M C bone-
BbIM CMHOPOMOM B 0651acTu ux ycTaHoBKW. Pe3ynbrathl Te-
CTMpoBaHus nokasatenei FFl B cpoku o1 12 fo 14 mec nocne
onepauwmmn coctaBum 28+19,3 banna, 4To CBMAETENLCTBYET
0 KynupoBaHuM 6051eBOr0 CMHAPOMA U YL0BNETBOPUTENBHOM
BOCCTAHOB/IEHUM OMOPHOM (YHKLMM TPaBMUPOBAHHOM KOHEY-
HOCTW.

KnuHnuyeckum cnyvan

Maunent T., 40 net, obpatuncs B HUWUTOH CrMY
uepe3 10 Mec nocne nonyyeHus TpaeMbl. [lo pesynbratam
NpoBeAeHHOro 06cefoBaHNs YCTaHOBMEH AMarHo3: Hemnpa-
BM/IbHO CPOCLUMECS MepenoMbl AUCTabHOMO 0TAeNa NpaBoi
BK n MK, kombuHupoBaHHas pedopMauums rofeHu; nocr-
TpaBMaTW4eCKUI NPaBOCTOPOHHMIA Kpy3apTpo3 4 cTaauu;
KOHTpaKTypa npasoro [C; 6oneBoi cuHApPOM (PUCYHOK, a).

OnepaTMBHOE BMELLATENbCTBO BLIMNOSIHEHO MOJ, CMUH-
HOMO3roBO# aHecTe3neil C HanoXeHWeM MHeBMaTUYecKoro
XryTa B HUXKHel TpeTn 6eppa. [locTyn no HapyXHOW noBepx-
HOCTM AMCTanbHOro OTAENa rojieHu, nocne oTBeJEHUs Ha-
PYKHOW NOABIKKN BbINOSIHEHa apTpoToMus U apTponms [C.

|
01.2018

PucyHok. PeHtreHorpadwms roneHoctonHoro cycrasa 6onbHoro T., 40 net (@) Ha MOMeHT obpatueHus, (b) nocne BbINONHEHUS onepaLuy,
(c) yepes 14 Mec nocne onepaumuu, UHTPaMeaYNNAPHLIN BUKCaATOp YaaneH

Figure. X-ray image of 40 y. o. patient T's ankle joint (a) at presentation, (b) after the surgery, (c) in 14 months after the surgery, intra-

medullary fixator removed

BOI: https://doi.org/10.17816/VT065076




OPUMVHAJTBHBIE MCCTEJOBAHVIA

[na yctpaHenus pedopMaumn npousBefeHa MoAenupyio-
Was KAMHOBMAHAsA peseKums cyctaBHoW nosepxHocTu BK
1 3KoHOMHas Mopenmpytowwas pesekums TK. lMocne dukca-
unm C nHTpaMeLyNNSpHBIM PETPOrPagHbIM CTEPIKHEM U €ro
bnokvpoBaHua cBoboAHYyI0 YacTb auctanbHoro otaena MK
(dparmMeHTMpoBanK U nepeMectunn B obnactb pedekra bK
M0 HapY}KHOM NOBEPXHOCTU (PUCYHOK, b).

locneonepaumoHHbIA Nepuoj, NpoTekan bes ocnoxHe-
HWiA. Yepe3 10 Hea. nocne onepawuyn NauMeHT nepeaBurancs
C MOJTHO OMOpPOM Ha KOHEYHOCTb, M BEPHYINICA K MPEXHeN
TpyAoBon aestenibHocTH. KocTHbIM aHkuno3 'C 6bin oTMeyeH
MpU KOHTPObHO peHTreHorpadum Yepes 12 Mec nocne one-
paTWBHOrO BMeLLaTenbCTBa. B aToT nepuoa bonbHoi npepb-
ABNAN }anobbl Ha nepuoanyeckue 6oM B NpoeKUMM ycTa-
HOBJIEHHbIX METaJINIOKOHCTPYKLUMIA, B CBA3M YEM BbIMOJIHEHO
WX yoaneHve Yepe3 14 Mec nocne nepeBMYHOro onepaTMBHOMO
BMeLUaTeNbCTBa (PUCYHOK, b).

WHameuayanbHble nokasatenm FFl Ha MOMeHT yaaneHus
MeTanfoKOHCTPYKLMK cocTasum 31,5 bann.

ObCYXOEHWUE

AHanus nuTepaTypHbIX AaHHbIX U COBCTBEHHbIE Habmoae-
HWA NOATBEPKAAIOT aKTYaNIbHOCTb NPObAEMbI XUPYpriuyecKoi
peabunuTaLMM NaumMeHTOB C MOCNEACTBUAA TpaBMbl MWUOHA
B CBA3X C 60NbLUMM KOIMYECTBOM HeyA0BNETBOPUTESNbHbIX
MCXO[0B JIeYeHUs MEPBUYHON TPaBMbl Y JiL, TPYLOCMOCO6-
Horo Bo3pacta [2, 5, 7]. [laHHble 0bcnefoBaHNs NaLMeHToB
Mo3BOSIMAN CAeNaTh BbIBOL O TOM, YTO C)OpPMUPOBABLLASACS
AedopMaums AMCTanbHOTO OTAEeNa rofieHu ABNseTcs oc-
HOBHbIM NMaTOMOPHONOrUYECKUM (aKTOPOM, MPUBOAALLMM
K pa3BuTUIO TepMUHANbHOM cTagmmn aptpo3a IC. Tun pedop-
MaLWK 3aBUCUT OT BOBJIEYEHUSA B MATONOTMYECKMIA NpoLiecc
aHaTOMWUYecKux OTAenoB munoHa. OpueHTMpysick Ha pas-
LeneHne OUCTaNbHOro MeTasnudmsa bonbluebepLoBoit Ko-
CTW Ha TpM KonoHHb! [10] BO3MOXHO BbIAEUTb HECKOSIbKO
LO0CTaTO4YHO TUMWYHBIX BMAOB AeOpMauMin AWUCTasbHOro
otaena ronenu u I'C y naumeHToB ¢ NocnefcTBUAMU Nepe-
noMa nunoHa. Npu dpoHTanbHOM KoMnpeccun MeamanbHoM
KOJMOHHbI C «COCKaNb3blBAaHUEM» JflaTepasibHOM KOJSOHHbI
dopmupyeTcs BapycHas LedopMauus ¢ HapyLeHWEM OcU
ronenn u I'C. Tpu BOaBneHU natepanbHOM KOMOHHbI BO3-
HWKaeT BanbrycHas gedopmauma C c coxpaHeHneM ocw
roneHn. MNpu aKcuanbHOW KOMMpeccuu MeamanbHol Wu/vunu
3alHEN KOJIOHHbI TaKXKe COXPaHSeTCA aHaTOMMYecKas 0Cb
rofieHn Bo QPOHTanbHOM NAOCKOCTU, HO hOpMUPYETCA aHTe-
WK peTpoKypBauMoHHasa aedopmaumsa C ¢ NoABbIBUXOM
CTOMbI K3aau unu Knepegu. lpu coueTaHuy NoBpeKLEHUN
BoKoBbIX M 3afHeN KOMOHHbI (opmupyeTcs fedopMaums
B HECKOJIbKUX MNIOCKOCTAX. B 3aBUCMMOCTH OT BbISIBNIEHHOIA
(opMbl MOCTTpaBMaTMyecKo AedopMaumm AMCTanbHOro
otaena roneuu u [C onpepensnca anroputM onepaTuBHO-
ro BMeLaTeNIbCTBa: BapUaHT XWMPYPruyeckoro LocTyna, Tvn
1 YpoBeHb Koppurupytowei octeotomun BK n MK, obbem pe-
3eKuum cyctaBHomn noepxHoctn TK. lpu Bbibope MeToanKM
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cTabunmsaumm C npeanoyTeHMe oTHaBanM MHTpaMegyn-
NAPHON (UKCaLMM Npy NOMOLLM PeTporpagHoro brokupy-
eMOro CTepXHsa AnA obecneyeHnss BO3MOXHOCTM Harpysku
Ha OMepupoBaHHYK KOHEYHOCTb Ha BECb CPOK, Heobxomu-
Mblii ANs GOPMUPOBAHMA KOCTHOrO aHKuno3a. ConocTaBuB
NMTEpaTypHble [aHHble U pe3ynbTaThl COBCTBEHHBIX UCCe-
[0BaHWIA, Mbl MOXXEM C[leN1aTb BbIBOJ, O TOM, YTO NaLMeHTaM
C TSHKesbIMKM hopMaMmM NOCTTPaBMaTUYeCKuX apTpo3soB [C,
COMPOBOXAALMMUCA CTOUKUMM 6ONAMU U BbIPAXKEHHBIM
OrpaHUYeHNEM OMOPHON (YHKLUMM KOHEYHOCTW, ANS BO3-
BpaTa K MoJIHOLeHHOM TPYA0BOi AeATENbHOCTU HeobX0oaMMbl
onepaTMBHbIE BMELLATeIbCTBA, HanpaBneHHble Ha pOpMUPO-
BaHMWe KocTHoro aHkuno3a B [C [8, 9].

3AKJIO4YEHUE

MpoBeLeHHbI HaMU PETPOCTIEKTUBHBINA aHanu3 pesyb-
TaToB XMPYPru4eckoro NeyeHus 16 naumeHTOB C nocnea-
CTBMSIMW BHYTPUCYCTaBHbIX MepesioMOB [MCTaNIbHOr0 MeTas-
nudmsa BK, 0cnoXHeHHbIX pa3BUTUEM MOCTTPABMATUYECKMX
nedopmaumin n aptposa 'C, no3BonisieT KOHCTaTUpOBaTh,
4TO BbLIMNOJIHEHME KOCTHO-MlacTUyeckoro apTpogesa [C
obecneunBaeT NonHOE BOCCTaHOB/EHWE OMOPHON (BYHKLMUK
TPaBMWUPOBaHHOM HUXKHEN KOHEYHOCTU C KynupoBaHueM 60-
NeBOr0 CMHApPOMa B TeYeHue 3—4 Mec nocne onepaTUBHOTO
BMeLUaTeNbCTBa. [lns ucnpaenieHUs aHaTOMUYECKON 0CU KO-
HEeYHOCTM MpM NocTTpaBMaTHyeckux aedopmaumsx [C Moxet
ObITb MpUMeHeHa HafoabiKeyHas octeoToMus BK nnm mo-
JenvpyloLlas pesekuma cyctasHbix nosepxHoctend TK u BK
B 3aBUCUMOCTW OT BENMYMHbI MOBPEXAEHUS MeAMabHOM,
natepanbHoi UNK 3aJiHel KONOHHBI MUNoHa. Mcnonb3oBaHne
ansa dukcaumm 'C MHTpaMegynnspHOro peTporpagHoro 6so-
KMpYEMOT0 CTEPIKHSA He TPebyeT NpUMEHEHMs JONONHUTENb-
HOM MMMobUNM3aumm, obecneynBaeT BO3MOXHOCTb paHHel
Harpy3K1 Ha onepupoBaHHYI0 KOHEYHOCTb.

A0NOJIHATENIbHAS UHDOPMALIUA /
ADDITIONAL INFO
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Treatment of horizontal dissection of the knee
menisci with platelet-rich plasma (PRP).
Literature review and analysis of own data

Mikhail P. Lisitsyn', Ruslan Y. Atlukhanov?*, Adam M. Zaremuk', Ekaterina M. Lisitsyna®

" A.l. Evdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia;
Z2Hospital of the Tsentrosoyuz of the Russian Federation, Moscow, Russia;
3 Guta Clinic, Moscow, Russia

ABSTRACT

BACKGROUND: Treatment of damage to the inner layer of the meniscus of the knee joint that does not extend to the articular
surface remains an open question. Subsequently, these injuries can cause a complete rupture of the meniscus that already
requires surgical treatment. Existing methods of treatment at this stage of meniscus injury have not shown their effectiveness.

AIM: Study the effect of platelet-rich plasma (PRP) on meniscus regeneration.

MATERIALS AND METHODS: The analysis of the 15 patients treatment results with the PRP method, which effectively stim-
ulates regenerative processes, was carried out. The effectiveness of the method was assessed using the following evaluation
scales: visual analog scale (VAS), Lequesne scale, WOMAC index (Western Ontario and McMaster Universities Osteoarthritis
Index), Lysholm scale, KSS scale (Knee Society Score) and magnetic resonance imaging (MRI).

RESULTS: According to the results of MRI performed after 6 months, there was no progression of meniscus damage after
PRP therapy by all parameters.

CONCLUSION: The study showed an improvement in all rating scales. In addition, according to MRI data, after 6 months
there was no progression of the degenerative process in the menisci. The presented method can be the first step in the treat-
ment of this pathology.

Keywords: meniscus; gonarthrosis; knee joint; arthroscopy; platelet-rich plasma; meniscus resection; chondromalacia.
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JleueHue ropu3oHTaNbHOrO0 paccnoeHUss MEHUCKOB
KOJIEHHOro cycTaBa oborauieHHOM TpoMbouuTaMm
nna3moit (PRP). 0630p nutepatypbl U aHanus
CO6CTBEHHbIX AaHHbIX

M.N. NucuupiH', P.A. Atnyxaros?*, A.M. 3apemyk’, E.M. Jiucuupiva’
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AHHOTALUNA

06ocHoeaHue. Bonpoc neyeHns NOBPEXAEHUA BHYTPEHHETO CIOS MEHUCKOB KOMEHHOr0 CYCTaBa, He BbIXOASALLMX Ha Cy-
CTaBHYI0 MOBEPXHOCTb, OCTAETCA OTKPBITEIM. B 0TAaneHHoN nepcneKTUBe 3TV MOBPEXAEHNS MOTYT BbI3BaTb MOJSHBIA Pa3pbiB
MeHUCKa M 0bycrnoBMBaTh HeobxoaMMocTb onepaTuBHOro JieueHus. CyllecTBylowme MeTofbl NEYeHUs FOpPU3OHTaNBHOIO
PaccioeHUs MEHNCKA He3ahEKTUBHBI.

Llents. V3yyeHne BnnsHUA oboralleHHon TpoMbouuTamm nnasmel (PRP) Ha pereHepaLmio MEHUCKOB.

Mamepuanel u Memodel. [poBefeH aHanM3 pesynbTaToB neveHus 15 nauueHToB MeToA0M HBEKUMI PRP, addextuBHO
CTUMYNMpYIOLLIE pereHepaTuBHble mpouecckl. OueHeHa adeKTUBHOCTL MeTofa MO LKaiaM OLEHKW: BU3yanbHas aHano-
roBas WKana (BAL), wkana Lequesne, nnaekc WOMAC (Western Ontario and McMaster Universities Osteoarthritis Index),
wkana Lysholm, wkana KSS (Knee Society Score).

PesynemameL. o pe3ynbTaTaM MarHUTHO-pe30HaHcHo ToMorpadum (MPT), npoBedeHHo Yepes 6 Mec, 0TMEYEHO OT-
CYTCTBME NPOrpeccMpoBaHUs NOBPEKAEHUS MEHUCKOB noche Tepanuu PRP.

3axsoyeHue. B vccnenoBaHum NoNlydeHo yNyyLLeHWe NOKa3aTesiel no BCeM OLEHOYHBIM LwKanaM. Kpome Toro, no faH-
HbiM MPT, yepes 6 Mec nporpeccupoBaHm1e AereHepaTMBHOIO NPOLLECca B MEHUCKAX 0TCYTCTBOBaO. [lpeAcTaBAeHHbIN MeTog,
MOXKET ObITb NepBbIM LLAroM B JIeYEHUM 3TOW NaTo0MMu.

KnioueBble cnoBa: MeHUCK; rOHapTPo3; KOJIEHHbIN CyCTaB; apTpocKonus; oboralueHHas TpOMﬁOLl,VITaMM nna3Ma; pesekumA
MeHUCKa; XoHApoManauumAa.
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BACKGROUND

Even in the early 20th century, the removal of a damaged
meniscus was believed to be the only appropriate treatment.
Cases and further studies have revealed that such treatment
results in the earlier development of knee joint osteoarthritis.
All this drives the need to search for new methods
of treatment for this pathology [1, 2]. Over time, a technique
was proposed for the partial resection of the damaged
meniscus instead of total meniscectomy [3]. In the 1980s,
several discoveries indicated the importance of the meniscus
in the stabilizing and shock-absorbing functions of the knee
joint [4, 5]. In 1989, attempts were made to transplant
the meniscus [6]. Currently, we note a tendency toward
the maximum preservation of the meniscus [7-9], even
if the meniscus was previously considered a rudimentary
structure that does not have a useful function in the body
[10]. However, it is not always possible to save the meniscus.
Complex and chronic injuries most often do not make it
possible to restore the anatomical and functional structure
of the meniscus. Problems also arise from the inability to
prevent the progression of osteoarthritis [11, 12]. Damaged
menisci are not prone to self-healing given the peculiarities
of the blood supply and structural organization [13-15].

Meniscus lesions are the most common intra-articular
knee injury and the most common causes of interventions
performed by orthopedic surgeons [16, 17]. The average
annual incidence of meniscus lesions is 66 cases per 100,000
populations, including 61 cases that subsequently lead to
meniscectomy [18, 19]. Men are at a higher risk for meniscal
injuries than women. The incidence ratio in men and women
ranges from 2.5:1 to 4:1, and the overall incidence reaches
its peak at age 20-29 years for both genders [18-23].
Meniscus lesions are the most common in the right knee
joint [18]. Etiological and pathophysiological factors are
different and depend strongly on the patient's age [17, 24].
The combination of these problems creates the basis for
the search for new methods of treatment that could prevent
the inevitable development of osteoarthritis.

The word “meniscus” comes from the Greek “meniskos”
and is translated as “crescent” [15]. The menisci acquire
their shape at weeks 8-10 of gestation, formed from
the mesenchymal tissue surrounding the joint [25, 26].
Fetal menisci have a cellular structure and a pronounced
vascular pattern over the entire surface [27]. As the fetus
develops, there is a gradual increase in collagen fibers
in the menisci, accompanied by a decrease in the number
of cellular structures [27, 28]. At this stage of fetal
development, joint movements form the main orientation
of collagen fibers in the meniscus. By age 9-10 years, only
10%-30% of the meniscus surface has a vascular network,
and at a more mature age, only 10%-25% of the meniscus
surface on the periphery has vessels and nerve endings
[27]. A mature meniscus of an adult has three zones,
namely, red (internal), rich in vascular network; white
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(peripheral), depleted in blood vessels; and intermediate.
The regenerative capacity should be directly related
to the blood circulation in this area, whereas the white
area remains susceptible to permanent post-traumatic and
degenerative damage [29]. During this period, the areas
of the medial and lateral menisci account for 51%—74% and
75%-93%, respectively, of the area of the corresponding
tibial plateau [27].

The knee joint menisci are paired, and as the name
implies, they are crescent-shaped (Fig. 1) and located
between the tibial plateau and femoral condyles.
The meniscus is represented by fibrous cartilage. The shape
of the menisci fits perfectly between the concave surface
of the femoral condyles and tibial plateau, which has a flatter
surface [30]. The medial and lateral menisci have different
sizes, as the lateral menisci are 32.4-35.7 mm long and
26.6—29.3 mm wide, whereas the medial menisci are 40.5—-
45.5 long and 27 mm wide [31, 32]. Although both menisci
are wedge- and crescent-shaped, the lateral menisci have
various sizes, shapes, thicknesses, and degrees of mobility
than the medial ones [27, 33].

The main stabilizing ligaments of the menisci (Fig. 2)
are the medial collateral ligament, transverse ligament,
meniscofemoral ligaments, and ligaments fixed to
the anterior and posterior horns [34]. The posterior horns
of the menisci are tightly attached to the subchondral
bone of the tibial plateau [35, 36]. This ligamentous
apparatus transmits the transverse and tensile load from
the soft tissues to the bone and reduces the contact area

. t
Fig. 1. Knee joint structure: 7 — anterior cruciate ligament; 2 —
posterior cruciate ligament; 3 — articular cartilage; 4 — internal
lateral ligament; 5 — external lateral ligament; 6 — medial me-
niscus; 7 — lateral meniscus; 8 — tibia; 9 — fibula; 70 — femur;
11 — patella.
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Fig. 2. Knee meniscus ligaments: | — posterior cruciate ligament;
2 — tribal collateral ligament; 3 — medial meniscus; 4 — anterior
cruciate ligament; 5 — patellar ligament; 6 — transverse ligament
of knee; 7 — posterior meniscofemoral ligament; 8 — tribiofibular
joint, superior tribiofibular joint; 9 — fibular collateral ligament;
10 — head of fibula; 77 — lateral meniscus.

between the articular surfaces [35]. The most common site
of attachment of the anterior horn of the medial meniscus
is the intercondylar region of the tibial plateau [37].
The posterior horn of the medial meniscus is attached
to the tibial plateau in front of the attachment site
of the posterior cruciate ligament [38, 39]. The medial
meniscus body is in close contact with the joint capsule
[40]. The anterior horn of the lateral meniscus is attached
to the tibial plateau in front of the intercondylar eminence,
immediately posterior and lateral to the anterior cruciate
ligament. The posterior horn attaches to the tibia between
the insertions of the anterior cruciate ligament and

Yol 28 (3) 2021
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the posterior horn of the medial meniscus [38]. In addition,
there is a zone of contact with the popliteal muscle
[41]. The posterior edges of the menisci are in direct
contact with the joint capsule, while their outer surfaces
remain free and loose [40]. The meniscofemoral ligaments,
also known as the Humphrey and Wriesberg ligaments,
connect the posterior horn of the lateral meniscus to
the insertion of the posterior cruciate ligament on the medial
condyle of the femur. Only 46% of people have both of these
ligaments; however, 100% of the population has at least one
of them [34].

The structural aspects of menisci represent a very
important part of the study of their reparative capabilities
(Fig. 3). The meniscus consists of a dense extracellular matrix
that consists mainly of water (72%), collagen (22%), and cell
inclusions [42]. Other components are glycosaminoglycans
(17%), DNA (2%), adhesion glycoproteins (<1%), and
elastin (<1%) [13, 43]. Proportions may vary depending
on age, injury, or pathological condition [43]. Collagen makes
up approximately 75% of the total mass of the meniscus
and has the main framework function [44]. Collagen type |
predominates in the red zone (approximately 80%), whereas
other types of collagen (I, lll, 1V, VI, and XVIII) account
for <1% of the total mass. In the white zone, collagen makes
up 70% of the tissues by dry weight, of which 60% is type II
collagen and 40% is type | collagen [45].

Type | collagen fibers have a different orientation depending
on the meniscus zone. Closer to the red zone, they are
parallel to the meniscus surface, whereas at the periphery,
they are oriented perpendicularly. Parallel-oriented fibers
and radial-directed fibers, intertwining with each other
in different layers of the meniscus, form a “framework” that
ensures its structural integrity [15, 29, 46-52]. This weave

Fig. 3. The histological structure of the meniscus: @ — meniscus view from above (7 — white zone; 2 — red zone; 3 — border (red-
white) zone; b — meniscus view in cross section (7 — vessels; 2 — parallel oriented fibers; 3 — radially oriented fibers; 4 — surface

layer cells; 5 — chondrocyte-like cells; 6 — fibroblast-like cells.
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structure is ideal for bearing vertical and horizontal loads
[53-55].

In addition to collagen, elastin is a structural component
of the meniscus. The combination of mature and immature
elastin fibers is found in very low concentrations (<0.6%)
in the adult meniscus. The exact biochemical and functional
significance of elastin in the meniscus remains to be
determined [30, 44, 56, 57].

Proteoglycans is the main component of the matrix [58].
These molecules include protein, glycosaminoglycans
(chondroitin-6-sulfate, 60%), dermatan sulfate (20%-30%),
chondroitin-4-sulfate (10%-20%), and keratin sulfate
(15%) [43]. Aggrecan is the main large proteoglycan
of the meniscus, whereas biglycan and decorin are
the main small proteoglycans [59]. They are mainly involved
in the water absorption ability of the meniscus, which
enables it to retain its shape when compressed [59, 60].
Adhesion glycoproteins are also essential components
of the meniscus matrix, as they serve as a cement-
like link between the matrix components and cells.
The main adhesive glycoproteins in the human meniscus
are fibronectin, thrombospondin, and collagen VI [61, 62].

There is no single classification of meniscus cells [63].
In the white zone of the menisci, the cells are rounded and
behave similarly to fibrochondrocytes or chondrocyte-like
cells [64]. The red zone cells are oval or spindle-shaped
and are classified as fibroblasts [64]. In the superficial
zone of the meniscus, a population of flattened and
spindle-shaped cells without cellular inclusions was found.
Although the exact function of these cells is unknown,
they could be specific progenitor cells with regenerative
capacity [65].

The blood supply to the meniscus is rather poor.
It receives its main nutrition from the popliteal artery
system. Branches extend from the perimeniscal plexus
to the region of the posterior and anterior horns
of the menisci [66].

The peripheral edge of the lateral meniscus (10%—
25% of the area) and 10%-30% of the peripheral edge
of the medial meniscus can be considered a completely
avascular zone. This information is important for
understanding the regeneration process [29, 67, 68]. Vessels
from the meniscus ligaments also provide nutrition to
the meniscus but penetrate deep into the meniscus
substance for a short distance [67]. The rest of the meniscus
is nourished by synovial fluid [69].

The recurrent nerve of the common peroneal nerve
is the main branch of menisci innervation. They follow
the entire path with the vascular bundle, and most of them
are located in the outer third of the meniscus, closer to
the joint capsule [70, 71]. Mechanoreceptors accumulated
in the posterior horns of the menisci. These are the Golgi
bodies, Ruffini, and Paccini corpuscles [72], which have an
important function in joint deformity, changes in pressure,
and tension, and are responsible for neuromuscular
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inhibition, respectively [73]. In the outer 2/3 of the menisci
and horns, free nerve endings, nociceptors, which are mainly
responsible for pain sensitivity, can be detected to a lesser
extent [73-79].

The structure, morphology, and hiochemical
composition of the menisci provide a number of important
functions in the knee joint. Main biomechanical
functions include load transfer [1, 48, 80-84], shock
absorption [50, 55, 84-86], stability [87-91], nutrition [92, 93],
joint lubrication [93-96], and proprioception [35, 73, 74,
78, 97-100]. The menisci create joint congruence, reduce
contact stress, and create a large contact surface for
articular surfaces [80, 101].

Platelet-rich plasma (PRP) has the ability to regenerate
tissues, which has been proven in several experimental
studies. However, it is unknown whether percutaneous PRP
injections are effective for internal meniscal lesions, without
extension to the articular surfaces. Thus, our study aimed to
analyze the effect of PRP on the ability to influence the reg
eneration of the menisci.

The issues of treatment of meniscal injury without access
to the articular surfaces (Stoller degrees I-II) of the menisci
remain controversial. Internal damage to the meniscus
can lead to a decrease in sports activity and further
rupture of the meniscus [19, 102], which further impairs
the normal state of the cartilaginous tissue of the joint
[103]. Conservative methods often give poor results [104],
and surgical treatment is excluded because of the absence
of a complete rupture [105]. Therefore, the search for new
methods of treatment is a priority.

In this case, the rationale for using the PRP
injection method is its physiological characteristics. Platelet
alpha granules contain and release numerous growth
factors, namely, hepatocyte growth factor (HGF), vascular
endothelial growth factor, platelet-derived growth factor,
transforming growth factor B, basic fibroblast growth factor,
and IGF-1[106, 107].

Osteoplastic processes are regulated by bone
morphogenetic proteins that induce the differentiation of bone
progenitor cells into osteoblasts [108]. The main types
of bone morphogenetic proteins (BMP2, BMP3, BMP7, and
BMP8a) involved in the regulation of fracture union are
described by Even et al. [109]. Under their action,
anabolism prevails over catabolism, which is reflected
in higher rates of the synthesis of type Il collagen and
prostaglandin [60, 110]. An increase in chondrocyte
proliferation and matrix production has also been documented
[111-114]. The increased secretion of hyaluronic acid
affects synoviocytes [66], thereby creating the most
favorable and balanced condition for high-quality angio-
genesis [116].

IGF-1in PRP can suppress programmed cell death [117].
Lower apoptosis rates have been found in in vivo studies by
Mifune et al. [118]. They suggested that PRP preparations
could have a positive effect on chondrocyte apoptosis.
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In osteoarthritis, reducing pain by suppressing
inflammation is the leading indicator of growth factor
activity in PRP. The main effect is most likely to be exerted
by cyclooxygenase type 2 (COX-2) and intrinsic nuclear
factor kappa B (NF-kB), which are the main participants
of the inflammatory cascade [109, 119, 120]. HGF is a key
cytokine contained in PRP alpha granules, which has an
anti-inflammatory effect by inhibiting monocyte-like cells,
chemotaxis. This anti-inflammatory effect is mediated
through the inhibition of NF-kB signaling and subsequent
disruption of the expression of NF-xkB-dependent pro-
inflammatory mediators [120].

Wu et al. [121] showed that PRP counteracts
the interleukin (IL)-1B-induced inflammatory cascade and
tumor necrosis factor alpha (TNF-a), which demonstrated
the inhibition of IL-1 and COX-2. Lee et al. [122] explained
the analgesic effect of PRP by an increase in the mRNA level
of the cannabinoid receptors CB1 and CB2 (receptors that
have analgesic and anti-inflammatory effects). Alternatively,
PRP affects cartilage degeneration by altering autophagy
in chondrocytes. With advancing age, the cartilage loses
its self-renewal ability [123]. However, scientists have
shown an increase in chondrocyte dormancy after PRP
injection [124], which can ultimately restore this regenerative
function through the restoration of autophagy and reversal
of the aging process [125, 126].

MATERIALS AND METHODS

The results of treatment of patients who underwent
intrameniscal percutaneous injection of PRP under
ultrasound (US) control were evaluated. The control group
included 15 patients (10 men and 5 women, Table 1).

The criteria for inclusion in the control group were age
18-50 years, Kellgren-Lawrence grade |-l gonarthrosis,
Stoller grade Il meniscal injury confirmed by magnetic
resonance imaging (MRI), absence of conservative treatment
during the last 6 months, and pain syndrome for >6 months.

The exclusion criteria were age <18 years or >50 years,
history of trauma, previous knee surgery, generalized
inflammatory arthritis, systemic disease, pregnancy, severe
infection, oncology, blood-clotting disorders or anticoagulant
therapy, injection of corticosteroids into the knee joint,
spinal symptoms, and overweight (body mass index should
not exceed 27.0 kg/m?).

Table 1. Distribution of patients by age and sex

Age, years
Gender
18-30 31-40 41-50
Men 3 5 2
Women 1 3 1
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A Ycellbio Kit tube (Ycellbio Medical Co., Ltd., South
Korea) was used to obtain a PRP suspension. Compared
with similar systems (about 1 million cells/pL), this system
for obtaining PRP is simple and safe and obtains high
concentration of platelets. The resulting type of PRP can be
attributed to type 3a according to the classification proposed
by Mishra in 2011.

Components required for receiving PRP (Ycellbio/closed
cycle):

+ Ycellbio container (Ycellbio Medical Co., Ltd., South

Korea)

« Venous blood (15 mL)

 Anticoagulant dextrose citrate (1.5 mL)

« 20 cm3 syringe (1 pc)

» 5cm3 syringe (1 pc)

« 3 cm3 syringe (1 pc)

« 21-G needle or winged needle (1 pc)

« 40-mm 18-G needle (2 pcs)

 Alcohol-soaked gauze pad

o Tweezers

« Centrifuge Rotofix 32A (Andreas Hettich GmbH & Co. KG,
Germany)

« Counterweights for the centrifuge

Using a 20-cm?® syringe, 15 mL of venous blood is taken
from the patient. Initially, the inner surface of the syringe
barrel is moistened with an anticoagulant. For this purpose,
a 20-cm3 syringe is filled with 1.5 mL of anticoagulant
and shaken gently. Then, an anticoagulant and collected
blood are sequentially injected into the Ycellbio container.
The container is installed in a special beaker, which
is placed in the centrifuge cell. A beaker with a pre-
prepared counterweight is installed in the opposite cell.

Fig. 4. The introduction of the needle into the meniscus under
ultrasound control (the arrow indicates the needle).




OPUTHAJTBHBIE VICCTIE [IOBAHNA

Centrifugation is performed at 3200 rpm for 4 min. After
the centrifugation, both beakers are removed from
the centrifuge. The erythrocyte suspension level is corrected
in the Ycellbio container. For this purpose, using a rotary
cap in the lower part of the container, the suspension level
is lowered into the lower section of the container, thereby
preventing the separation of the suspension from the plasma
layer. The container is placed in a special beaker and then
in a centrifuge cell, and an appropriate counterweight is
installed.

A suspension of platelets (approximately 0.5 mL) is
injected into the region of the posterior horn under US
control. A small amount (approximately 0.2 mL) is also
injected into the border precapsular zone of the joint (Fig. 4).
After the procedure, the patients remained in the outpatient
department for 2 h.

During the procedure, all patients noted nagging
pain similar to toothache (5—6 points on the visual analog
scale of pain [VAS]), which spontaneously disappear
within 3-5 h. Rarely, the pain syndrome persisted for >12 h
(2 patients). Apart from the PRP injection, the patients did
not receive any other drugs or physiotherapy.

Efficacy was assessed using pain assessment scales,
namely, VAS, Lequesne scale, Western Ontario and
McMaster Universities Osteoarthritis Index, Lysholm scale,
and KSS scale (Knee Society Score).

RESULTS

The results of treatment of patients are presented
in Table 2 and in Figures 5 and 6. According to the VAS,
Lequesne, Lysholm, KSS scales, and WOMAC index, all
parameters improved, degree of pain syndrome decreased,
and functional parameters increased.

Table 2. Mean scores on control scales: before and 6 months after
platelet-rich plasma (PRP) therapy

Timing
Estimation scale,
points Before PRP After 6 months
therapy
VAS 5.7 1,4
WOMAC index 33,8 14,5
Lysholm scale 57,6 89,7
Lequesne scale 11,2 3,4
KSS scale 67,5 85,4

T.28,Ne3, 2021

Note. VAS, visual analog scale; WOMAC, Western Ontario
and McMaster Universities Osteoarthritis Index; KSS, Knee Society
Score; and PRP, platelet-rich plasma..
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Fig. 5. MRI of the patient before the platelet-rich plasma (PRP)
procedure.

Fig. 6. MRI of the patient 6 months after the platelet-rich plasma
(PRP) procedure.

CONCLUSION

The issues of treatment of damage to the inner
layer of the knee joint menisci, which does not extend
to the articular surface, remain. In our study, all rating
scales demonstrated an improvement in performance.
In addition, according to MRI data, after 6 months, no
progression of the degenerative process in the menisci was
observed. We believe that our method can be the first step
in the treatment of this pathology. We obtained a patent for
this treatment method (RU No. 2747589 dated May 11, 2021).

Monitoring of patients and further studies will give
an accurate answer to the question of whether PRP can
have a regenerating effect on the meniscus, since it has
prerequisites. The authors hope the readers will get a
holistic understanding of the subject, its possibilities, and
the role and place of PRP in the treatment of meniscus
injuries.
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[lMHaMuuyecKoe ynbTpa3ByKoOBOE UCCNef0BaHue
MeAuonaTeIApHOM CUHOBUAJNIbHOW CKNAAKU
KOJIGHHOro cycTaBa

H.A. Ecbkun’, A.A. Oukypenko', @.Y. Kycosa', A.N. Kypnsxos?, A.B. Fopoxsopgatikuin'™,
H.H0. Mateeesa’

! HaumoHanbHbIi MedMUMHCKMIA MCCTIe[L0BaTESIbCKIA LIeHTp TpaBMaTonorvm v optoneani umenu H.H. Mproposa, Mocksa, Poccus;
2MepBbIit MOCKOBCKMIA rOCY1apCTBEHHBINA MeAVLIMHCKII YHUBEpCUTeT MMenn WM. Ceuerosa (CeyeHoBCKuil yHuBepcuTeT), Mockea, Poccust

AHHOTALUNA

O6ocHoeaHue. OpHoi M3 NpuunMH GOpPMMPOBaHKUA CMHAPOMA bonel B MepefHeM OTAese KOJIEHHOrO CyCTaBa SIBNISETCA
MaToNorMyeckn YTONLLEHHas MeauonaTennsapHas cuHoBManbHaa cknagka (MICC). MICC vawe Bcero naTonorMyeckn us-
MEHSIETCS U BCNeACTBME 3TOT0 NPUBOAMUT K U3MEHEHUAM DNM3NeXKaLLMX CTPYKTYP KONeHHoro cyctaBa. 0HaKO CyLLecTBylT
CNOXKHOCTM B OLeHKe npamMoro Bo3geicTana MICC Ha cycTaBHOM XpsLL, HALKOSIEHHUKA U MeAMaNbHOr0 MblLLenka 6epeHHoi
KOCTH, 1A 3T0ro LienecoobpasHo BeINoaHATb Y3W ¢ npuMeHeHneM byHKLMOHaNbHbIX Npob.

Llene uccnedosanus. V3yuntb adpdextnBHOCTb Y3U ¢ npuMeHeHneM $yHKLMOHANbHBIX NPOb B AMArHOCTMKE NaTonoruu
MIICC, KoTopble MMEIOT BaKHOE 3HaYeHWe B ONpefeneHUy TaKTUKW U OLieHKe pesyNbTaToB JIe4eHus.

Mamepuanel u Memodbl. MNpefcTaBneHbl pe3ynbTaTbl cpaBHUTENBHOrO 00cnenoBaHus 80 nauueHToB. MepBbIM 3TanoM
nauueHTam BbinosHsanock MPT, no faHHbIM KoToporo oueHuBancsa Tun naMeHenus MICC. BropeiM atanom nposogumnock Y3U
C NPUMeHEHNEM QYHKUMOHAMbHBIX NPoo.

Pesynemamei. Mo gaHHbiM MPT tun A BeisneHy 11, tun B—y 17, 7un C —y 38 u un D — y 14 naumenToB. PesynbTa-
Tbl Y3W nokasanu, yto MICC tuna A u B He ywemnsanucs vy B ogHoM cnyyae, a MICC tuna C v D ywemnanuck B 24 (63,2%)
1 12 (85,7%) cnyuasix coOTBETCTBEHHO.

3axnoyeHue. poBeieHHOe UCCeL0BaHWE NO3BONIUI0 ONPeAenTbL He TOMbKO Hannyme UM OTCYTCTBUE MaTONorMyecKu
yTonweHHon MICC, Ho 1 OLEHMTbL CTeNeHb BAMAHKA ee Ha DNM3nealume CTPYKTYpbl CYCTaBa, TaKue KaK TOJILLMHA, CTeneHb
BaCKy/APM3aLMM KaK CaMOW CK/AfKW, TaK U CMHOBMaNbHOWM 000JI0YKM BOKPYr Hee, Hanuuue WM OTCYTCTBUE YLLEMIEHUS
npu crubanumn 1 pasrnbaHum KoneHHoro cyctaBa u SHELF-cuHapoma, a cnepoBatesnbHO, CTeneHb ee yyactus B hopMupoBa-
HWW 6051€BOT0 CMHAPOMA.

KnioueBble cfioBa: KONEHHbIN CYCTaB; MeAnonaTeNnapHas cuHoBuanbHas cknagka; MPT; Y3U; dyHKumoHanbHble npobbi.
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Dynamic ultrasonic research mediopatellary
synovial folding knee joint
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"N.N. Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia;
2|.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

ABSTRACT

BACKGROUND: One of the reasons for the formation of pain syndrome in the anterior part of the knee joint is a pathologi-
cally thickened mediopatellar synovial plica (MP). MP most often pathologically changes and as a result leads to changes in
the nearby structures of the knee joint. However, there are difficulties in assessing the direct impact of MPSS on the articular
cartilage of the patella and medial condyle of the femur, for this it is advisable to perform ultrasound examination using func-
tional tests.

AIM: To study the effectiveness of ultrasound examination with the use of functional tests in the diagnosis of MP pathology,
which are important in determining tactics and evaluating treatment results.

MATERIALS AND METHODS: The results of a comparative survey of 80 patients are presented. The first stage of the MRI
was performed on patients, according to which the type of change in MP was evaluated. The second stage was ultrasound with
the use of functional tests.

RESULTS: According to MRI data, type A was detected in 11, type Bin 17, type C in 38 and type D in 14 patients. Ultrasound
results showed that type A and B MP were not infringed in any case, and type C and D MP were infringed in 24 (63.2%) and
12 (85.7%) cases, respectively.

CONCLUSION: The study made it possible to determine not only the presence or absence of pathologically thickened MP,
but also to assess the degree of its influence on nearby joint structures, such as thickness, the degree of vascularization of both
the fold itself and the synovial membrane around it, the presence or absence of infringement during flexion and extension of the
knee joint and SHELF syndrome, and therefore, the degree of its participation in the formation of pain syndrome.

Keywords: knee joint; mediopatellar synovial fold; MRI; ultrasound; functional tests.
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OPUTHATTBHBIE VICCTIE JOBAHNA

BBEJEHUE

OpHoit M3 npuumMH GopMMpOBaHMA cuHApoMa bGoneii
B NepefiHeM OTZAeNe KOJEHHOro cycTaBa fBNseTCs natosio-
TMYECKM YTONLLEHHAs MeAMonaTenspHas CUMHOBWasbHas
cknagka (MICC). CoBMecTHO ¢ MHpanaTennspHoK, cynpa-
naTennapHoii 1 NaTepanbHoON CKagKkaMu oHa hopMupyeTcs
B0 BpeMsi ambpuoreHe3a. Ecnu MemBpaHbl He MONHOCTbH
pacnanunck, TO UX OCTaTKM KNNAaCCUPULMPYIOTCA Kak CMHOBU-
anbHble cknagku. MICC cumtaeTcs pyavMEHTOM, KOTOpbIN
Mo pagy MPUYMH UMEET KIIMHMYecKue npossienus [1-4].
MICC yalLe Bcero NaToiorMyeckn uaMeHsieTcs (yTonwaercs,
MOBPEXAAeTcs) M BCIeLCTBUE 3TOM0 MPUBOLAUT K U3MEHEHH-
AM BM3nexalumx CTPYKTYp KoneHHoro cyctasa [5-8]. B 3a-
BMCMMOCTM OT Pa3/IMYHbIX MPUYMH BO3HUKAET BOCMaNEHWe,
runepTpodus, YTo CTaHOBUTCA NpuymMHoi ywemnenus MICC
1 6onesoro cuHapoma y naumentos [9-11].

Mpn Hanuuum *anob y naumeHTa Ha 60MM W LLENYKH
B MepejHeMeManbHOM OTAeNe KOMeHHOro cycTaBa NpoBo-
putcs auddepeHumanbHas AMarHocTUKa MeXay naronorve
BHYTPEHHETO MEHWCKa, BHYTPEHHEN HOKOBOW CBA3KW, Meay-
anbHOro yAepuBaTens HafKoNeHHUKA, NOLHAAKONIEHHUKO-
Boro »uposoro Tena u MICC [12]. Cbop aHaMHe3a, KnnHWYe-
CKWiA OCMOTP NaLMEHTa, PeHTreHorpadus KosIeHHOro cycTaBa
B 3-X NpoeKumsx (oA MCKIoYeHNs natennodemopasnbHoil
AVMCINa3nm), MarHUTHo-pe3oHaHcHas ToMorpadumsa (MPT) uH-
(opMaTHBHbI, HO, K COXKaNeHUo, He MO3BOJISIOT MOHOLEH-
HO cyauTb 0 BoBneyeHHocT MIICC B naTonormyeckwid npo-
uecc. Ecnm 6oneBoi CMHAPOM U LLENYKM BO3HUKAIOT TOJbKO
Mpy ONPeAeNieHHOM [IBUMEHUM UIW MOJOXEHUN CyCTaBa, UH-
dopMaLmm, NoNyyYeHHoI NepeUncieHHbIMU METOAaMK, OyaeT
HeJ0CTaTo4HO [/ NOCTAHOBKM AnarHo3a. MetoaoM Bhibopa
B TaKOM Clyyae SIBNSETCA YNbTPa3ByKOBOE MCCNeAO0BaHMe
(Y31), oHo no3BOSISET OLLEHUTb KOHMPY3HTHOCTb M XOHApO-
MansaumMio CycTaBHbIX MOBEPXHOCTEN, TOMLLMHY CYCTaBHOIO
XpsiLLa B LOCTYMHBIX A4S UccnefoBaHus obnactax, aHaToMm-
yecKyto hopMy, LIeIOCTHOCTb U CTPYKTYPY MEHUCKOB, BHELL-
HWX CBA3OK (BHYTPeHHAs DOKOBas CBA3KA, HapyxHas DoKo-
Bas CBA3KA, COOCTBEHHas CBA3KA HAAKOMEHHMKA), Halu4me
BOCMaJIMTESNbHbIX W3MEHEHMIA KanCynbl CycTaBa W NojHam-
KoneHHukosoro wuposoro Tena, MIMCC [13]. CoBpeMeHHble
annapatbl 4518 Y3 He umeloT niyyeBoit Harpy3Kku, CTOMMOCTb
1CCe0BaHNUA HEBBICOKA M MMEETCS BO3MOXKHOCTb MHAMU-
YECKOro KOHTPOJIS, MO3TOMY MeTog, YA00eH 4118 NpUMeHeHus
Bpayamu TpaBMartosioramm-opTonefiaMm Ha ambynaTtopHoM
npueMe.

OnHako, HecMoTpsA Ha Bce npeumyulectsa Y3WU, cyue-
CTBYHOT CNOXHOCTU B OLeHKe npsMoro Bosgenctsns MICC
Ha CYCTaBHOM XPALL, HAAKONIEHHWUKA U MeAMANbHOMO MbILLEN-
Ka 6espeHHol kocTu [14, 15], ans 3Toro LenecoobpasHo Bbl-
nonHsATb Y3 ¢ npuMeHeHneM QyHKLMOHANBHBIX Npob.

Lenb uccnepgoBaHus — usyuntb apdexTuBHoCTb Y3U
C NpuUMeHeHWeM GYHKLMOHanbHbIX Npob B AMArHOCTMKe na-
Tonorun MIICC, KoTopble UMEKT BaXKHoe 3HayeHWe B onpe-
LENEHUN TaKTUKU W OLLEHKE Pe3yNbTaToB JIEYEHMS.
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06cnenoBaHo 80 maumneHToB ¢ 6015MM B NepeaHeEM OT-
[ene cycTaBa, B TOM uucne 46 MyxumH (57,5%), 34 xeH-
WKHbI (42,5%). CpepHui Bo3pacT naumeHToB — 23,9 net
(18—25 ner). Bo BpeMs auHamuyeckoro Y3U y Bcex na-
LMEHTOB OLIEHMBANOCh COCTOSHUE 2 CYCTaBOB [AJi COMO-
CTaBMIEHUS KIMHUYECKOW KapTuHbl. OueHKa mpoucxopmna
Mo CNeAyoLLIMM KPUTEPUAM: TUN CKNagku; Hanndime SHELF-
CMHAPOMa, YLEM/IEHUS CKNAJKW B naTennohemMopansHoM
COYNEHEHWM, BAaCKYNAPU3aLMM CKITAKW U CUHOBUTA KONEH-
HOro cycTaBa.

BceM naumeHTam nepep HasHauyeHueM Y3W 6bino BbI-
nonHeHo MPT KoneHHoro cycTaBa Ha annaparte Ingenia 1.5 T
(Philips, Hunepnangpl) (puc. 1). MICC BbIrNsaUT Kak nonoca
HWU3KOWN MHTEHCMBHOCTM KaK Ha T1, Tak 1 Ha T2 B3BeLLEH-
HbIX W30DpaXKeHWAX, pPacrofioXeHHOW Nepes MeananbHbIM
MbILLENIKOM GefpeHHON KocTu. OHa HaxoauTcs Hemocpep-
CTBEHHO 33 JXWUPOBOW CKIaAKoW TpeyronbHon ¢opMbl. Me-
JvVonaTennsapHas MnacTHKa UMeeT HU3KYI0 MHTEHCUBHOCTb
CMrHana Ha B3BeLUEeHHbIX u3obpaxenuax T1 u T2, ee MoxHo
ONTUManbHO BU3YaNnu3uMpoBaTb C MOMOLLbH B3BELLEHHbIX
n306paxKeHnin T2 B aKCManbHOM U CaruTTaNnbHOM NNOCKOCTSX,
B3BeLLEHHbIe 1306paeHns T2 MOryT BbITb BbINOAHEHDI C NO-
[aBJIeHNEM upa unm 6e3 Hero. Y Bcex NaLueHTOB npoBefe-
Ha OLleHKa TUNa CKNNafKu B COOTBETCTBUM C KiaccuduKaLmel
J. Sakakibara [16].

Tun A (n=11 naumeHTOB) — CKMafKa NpeACTaBlieHa n-
HEMHBIM XryT000pa3HbIM YTOMLLEHUEM CUHOBUATbHOW CTEH-
KM Mo MeianbHOM MOBEPXHOCTU Kancysbl CycTaBa.

Tun B (n=17 naumeHTOB) — CKNaJKa NpeACTaB/ieHa
YLMHEHHBIM JIMHEMHBIM TSXXEM C HEPOBHBIMM KOHTYpaMM,
HO He [LOCTUraeT MeauanbHOro MblLLesika bejpeHHoN KoCTw.

Tun C (n=38 naumeHTOB) — CKNaAKa yLMHEHa, YTON-
LeHa, C HepPOBHbIMKM BaxpoMuaTbiMM KOHTYpamu, pacnpo-
CTpaHseTCs Ha 0bnacTb MeauanbHOro MbllLenka beapeHHol
KoCTH.

Tun D (n=14 naumeHTOB) — CK/aflKa pacnpocTpaHseT-
A Ha 0bnacTb MefManbHOro Mblllenka befipeHHoN KocTu

ke,

Puc. 1. MonyyeHHas ¢ NOMOLLbK MarHUTHO-Pe30HAHCHOI TOMOrpa-
bun KapTMHa MeaMoNaTeNNAPHONA CUHOBMANBHON CKNAAKN

Fig. 1. A picture of the mediopatellar synovial fold obtained using
magnetic resonance imaging
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YTOJILLEHa, HEPOBHas, UMEeT LieHTpanbHbIi aedekT (peHe-
CTPMUPOBaHHas CKIafKa).

Bcem naumeHTam 6b110 BbinonHeHo Y3W KoneHHoro cy-
CTaBa C npuMeHeHWeM dyHKUMOHanbHbIX npob. 06cnesoBa-
HWe C UCMONb30BaHUEM NMHeNHOro npeobpasoBatens 12 My
¢ anneptypoin 38 MM (cuctema JU 22; Philips Medical Sys-
tems) npoBoaun Bpay, KOTOPLIA He Y4acTBOBaN B KOHCEp-
BaTMBHOM JleYeHUu M nocnepyrowein onepaumv. lNepeg Y3U
Bpay 3HaKoMusIcA ¢ pe3ynbTatamu MPT.

KpuTepui BKNKOYEHNSA B UCCNeL0BaHNE: BUAUMOE «YLLEM-
NeHue» natoniornyecku yronwenHon MICC B natenndemo-
panbHOM couneHeHun. Kputepum mckmouenms: niobble co-
YeTaHHble MOBPEXEHWUSA, BKIIIOYAs MaToNOMMI0 MEHUCKOB,
MoBPEeXAeHMs DOKOBBIX M KPeCcTo0bpa3HbIX CBA30K, MOBPEX-
[JEHWS CYCTaBHOr0 XPALLIA OMOPHbIX MOBEPXHOCTEMN KONEHHOTO
cycrtaBa, a Takxe MICC tuna A n B.

Imuyeckas akcnepmus3a. MNpoToKon uccnepoBaHus Gbin
04,06peH TOKanbHbIM 3TUHECKUM KOMUTETOM no bronoruye-
CKOW ¥ MeauumHcKon atnke OTBY «UWUTO mM. lproposax
MwuH3ppasa Poccum (N2 3 ot 26.10.2017).

PE3Y/IbTATbI

CywiecTByeT ABa crocoba ynbTpa3ByKOBOM AMarHOCTUKM.

MepBbid cnocob onucaH B pabote L. Paczesny,
J. Kruczynski (2009) [17]. CHayana npoBefeHo CTaHapT-
Hoe coHorpaduyeckoe McCnefoBaHMe CycTaBa B COOTBET-
cteum ¢ MeToamkon N. Grobbelaar, J.A. Bouffard (2000) [18].
Bo Bpems cTaHapTHOro coHorpadMyeckoro UccnefoBaHus
UIKOCTb B BEPXHEM yrnybneHun bbina naeHtudmumpoBaHa
C noMolLbio bannotmpoBkM fatumka [19]. 3atem npoBegeH
AnHamudeckuii Tect MICC. WccnepyeMoro pacnonaranu
NeXa Ha CruHe, C NOHOCTbLI0 BbITAHYTON HUXHEN KOHEYHO-
CTbH B KOJIEHHOM CyCTaBe U paccnabneHHOM YeTbIpeXrnaBom

Yol 28 (3) 2021
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Mblllen. [atuMk pasmeliand B MOMEpeyHOM MOM0oXKe-
HWW Haf nepefHeMeAManbHOW YacTblo KOMEHHOro CycTaBa
(pvc. 2), 4TO NO3BONIANO BU3YaNM3MPOBaTh MeAMANbHYI0 rpa-
HWLY HafKONEHHUKA, HaAKONEHHUKOBbIN XPALL U BbIMYKITY0
YacTb MeJMaNbHOr0 MbilLeska bepeHHol KocTu.

MICC bepeT Hayano Ha MeaManbHOM CTEHKe MOJSIOCTM
KONEHHOTO CycTaBa, MAET KOCO BHU3 K MHdpanaTennspHoii
xupoBoii nogywwuke. MIMCC B HopMe ToOHKas, po3oBas 1 3a-
cTU4Han (puc. 3). MoxeT ObiTb CBA3aHa C cynpanatennsp-
Hon cknapkon. Beisensemoctb MICC konebnetca ot 18,5
0o 72,0%. Knaccudumkaums MIICC: a) otcytctsyer, 6) pyau-
MeHTapHas, B) MoJHas, I) napHas, [) (peHecTpUpoBaHHas,
e) BbicoKas. [TpuinHaMu natonormyeckoro usmeHenust MICC
MoryT ObITb HenpsMas TpaBMa, NpAMOIA YAap UM XpOHUYe-
CKas TpaBMaT13aLms B NPOLECCe CMOPTUBHON AEATENBHOCTH
(B TOM uncnie ¢ sBNEHUAMK cuHoBUTA). MNokasaTtenb 3abone-
BaemocTu MIICC coctasnset ot 3,25 go 11% cnyyaes.

XpoHuyecKas TpaBMaTM3auMs M BOCManeHue Bbi3biBany
unbpo3 MIICC, KoTopas Tepsna CBOK 371aCTUYHOCTb U CTa-
HOBMWNACh TOJICTON W HE3NACTUYHON. B pesynbTaTe ABMMXKEHMI
CKNafiKa yLieMnsnach Mexay HaAKONEeHHUKOM U MbILLESTKOM
benpeHHon KocTu. [lpu 3TOM Habnoganacb 0fHOCTOPOHHASA
(ILBYCTOPOHHSIS) XOHAPOMAaNALMA CYCTaBHbIX NMOBEPXHOCTEV
natennodeMopansHoro cycTasa.

lpaBunbHOCTL pa3MelLeHns ybTPa3ByKOBOro AaTHMKa
KOpPpEeKTUpOBau s JOCTUIKEHWUS BU3yann3aLmMm MIoCKoCT-
HbIX COHOrpaUyecKNX OpPUEHTUPOB C MOMOLLbIO PEHTTEHO-
rpadmyeckoro CHMMKa (puc. 4). 3TM MoONoXeHus ynbTpa-
3BYKOBOr0 TpaHCAblocepa MO3BOMSANM BM3yanu3upoBaTh
MeJManbHY0 TPaHuULly HaLKONEHHWKA, HaLKONEeHHWUKOBBIN
XPALL U BbINYKITYH0 FPaHULYY MeaManbHOro MbllLesika befpeH-
HoW KocTk, a Takxke MIICC. lMocne onpeaenexmns npaBuibHO-
ro pacnosioXeHWs MepBbIM MasbLEM NEBOM PyKW CMeLLann
HaJKONMEHHVK B MedMasnbHyl0 CTOPOHY CyCTaBa BO BpeMs

Suprapatellar
plica

Lateral plica

Mediopatellar
plica

Anterior cruciate
ligament

Infrapatellar
plica

Puc. 2. PacnonoxeHue KOHEYHOCTU M AaTuuKa Npu coHorpadum
MeZAMonaTesNIAPHOI CMHOBUANbHOM CKNaAKK, a TakKe npoBefieHue
AVHaMWYeCKoro TecTa

Fig. 2. Location of the limb and transducer during sonography of
the mediopatellar synovial fold, as well as the dynamic test
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Puc. 3. Vinntoctpaums 1 cxema pacrnonioxXeHns MeanonatensspHoi
CMHOBWasbHOM CKINaJiKM KOJEHHOr 0 CycTaBa

Fig. 3. Illustration and layout of the mediopatellar synovial fold of
the knee joint




OPUTHATTBHBIE VICCTIE JOBAHNA

Puc. 4. PentreHorpamMMa KoneHHoro cycrasa. [lo3vumm ynbTpa-
3BYKOBOr0 AaT4MKa NMpy NPOBELEHNM UCCNe0BaHus: | — AaTumK
pacrofioxeH HenpaBuibHO, bonee MPoKCMManbHO; 2 — AaTyMK
pacrnosioxeH B MpaBUIbHON MO3ULMKM; 3 — AATYMK PacrosioxeH
HenpaBuibHO, bonee AucTanbHO

Fig. 4. X-ray of the knee joint. Positions of the ultrasonic transducer
during the study: 7 — the transducer is located incorrectly,
more proximally; 2 — the sensor is in the correct position; 3 —
the sensor is located incorrectly, more distally

JMHaMuyeckon coHorpagmm (cM. puc. 1). MNpaBunbHoe pac-
MomoXeHne TpaHCAblocepa onpefensnoch C NOMOLLbI0 TPex
MIOCKOCTHBIX COHOrpadKUyeckux OpPMEHTUPOB: BbIMyKIIas,
OKpyrnas nepepHss MoBepXHOCTb MedManbHoOW yactu be-
LPEHHOI KOCTW; MeJManbHas rpaHuLa HafKONeHHUKa, no-
KpbITas rMnosxoreHHbIM 3xoM xpawa; MICC.

lMocne NpaBWNLHOTO PacrosIOKEHUA AaTyMKa, NpoBO-
AMnacb CTaTUYECKas OLEHKa TKaHel BOKPYr MeauanbHoil
rpaHuLbl HagKoneHHuKa (puc. 5). B aton npoekumm (puc. 56)
Hannune MICC onpepensanock Kak HenpepbiBHas MoJsioco-
obpasHas 3xXoCTPyKTypa, pacnosoxeHHas HemocpeacTBeH-
HO Ha nepefHeN NOBEPXHOCTM MeAManbHOro MblLLenka be-
LpeHHom KocTu. Ero Heobxopnumo 6Bbino oTiMyaTh oT Apyroi
aHaTOMWUYECKOW CTPYKTYpbI B 3TOW 06/1aCTW, @ UMEHHO Kpbl-
NOBUAHOW CKNaJKK, KOTopas npefcTaBnsna cobon cuHo-
BMasbHYI0 CKNaAKy, NOABMABLUYIOCA NpW paccnabneHHoMm
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COCTOSIHMM KOJleHHoro cycTaBa [21]. 3xocurHan Kpbinosua-
HOM CKJ1aiKW Men TpeyronbHyo GopMy 1 BU3yanu3npoBan-
CS KaK CTPYKTypa NOBbILLEHHOW 3XOreHHOCTU N0 CPABHEHMIO
C 3XOTEeHHOCTbIO CKNTAJKM U JIOKAnW30Bacs Henocpep-
CTBEHHO NMOJ, MeAManbHO NOALEPHKUBAIOLLEN CBA3KU Haf-
KOMNEHHWKa.

Ecnu ynbTpasByKoBOW [aTuMK pacrnonarancs CiMLIKOM
NPOKCUMaNbHO, TO OMPefensanoch YbTpasByKOBOE W30-
OpakeHne MeamanbHON TONOBKM YETHIPEXINIABOM MBbILLLbI
Haj MeaManbHbIM MbllLienkoM bepeHHon KocTu (puc. 5Sa).
Ecnm patumk pacnonarancs CAMILKOM QMCTanbHO MO OTHO-
LIEHMI0 MeaMaNbHOMY MbILLENIKY BepeHHON KOCTH, ero 13o-
BpaKeHue CTaHOBUIIOCh BOTHYTHIM, HEMPABUIBHBIM C HEBO3-
MOXHOCTbH) BU3yaNnn3aLuu pacrofloXeHUs HafKoNeHHWKa
(puc. 5e).

locne craTMyeckoi ynbTPasBYKOBOW BM3yanu3auum
MICC npoBoauncs auHammuyeckui Tect (puc. 6). HapkoneH-
HWK CMeLLany nanbLeM B MeAnanbHOM HanpaeneHuu, YTobb
[00UTbCA MeamanbHOro CMeLLeHnst NpuMepHo Ha 1-2 cM.
3aTeM npeKpaLlanu cMeLLeHne, U HaAKONEHHUK Pe3Ko BO3-
BpaLLlancsa B CBOE HOPMasbHOe MofoxeHue. [laBneHue, oKa-
3blBaEMOe Ha JaTuMK NS OLEHKW bonm unn auckomdopra
MpU OBUMXEHUM HALKONEHHUKA, UCMOMb30BaNoCh TaKoe Xe,
KaK npu 00bI4HOM COHOrpatMyecKoM UccnesoBaHuUN.

Mpu npoBefeHUM OUHAMMYECKOTO TecTa OLEHMBAIUCh
crefyioLLme Kputepum:

1) HannumMe HenpepbIBHOM 3X0reHHOM CKNaAKY, CMeLLalo-
Leiica No MeamanbHoMY MbILLenKy 6eipeHHOI KocTH BO Bpe-
Ml MEAMANTBHOTO M NlaTepasbHOro NepeMeLLieHns HaKoNeH-
HWKa. 310 noaTteepxaano Hanmuue MIICC, Ho He onpefenano
ee NaTonoruyeckoe coctosHue (puc. 6a);

2) ylweMneHne 3XOreHHOM CKNafKW NOL HaAKONEHHU-
KOM BO BPeMsl Mei1anbHOr0 ABUKEHWUA HAJKONEHHWKA. 370
no3s0AsN0 BbIABUTE KOHTAKT MIICC ¢ HagKONEHHWUKOM, Tak
Ha3blBaeMblii BHYTPEHHUA MMIUHIKMEHT-CUHAPOM, Bbl3BaH-
Hblii ywemnenreM MICC [20] (puc. 66);

3) bonb K amckoMdopT, BO3HMKAOLLME NMPU OAUHAMU-
YeCcKomn coHorpaduu.

PesynbTaThl TECTA CYMTANMCh MONOKMTENbHBIMU, ECIU
BO BpeMs AnHammuyeckoro Y3W oTMeueHbl BCe TPU KpUTEpHS.

Puc. 5. COHOFpaMMbI KOJIEHHOro CyctaBa: @ — COHOrpamMma npu pacrnosioXXeHuu AaTynka B PEHTreHOJI0rn4ecKoM NoJioxKeHun 1, bonee
NMPOKCUMANbHO; b— COHOrpamMmMa npu pacnosioxXeHnn Oatyuka B PEHTreHOJI0OrMYeCcKoM MoJ1IoXeHUn 2, NpaBWJIbHO; ¢ — COHOrpaMMa
NPpW pacnosioXXeHnn 0atiyuka B PEHTTeHOI0MMYEeCKOM MOJIOXKEeHUN 3, bonee aucTanbHo. CTpeﬂKaMVI 0bo3HayeHa meguonarennapHaa cn-
HOBWaJIbHaA CKlajKa

Fig. 5. Knee joint sonograms: @ — sonogram when the sensor is located in the X-ray position 1, more proximally; b — sonogram when
the sensor is located in the X-ray position 2, correct; c — sonogram when the sensor is located in X-ray position 3, more distally. Arrows

indicate the mediopatellar synovial fold
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Puc. 6. CoHorpammbl fio (@) 1 nocrie (b) npoBefieHUs AMHaMuUyeckoro Tecta. CTpesikamu 0603HayeHa MeAMoNaTesIspHas CUHOBUAsIbHas

CKJlafika

Fig. 6. Sonograms before (a) and after (b) the dynamic test. Arrows indicate the mediopatellar synovial fold

Ecnn axonsobpaxenne MICC He 6bino 06HapyxeHo CoHO-
rpadmuecku (nponyuieH kputepuin 1) uan ecnm MIMCC 3akaH-
uMBanacb Haf, MeamanbHbIM MbILLENKOM BeapeHHoN KocTu
W He conpuKacanach € rMajMHOBLIM XPALLOM HaJKONIEHHWKa
BO BpeMsl [BWXEHUS HAJKONEHHUKA, TO pe3ymbTaT AuHa-
MWYECKOro TecTa pacLeHUBanCca KaKk oTpuuatenbHbiid. Ecin
PY4HblE MaHWNyNALMM BO BPeMS TeCTa He Bbi3biBau 6o
unm auckomdopTa (NponyLLeH KpuTtepuii 3), pe3ynbTaThl TaK-
e pacLeHVBannCh KaK 0TpULLaTEeNbHbIE.

Bropoi cnocob. [MaumeHT pacnonarancs Ha KyLleTKe,
Nea Ha CruHe, KosieHo corHyTo Ao 60° (puc. 7a).

B maHHoOM nonoxeHun Haxogmnu MIICC, nposoaunu ee
Mop(OIor1yecKyo OLEHKY (3XocTpyKTypa, dhopMa, HapyLue-
HWe aHaTOMWYECKOM HenpepbiBHOCTW, Hanuuve LedeKToB
W T. fi.), OLEHMBANMN HanMumMe W/unK 0TCYTCTBUE KUAKOCTHOTO
06pa30BaHus, Mp1 BO3MOXKHOCTM NPOBOLAMAM 3aMepbl CKaj-
KU 1 ee B3aMMOOTHOLLEHUE C HAAKONEHHUKOM U Meauanb-
HbIM MBbILLLENIKOM befipeHHOI KOCTH.

3aTeM NpoBOAMIN JMHAMUYECKMIA TECT, KOTOPbIN 3aKJTo-
yarncs B pasrmbaHum 1 crubaHumn KoNeHHoro cycTasa, U oLe-
HuBanu MectoHaxoxgeHne MIICC n ee B3aMMOOTHOLLEHWE

C Me[ManbHbIM OTAEN0M HAJKOMEHHWKA W Mblllenka be-
APEHHOIA KocTu (puc. 76).

Kputepumn oueHkn MICC cooTBETCTBOBaNM KPUTEPUAM,
OnMCcaHHbLIM NpK NepBoM criocobe AUarHoCTUKM.

Ha Y3/ HeBo3MOXKHO 6bINO OTAMYMTL NaToONOrUYecKu
ytonweHHyto MIMNCC tuna A ot tvna B u natonornyecku
yronuieHHyto MICC tuna C ot Tvna D, Ho TaK Kak Ha nepBoM
3Tane BCEM nauumeHTaM BbinosiHeHo MPT, Bbin u3BecTeH Tvn
CKNafKM Kaw[oro nauueHta. [lpoBefeHne AMHAMUYECKUX
npo6 npu Y3 nokasano, yto u3 80 obcnefoBaHHbIX Na-
uMeHToB B 44 (55,0%) ciyyasx yLieMneHWsi NaTonormyecku
yronweHHoi MICC He BbisBneHo, a B 36 (45,0%) cnyyasx
CKNagKka ywemnsanach (tabnuua). Y Bcex nauueHToB € na-
Tonormyeckn yronwenHoi MIMCC tuna A (n=11) u B (n=17),
a Takxke y 14 naumentoB ¢ TunoM Cmy 2 — ¢ tunom D
CKNafiKa He ylemnsnack. Y HUX BbisiBfieHa Apyras narono-
TMA KONEHHOrO CYCTaBa, OHW MONYYWMIM COOTBETCTBYHLLEE
KOHcepBaTMBHOE NieyeHue. Y 24 naumentoB ¢ MIICC tmna
Cuy 12 — c unom D BbISBNIEHO YLLEMEHUE NATONOMM-
yeckun ytonuieHHoi MICC mexay HaLKONEHHUKOM U Me-
OManbHbIM MbILLENKOM OefipeHHON KOCTM, YTO COCTaBMIIO0

Puc. 7. MonoxeHne AaTtuMka U KOHEYHOCTW NPU UCCNeA0BaHUM MeAMONATENNSPHONA CUHOBUANBbHOM CKNafKK (a) U NPOBEAEHUM AMUHAMM-
yeckoro Tecta (b)
Fig. 7. Position of the transducer and limb in the study of the mediopatellar synovial fold (@) and the dynamic test (b)
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Tabnuua. Pesynbtathl NpoBeeHNs AMHAMUYECKUX Npob npu yib-
TPa3ByKOBOM WCCNE[,0BaHUM MeLMONaTeNspHON CUHOBMANbHOI
CKNafiKu

Table. The results of dynamic tests during ultrasound examination
of the mediopatellar synovial fold

Tvun cknagku Cnyvan | Dons, %

A — 6e3 ywemneHus 1 13,8
b — 6e3 ywemnenus 17 21,2
C — 6e3 ywemneHus 14 17,5
C — c ywemneHveM 24 30,0
D — 6e3 yuiemnenus 2 25

D — c ywemnennem 12 15,0
Bcero 80 100,0

30,0 n 15% ot obLiero yncna nauMeHTOB COOTBETCTBEHHO.
OpHako v3 38 nauMeHTOB C MaTONOrMYECKM YTOJLLEHHOM
MIICC vna C ywemneHue BbisiBneHo B 24 (63,2%) cnyyasx,
a ¢ naronoruyeckn yronweHHon MICC tuna D n3 14 naum-
€HTOB YyLLieMieHue BbisBNieHo B 12 (85,7%) cnydasx.

Kpome Toro, anHamuyeckoe Y3W no3sonsano auddepeH-
LMpOBaTh yLLieMIeHe B NaTenioheMopanbHOM COUNEHEHUN
MIICC c yLiemneHneM noBpexAeHHOM YacTu NOAHAAKONEHU-
KOBOrO JVPOBOro Tefa.

Ewe opHo npenmyulectBo Y3 — B0O3MOXKHOCTb AMHA-
MWYECKOT0 KOHTpONs 3Q(heKTBHOCTY NpOBELEHHOIO feye-
Hua MIC.

BbIBOAbl

Y3W no3sonuno onpefenutb He TONbKO Halu4me Uim oT-
CyTCcTBMe NaTonorudecky yronwenHyto MICC, ee ywemnenue
MpyY OBUXKEHWUM KOJIEHHOrO CYCTaBa, HO W OLEHUTb CTeMeHb
BAMAHUA maTonoruyeckn yrtonweHHon MICC Ha 6nusne-
Xaluue CTPYKTYpbl cycTaBa (TOMLWMHA, CTeNeHb BaCKynspu-
3aLMmM KaK caMoii CKITaJKW, TaK U CMHOBMANbHOWM 0601104KH
BOKPYr HEe, HaliMe WM OTCYTCTBME YLLLEMIIEHUS NpU CTU-
BaHumM 1 pasrnbaHmm KoneHHoro cyctaBa U Hanmumm SHELF-
CMHLPOMA), a, CNef0BaTeNbHO, CTEMEHb ee yyacTus B ¢op-
MWUpOBaHWKM 60/1eBOr0 CHHAPOMA.

CMUCOK JIUTEPATYPbI

1. Ogata S., Uhthoff H.K. The development of synovial plicae in hu-
man knee joints: an embryologic study // Arthroscopy. 1990. Vol. 6,
N 4. P. 315-321. doi: 10.1016/0749-8063(90)90063-j

2. Pipkin G. Knee injuries: the role of the suprapatellar plica and
suprapatellar bursa in simulating internal derangements // Clin Or-
thop Relat Res. 1971. Vol. 74. P. 161-176.

3. Anderson H. Histochemical studies on the histogenesis of the
knee and superior tibio fibular joints // Acta Anat (Basel). 1961.
Vol. 46. P. 279-303. doi: 10.1159/000141791

4. Calpur 0.U., Copuroglu C., Ozcan M. United unresorbed medial
and lateral plicae as anterior mesenchymal synovial septal rem-

T.28,Ne3, 2021

DOl https://doiorg/1017816/ V1082526

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

[lokasaHo, uto MICC tuna A u B He ywemnanack Mexay
MeAMabHbIM MbILLESIKOM BefpeHHO KOCTU U Ha[KOseH-
HWKOM, MO3TOMY 3TV MaLMEHTbl B OMEPaTUBHOM JIeYEHUM
He Hy}pjanucb. B 3tux cnyyasx [ocTaToyHO NpoBefeHus
KOHCEPBATUBHOTO JIEYEHUS B 3aBUCUMOCTU OT BbISIBIEHHOM
natonoruu nommumo MICC.

Y3W c npuMeHeHneM QyHKUMOHaMbHBIX NPob Npu CUH-
Apome natonorudecky yronwieHHoi MIMCC tuna C u D no3go-
N0 OLEHMTb LieNnecoobpasHoCTb Ha3HaYeHNS KOHCEPBATMB-
HOM Tepanuu M HeobxoAMMOCTb NPOBEAEHUS 0NepaTMBHOIO
MeTo[a JIeYEHMS..

JlokasaHo, uto bonee 66% NaToNOrMYeCKN YTOJLLEHHOM
MICC tvna C 1 npakTM4ecKn Bce NaTosI0rMYecKm YTOMLLEH-
Hole MICC tvna D ywemnsanncb, No3ToMy B 3TUX CIy4asx
LienecoobpasHo BbINOJHATL ONepaTUBHOE BMELLIATENBCTBO.

PesynbTaThl NpoBeLeHHOI0 UCC/1ELOBAHUSA C NPUMEHEHN-
€M AMHaMWUYeCKuX Npob no3soimnmM MoLudpuLMpoBaTh Npo-
TOKOJT AMArHOCTUKM M NIeYeHUs NaToNOrMYECKU YTOSILLEHHOM
MIICC ¢ BK/IOYEHMEM B HEO YETKOr0 KpUTEPHS BO3MOXKHOCTY
WUCMOMb30BaHUS KOHCEPBATUBHOW Tepanuu Wi NpoBefeHus
0nepaTUBHOTO BMeLLATeNbCTBa.
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PeKOHCTPYKTUBHbIE Onepauuu
W 3HAONPOTE3UMPOBaHME JIOKTEBOr0 CyCcTaBa:
NoKa3aHus, BO3MOXXHOCTU U NEepCneKTUBbI

I"A. KecsaH, W.I'. ApceHbe®, P.3. Ypasrunbpgees, I.C. KapaneTsH,
A.A. Wynckui, 0.1, Kecan, A.H. JleBuH

HauwmoHanbHbIi MeMLMHCKUIA UCCe0BaTesbCKUA LeHTp TpaBMarosorum 1 optoneamuy uM. H.H. Mpuoposa, Mockea, Poccus

AHHOTALMA

06ocHoeaHue. TsxKenble NOBPEXAEHUs IOKTEBOrO CycTaBa M UX MOCIeACTBUA SBNAIOTCSA Cepbe3Hoi npobnemon cospe-
MEHHON TpaBMaToNorii U opToneauy Beuay 6ombLIOro YMcna HeyA0BNETBOPUTENbHBIX Pe3y/bTaToB JiIeYeHUs!, B YaCTHOCTH,
13-3a 0TCyTCTBUA AMDdEpeHUMPOBaHHOMO NOAX0AA K BbI6OPY TaKTUKM M cnocoby onepaTMBHOTO BMeLLATeNbCTBa.

Lles. OuenuTb pesynbrathl auddepeHUMpoBaHHOT0 NOAX0AA K BbIDOPY TaKTUKKM U cnocoby onepaTMBHOrO BMeLLaTeNb-
CTBa NpU JIeYeHUn BOMbHBIX C TPaBMaMu W NOCNEACTBUAAMU NOBPEXIEHUI NIOKTEBOTO CyCTaBa.

Mamepuanel u Memodsl. NpoBefeHa OLEHKA pe3yNbTaToB SeYeHUs 245 NaLMEHTOB C TpaBMaMmM U NOCNEACTBUAMU MO-
BPEXK/EHWA JIOKTEBOTO CycTaBa B CPoKM A0 11 neT ¢ MoMeHTa onepauuu. BeigeneHo 6 rpynn nauueHTos: 1-a rpynna —
OCTEOCMHTE3 NEPEIOMOB KOCTEMN JIOKTEBOIO CYCTaBa; 2- — OTKPbITLIA apTponn3 6e3 HanoXeHWs LapHUPHO-ANCTPaKLIMOH-
Horo annapara OraHecsHa (LLJA); 3-8 — oTKpbITbIM apTpoamu3 ¢ HanoxeHueM LUJIA; 4-a — apTpocKoNMYecKWUN apTponm3
6e3 HanoxeHus LWIA; 5-a — apTpockonuueckuin apTponu3s ¢ Hanoxenvem LUJA; 6-9 — 3HA0NPOTE3MPOBaHME JIOKTEBOTO
cycTaBa.

Pesynemamei. B 93% cnyyaeB nocne ocTeocuHTe3a (1-9 rpynna mauMeHTOB) MofyyeH XOPOLUMiA pe3ynbTaT (aeduumt
amMnauTyLbl ABUXEHUA He bonee 10°, cpeaHuit 6ann no wkane DASH — 8). Y GonbHbIX nocne apTponnsa — 2-KpaTHoe
yBenmyeHue obbema ABUMKeHWUN (B cpeaHeM oT 42-50° go 114—120°), npuyeM BHe 3aBUCMMOCTM OT criocoba apTponmsa (ap-
TPOCKOMUYECKUI UIM OTKPbITLIM) W OT TOro, bbin M ucnonb3oBaH LA, unm Her. Mo wkane DASH y 89% 6onbHbIX 0TMeYeHo
CHMXEHWe NoKasaTens B cpeaHeM ¢ 77 oo 36 6anno.. B 6-# rpynne 0TMeYeHo yBenMyeHWe aMnInTyAbl ABUXKEHUI B CPeaHEM
¢ 45-48° po 126-135°, no wkane DASH — B cpenHeM cHuxenue ¢ 79-82 no 39-44 b6annos. B 28,4% notpeboanoch pe-
BM3MOHHOE BMELLIATENbCTBO.

3axnoyenue. Boibop cnocoba onepaTBHOr0 NeveHns TpaBM W MOCNEACTBUN TSKEMbIX NMOBPEXAEHUIA IOKTEBOro CycTaBa
HanpAMYI0 3aBUCUT OT CTEMEHM M XapaKTepa pa3pyLUeHMss KOCTHO-CYCTaBHbIX W MATKOTKaHHbIX CTPYKTYp, Aeduumuta obbeMa
LBVKEHWN B CYyCTaBe.

KnioueBble cNoBa: I0KOTb; JIOKTEBO CYCTaB; apTpo/N3 JIOKTEBOr0 CYCTaBa; 3HAOMNPOTE3 JIOKTEBOro CyCTaBa.
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Reconstructive surgeries and endoprosthetics
of the elbow joint: indications, possibilities
and prospects

Gurgen A. Kesyan, Igor G. Arsen’ev*, Rashid Z. Urazgil'deev, Grigoriy S. Karapetyan,
Artem A. Shuisky, Ovsep G. Kesyan, Andrey N. Levin

N.N. Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

BACKGROUND: Severe injuries of the elbow joint and their consequences are a serious problem in modern traumatology
and orthopedics due to the large number of unsatisfactory treatment results, in particular, due to the lack of a differentiated
approach to the choice of tactics and the method of surgery.

AIM: To evaluate the results of a differentiated approach to the choice of tactics and the method of surgical intervention in
the treatment of patients with injuries and consequences of injuries of the elbow joint.

MATERIALS AND METHODS: The results of treatment of 245 patients with injuries and consequences of damage to
the elbow joint were assessed within 11 years from the date of surgery. Six groups of patients were identified: group 1 —
osteosynthesis of fractures of the elbow joint; 2nd — open arthrolysis without the imposition of Oganesyan’s hinged distraction
apparatus (HDA); 3rd — open arthrolysis with the imposition of HDA; 4th — arthroscopic arthrolysis without HDA imposition;
5th — arthroscopic arthrolysis with the imposition of HDA; 6th — elbow arthroplasty.

RESULTS: In 93% of patients after osteosynthesis (1st group of patients), a good result was obtained (the deficit in the
range of motion was not more than 10°, the average score on the DASH scale was 8). In patients after arthrolysis, there
is a twofold increase in the range of motion (on average from 42°-50° to 114°-120°), and regardless of the method of
arthrolysis (arthroscopic or open) and whether HDA was used or not. On the DASH scale, 89% of patients showed a de-
crease in points on average from 77 to 36. In the 6th group, an increase in the range of motion was noted on average from
45°-48° to 126°-135°, on the DASH scale — a decrease in points from 79-82 to 39-44 on average. Revision intervention
was required in 28.4%.

CONCLUSION: The choice of the method of surgical treatment of injuries and the consequences of severe injuries of the
elbow joint directly depends on the degree and nature of destruction of the bone-articular and soft tissue structures, the deficit
in the range of motion in the joint.

Keywords: elbow; elbow joint; elbow arthrolysis; endoprosthesis elbow joint.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

BBEJEHUE

HapywueHve byHKUMIn NOKTEBOO cycTaBa YacTo NpUBOAUT
K CHUXEHMI0 KayeCTBa M3HM H0NbHOr0 M3-3a pesKoro orpa-
HWYEHMS 3NIEMEHTapHBIX BO3MOXHOCTEN K camoobcnyxvBa-
HWI0 B ObITy. /3-3a BbIpaXeHHOr0 HapyLUeHUs: B1oMeXaHUKH
BCe BepxHel KoHeuHocT B 18-20% cnydaeB naumeHThbl
OCTaKTCA CTOMKUMU MHBaNMAaMu. JlokTeBoi cyctaB Hambo-
nee NOJBEPIKEH Pa3BUTUIO KOHTPAKTYP M reTepoTONMYeCKOi
occudMKaLmM B OTBET Ha TpaBMy, A/UTENbHYI MMMobuin-
3auMi0 U xmpyprudeckue BMewatensctea [1, 2, 10, 12, 13].
B cBsi3u ¢ 3Tum bonee 70% noBpexaeHNUA IOKTEBOrO CycTaBa
3aBepLualoTcs HOPMUPOBAHNEM CTOMKUX KOHTPAKTYp, aHKU-
no3oB u aedopmaunii [14]. Jo 60% 6onbHbIX, NepeHecLnx
paHee TpaBMy JIOKTEBOIO CYCTaBa, HYXAAKTCS B Pa3fUYHbIX
BOCCTaHOBUTENbHbIX onepaumsx [1-3, 8, 11]. OgHako co-
XpaHAeTCA BbICOKas A0NSA OCOXKHEHUA U HeyLOBNETBOPU-
TeNbHbIX UCXO40B ONEpPaTMBHOIO JIEYEHUS OTAANEHHBIX M-
CNefCTBUW NOBPEXAEHWA faHHOM obnactn (o1 11 go 95%).
PasnuuHble BWAbI apTPOMIACTUKKU JIOKTEBOro CycTaBa Mo-
3BONAOT 0beCneymnTb XopoLUMe pe3ynbTaThl IEYEHUS B KpaT-
Kocpo4HoM nepuoge (3 roga) nocne onepauum nnwb y 56%
NaLMeHTOB. Yxe yepe3 7—8 neT nocne Takux BMeLLaTeNbCTB
MporpeccupoBaHne HeobpaTUMBbIX AeCTPYKTUBHBIX NPOLLECCOB
B KOCTAIX, COCTaB/ISIOLLMX JIOKTEBON CYCTaB, B BOMbLUMHCTBE
C/ly4aeB NPUBOAMT K ycuneHuto bonesoro cuHapoMa, Hapac-
TaHWIO KOHTPaKTYpbI M HecTabunbHocTH [2, 10-12, 15]. Monck
anbTepHaTUBHbIX MyTe/ peLleHWs 3Toi npobneMbl NpuBen
K pa3paboTKe MeToJ,0B apTPOCKOMNUU U 3HAOMPOTE3MPOBAHMS
JIOKTEBOro cycraea [4—6, 9]. TotanbHoe 3HAOMPOTE3MPOBa-
HWe, MO CyTW, ABNSETCS Onepaumei, NO3BONALLENA OLHO-
MOMEHTHO BOCCTAHOBUTb (YHKLIMIO M CTabUIBHOCTb CyCTaBa,
136aBuTb NaumeHTa ot 6onn. 0fHaKO faHHbIE 0TEYECTBEHHOM
1 3apybexkHon nuTepaTypbl CBUAETENbCTBYIOT 0 AOCTATOYHO
BbICOKOM YKCJIe OCNTOXHEHWIA U HeyAay nepBUYHON apTpo-
nnactuku [5-7, 9, 10].

TakuM 0bpa3oM, TpaBMbl W NOCNELCTBUS TSKENbIX NO-
BpEXAEHUA 006N1acTW JIOKTEBOrO CyCTaBa SBNSAIOTCA Cepbes-
HoW npobneMoi CoBpeMEHHOM TPaBMaToNOrUK U opToneauu
BBUMAY OTCYTCTBMA YETKOrO anroputMa NeveHus, puddepeH-
LMPOBaHHOr0 NOAX0a K BbIbopy TaKTUKKM U cnocoby onepa-
TUBHOTO BMeLUaTeNbCTBa.

Lenb nccnepoBanus — oueHUTb pesynbTaThbl audde-
PeHLMpOBaHHOr0 NOAX0AA K Bblbopy TaKTUKM 1 cnocoby one-
PaTUBHOrO BMeLLATENbCTBA MPU JiedeHU BoNbHbIX € TpaB-
MaMU W NOCNeACTBUAMU NOBPEKEHWIA NIOKTEBOMO CyCTaBa.

MATEPWAJIbI U METOAbI

Bcero ¢ 2008 no 2020 rog B oThefieHMM OpTONEANH
B3pocnbix OIBY «HMUL, TO um. H.H. Mproposa» nop Ha-
bniofieHneM Haxoaunock 245 naumeHToB € TpaBMaMu U1 no-
CNeACTBUAMM NOBPEXKAEHNSA NIOKTEBOIO CYCTaBa: KEHLUMH —
126, MyxxumH — 119, Bospact 18-77 ner. pu noctynneHum
BCEM MaLMEHTaM MPOM3BOLMNIOCH U3MEPEHWE aMNUTYAbI
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crubatenbHo-pasrubatesibHbIX W POTALMOHHBIX ABUKEHWI
B JIOKTEBOM CyCTaBe, [/ OLEHKN HapyLUEeHW A U orpaHuye-
HWS aKTUBHOCTM Ucronb3oBanu onpocHuk DASH (Disabilities
of the Arm, Shoulder and Hand). BceM 6onbHbIM Obinn Bbi-
MOJIHEHbI PEHTTEHOBCKME CHUMKMW JIOKTEBOO CYCTaBa, KOM-
nbtoTepHas Tomorpadms ¢ 3D MogenvpoBaHueM 1S onpeie-
NeHMs CTEMEHM M XapaKTepa U3MEHEHMI aHaTOMUK CyCTaBa,
yNbTpa3ByKoBoe uccneposaHue (Y3WM) nokTteBoro Hepsa.
Mo nokasaHusAM s YTOUHEHUs XapaKTepa MOBPEXAeHUs
MAKOTKaHHbIX CTPYKTYp — S,ePHO-MarHUTHas pe3oHaHCHas
ToMorpacdms NOKTeBOro cycTaBa.

B 108 cnyyasx 60/1bHbIM BbINOHSANMCL Pa3kyHbIe BUABI
OCTEOCMHTE3a NMpY NOBPEXEHNAX KOCTEN JIOKTEBOIO CYCTaBa.

B 70 cnyyasx BbINOMHANCS apTpoOAM3 JIOKTEBOrO CyCTa-
Ba M0 NOBOAY OTLANEHHBIX NOCNELCTBUIA €ro NOBPEXAEHNM:
C MOMOLLbI0O apTPOCKOMMYECKOM TexHukn — 18 cnydaes,
OTKpbITBIM CMocoboM — y 52 naumeHToB. B 26 cnydasx
ANS pa3paboTKM OBMKEHUN M NPODMUNAKTUKM HecTabunb-
HOCTM HaKJTafbIBanca LapHUPHO-AMCTPAKLMOHHBIN annapat
OraHecsaHa (LUJA), 48 6onbHbIX onepupoBaHbl 6e3 Hanoxe-
HWA annapara. 3HLoNpoTe3UPOBaHHe JIOKTEBOrO CYCTaBa Bbl-
MosHeHo 67 60NbHbIM.

B cBA3M C 3TMM BbIAENEHO HECKONbKO Fpynn nauu-
EHTOB, Y4MTbIBas Cnocob onepaTMBHOrO BMeELIATENIbCTBA:
1-a rpynna (n=108) — BbINONHEH OCTEOCWHTE3 MeEpeso-
MOB KOCTeW JIOKTEBOro cycTaBa; 2-s rpynna (n=34) —
Npou3BefeH OTKPLITLIA apTponn3 6e3 Hanoxenus LUOA;
3-a rpynna (n=18) — OTKpbLITbIN apTPOAN3 C HaNOXKEHNEM
WIOA; 4-5 rpynna (n=10) — apTPOCKOMMYECKMIA apTpo-
nu3 6e3 Hanoxenus WIOA; 5-a rpynna (n=8) — apTpo-
CKONWYecKuit apTponu3 ¢ HanoxenueM LUJIA; 6-a rpynna
(n=67) — BbLINONIHEHO 3HAOMPOTE3UPOBAHWE JIOKTEBOIO
cycTaBa. Mcnonb3oBanu 0Te4eCTBEHHbIN 3HLONPOTES JIOK-
TeBoro cyctaBa «3CW» (000 «3npocepsuc», Poccus) a Tak-
e Coonrad-Morrey (Zimmer-Biomet, CLUA, LBeiiuapus)
(tabnuua).

B 1-t0 rpynny BKOYEHbI MaUMEHTbI C BHYTpUCYCTaB-
HbIMM NepefnoMaMu AWCTanbHOrO MeTasnudusa nnede-
Bon koctn Tuna B1-B2-B3 u C1-C2-C3 no knaccudmkaumm
AO/QOTA (2018). B 45 cnyyasx BbINOSHAMM OTKPLITYIO peno-
3ULMIO C LieNbio BOCCTaHOBIEHWUS! KOHTPY3HTHOCTU CYCTaBHOV
MOBEPXHOCTM MbILLESIKa MIeYeBon KOCTU U BUKcaumio AByMS
nnactuHamu. B 33 cnyyasx npu M30nMpoBaHHbIX NepenoMax
Gnoka MbllieNKa NpUMEHAAM MeTOA KOMOMHMPOBAHHOIO
0CTEOCHHTE3a NOrpyMHbIMK BUHTaMu v LLIJIA.

lMoKkasaHMeM K apTpOCKOMWUYECKOMY apTpoiu3y nocny-
Xunm: 1) nocTTpaBMaTUYeCKUe KOHTPaKTypbl 4ABHOCTbIO
He bonee 6 Mec ¢ AedULMUTOM aMNANTY bl LBUKEHMI He 60-
nee 90° n 6e3 HapyLleHUs aHaTOMUU KOCTEM, COCTaBNSAI0-
LLMX JIOKTEBOW CyCTaB (4-A rpynna nauueHToB); 2) BbIBUXM
M NOABBIBUXM KOCTEW Npefnniedybs AABHOCTbI He bonee
3 Mec 6e3 HapylleHus aHaTOMUYECKUX CTPYKTYp JNOKTe-
BOro cycrasa (5-a rpynna). B 4-i rpynne 6onbHbIM nocne
apTpoNiu3a ANs yCTpaHeHUs BbiBUXa, YLEPXaHUsA KocTew
JIOKTEBOr0 CycTaBa B MpaBWUIbHOM MONOXEHUM U paHHEN
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Tabnuua. Pacnpeseneque 6onbHbIX No rpynnam
Table. Distribution of patients by groups
[pynnbi
Mon 2. OTkpbITbINA | 3. OTKpBITLIN | 4. ApTpockonu- 5. ApTpockonu- 6. Inponpores Bcero
nauMEHTa 1 OCTEO' ~ ~
CHHTE3 apTponiu3 apTposIU3 | YEcKWii apTponu3 | YecKUi apTposus JIOKTEBOTO
6e3 LLJOA n WOA 6e3 LLJA m WOA cycTaBa
My>KunHbI 62 23 13 6 1 14 119
HeHLWwuHbI 46 11 5 4 7 53 126
Bcero 108 34 18 10 8 67 245

[pumeyarue. WA — wapH1pHO-ANCTPaKLMOHHBIN annapaT OraHecsHa.

Note. LLIAA — Oganesyan’s hinged distraction apparatus.

paspaboTKM OBUMKEHWUA Cpasy Mocie apTPOCKOMWUM HaKa-
nbisanu LWOA.

loKa3aHUAMK K OTKpbITOMY apTponu3y (2-3-s rpynnbl)
MOCNYWAK: 1) BbIpaXKeHHbIE KOHTPAKTYpbI € AedULMTOM aM-
MAnNTYabl ABMKeHW 6onee 90° 1 yMepeHHbIM HapyLueHneM
KOHIPY3HTHOCTM CYCTaBHbIX KOHLIOB MJIeYeBON W JIOKTEBOM
KOCTeW; 2) Hanuume reTepoTonMYecknx 0CCM(UKATOB B 00-
NacTy NOKTEBOrO cycTaBa. B mocneonepaunoHHoM nepuoae
B TeyeHue 5—7 AHel Ha doHe afeKBaTHOro 0be3bonnBaHmus
1 Ha3HaYeHWUs! MUOPENaKCaHTOB (MMAOKaNM, cupaanya, Tv-
3aHMAMH) OLEHMBANICA 00BbEM MAaCCUBHBIX [IBUEHUA B JIOK-
TEBOM cycTaBe. [1py OTCYTCTBUM MONOKUTENBHON AUHAMMUKH
B TeueHue 5—7 cyToK Haknagbisancs LA,

lMoKa3aHUsIMK K 3HL,0MPOTE3MPOBAHMIO JIOKTEBOIO CyCTa-
Ba (6-s rpynna O0MbHbIX) MOCTYXWUIKM KOHTPAKTYpPbl C Bbl-
PaX<eHHbIM pa3pyLueHneM n(unu) aedopmaLment CycTaBHbIX
MOBEPXHOCTEl, DONEBLIM CMHAPOMOM U HECTabUNbHOCTbIO
JIOKTEBOrO CycTaBa (MoCTTpaBMaTUYeCKMe apTpo3bl, 3acTa-
penble (bonee 6 Mec) BbIBUXM U NEPENOMOBBLIBUXM KOCTEl
npeansieybs, aHKMI03bl JIOKTEBOrO CYCTaBa, HECPOCLUMECS
MepesioMbl U NOXKHbIe CYCTaBbl MBILLENKA NIeYeBON KOCTH,
AedeKTbl NPOKCMMaNbHOTO KOHLA NieyeBon KOCTU U «bon-
TaloLLMACSA» JIOKTEBOM CYCTaB, @ TaKXKe 0CKOJIbYaTble BHYTPY-
CYCTaBHble NEepesioMbl AMCTANIbHOMO KOHLA NeYeBOr KOCTM
tna C (2-3-a rpynnbl) Npu HEBO3MOMXHOCTU BbIMOJIHEHUS
COXpaHHOro OnepaTUBHOIO BMeLLATeNbCTBa).

TexHuka onepayud. TMonoxeHne 60SLHOTO Ha XMBOTE
UMW Ha 34,0p0BOM DOKY C pyKOM, 0TBELEHHOI Ha NPUCTAaBHOM
CTO/IMKE NpY NMPOBELEHWUN OCTEOCUHTE3a, apTPOaM3a U 3H-
A0MpOTe3MPOBaHNA, UM Ha CMIMHE NP BbINOSIHEHWUW apTPo-
CKOMuU. AHecTesws, KaK NpaBuio, KOMOMHMPOBAHHas C yCTa-
HOBKOW KaTeTepa Ans NpoAfeHHON perMoHapHoON aHeCTe3uu.
Onepaumun nNpoBoaUNM NOJ, MHEBMATUYECKUM HKIYTOM.

[lns ocTeocuHTe3a BLINOMHANM pa3pe3 KOXW MO 3afHei
MoBepXHOCTYW JIOKTEBOro cycTasa aamHon 15-20 cM ¢ nocne-
OYHOLUMM [OCTYMOM K JIOKTEBOMY OTPOCTKY C MOBuAM3aum-
e/l 1 TpaHcno3uumeli NOKTeBOro HepBa. Bce mocnepaytowwme
3Tanbl BLINOJHANM NOA KOHTPONEM 3MIEKTPOHHO-OMTUYE-
CKoro npeobpasoBartens. [ns [ocTyna K BHYTPUCYCTaBHOMY
nepesioMy AUCTaNbHOrO MeTaanudusa nneyeBon KOCTU ocy-
LLECTBASIN KNIMHOBUAHYI0 OCTEOTOMMIO JIOKTEBOIO OTPOCTKa
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C Mobunmsaumen U OTBEAEHUEM CYXOMMWIMSA TPEXrniaBoi
MbilLbl nneda. Y 12 nauuMeHToB Mcnonb3oBanu Ao0CTyn
be3 ocTeoTOMMM JIOKTEBOrO OTPOCTKA. [lanee npomssoaumimn
Peno3unLmio KOCTHBLIX OT/IOMKOB C BOCCTAHOBIEHUEM KOHIpY-
3HTHOCTM CYCTaBHOW MOBEPXHOCTU M QUKCALMIO 2-Ms NacTu-
HaMMW M0 HapyXHOW U BHYTPeHHEN BOKOBBLIM MM HAPYKHOM
OOKOBOM W 3apHel MeauanbHOM MOBEPXHOCTAM MbILLESIKa
nneyeBoi Koctn (puc. 1). Mpu M30AMPOBaHHBIX NepenoMax
0NoKa BbINOSHAMN PEMO3ULMI0 OTJIOMKOB U NPOBOAMIN Ha-
NpaBAsioLLMe CrMLbI NePNeHAMKYNSPHO IMHNAM Nepenoma.
Mo HanpaBnAWLMM CNMLAM PacCBEPAMBANM KaHasbl U Bbl-
NonHANM GUKCaUMI0 NepenoMa BBELEHWEM B KaHasbl Ka-
HIONIMPOBAHHbLIX KOMMPECCUOHHBIX BUHTOB, BbIMOJIHEHHBIX
13 TUTAHOBOTO CMJlaBa MM COMOSIMMEPa MOJIOYHOM KUCOTbI
(polylactic-co-glycolic acid — PLGA), ¢ norpyxeHueM ro-
NOBKM BMHTa A0 CYOXOHApPaNbHOM MAACcTUHKKM, obecneynsas
MoJIHOe BHYTPUKOCTHOE pacrofioXeHne dukcatopa (puc. 2).
3aTeM BbINOHANM OCTEOCUHTE3 MpeLBapUTESIbHO 0CTEOTO-
MWPOBAHHOTO JIOKTEBOr0 OTPOCTKA MPOBOJIOKOW W CrLaMm
no Bebepy. OnepaunoHHylo paHy yluMBanu nocnonHo, dop-
MWPYS MPX 3TOM JI0XKE 1A JIOKTeBOro Hepea. Cnepyrowmm
3TanoM Ha JIOKTeBOW CyCTaB HaKNaablBany 3apaHee CKOMMO-
HoBaHHbIW LLJIA OraHecsHa, KOTOpbI QUKCUPOBaNM 3aaHei
LUTAHrOM C YMEPeHHO! OMUCTPaKuUMel B JIOKTEBOM CyCTaBe
B CpeaHe(M3N0/I0rMYecKoM NONOoKeHUU. AKTUBHYIO paspa-
DOTKY LBUXEHWIA B CYCTaBe B YCNOBUAX LLIAPHUPHO-ANCTPAK-
LIMOHHOrO anmnapara C NocTeneHHbIM YBESIMHEHUEM aMMJIUTY-
Abl HA4YMHAMM C 2-X CYTOK C MOMEHTa OMepaLmi.

Mpyn BbINOSHEHWUM ApPTPOCKOMWUYECKOro apTposmM3a nep-
BbIM 3TanoM MNpOM3BOAMIICA HEBPOSM3 JIOKTEBOrO HepBa.
lepBryHOE BBEAEHWE APTPOCKONA BbIMOJHANOCH YEPEe3 HUX-
HW nepeaHenaTepanbHbld goctyn. oA YeTKUM BU3yasb-
HbIM KOHTPONIEM MPOBOAMNOCH BblefieHWe nepefHen Mno-
BEPXHOCTW OJI0Ka NneyeBOi KOCTU, FOSIOBKU NY4EBOM KOCTU
W NepefHen Kancynbl CycTaBa, Kak MpaBusio, 3anosIHEHHOM
DONbLUMM KONMYECTBOM CMAeyYHoW TKaHW W pybLoBbIMM
nepetsxkkamu. lMocne yaaneHus pybuoBbIX TKaHel BU3ya-
NIM3MPOBANCA BEHEYHbI OTPOCTOK, HaXOASALLMIACSA Ha Kpato
nnu 3a 611oKoM nnedeBom KocTu. [ponsBoamnock 0cBoboX-
JeHNe BEHEYHOM AMKM MyIeYeBOM KOCTU OT MSAMKUX TKaHen
¥ MOLENMpOBaHMEe MpM NMOMOLLM apTPOCKoNMYecKoro bopa.




OPUTHATIBHBIE MCCIE JOBAHAA T 28 N3, 2021 BecTHyviK TpaBmatonoriv v opToneaui uM. HH. Mproposa

Puc. 1. OcTeocuHTe3 nepenoMa MblLLEfKa nieyeBoil KoCTU MnacTuHaMm
Fig. 1. Osteosynthesis of the fracture of the condyle of the humerus with plates

[lanbHeilumMe MaHUNYNALMK N0 MOAENMPOBaHUI0 JIOKTEBOW
SIMKW MNIeYeBON KOCTW NPOBOAMINCHL Yepe3 NpSMOMN 3afHMWA
1 3aJHenaTepanbHbIii apTpocKonuyeckue AocTynbl. Mo Mepe
0CcBOOOXAEHUS CYCTaBHbIX MOBEPXHOCTEN KOCTei, obpasy-
IOLLMX JIOKTEBOW CyCTaB, OTMeYaeTcs MosBIEHWe DOKOBLIX,
POTALMOHHBbIX U CrubaTtenibHo-pa3rnbaTesibHbIX ABUMEHMUI,

MpY OCYLLECTBNEHUM KOTOPbIX NOJ, apTPOCKOMUYECKUM KOH-
TPO/JIEM MPOW3BOAMUTCA YCTpaHeHue BbiBuXa. [pu neyeHun
3acTapesiblx BbIBUXOB NPeANeybs Ais yAepKaHuUs BocCTa-
HOBJIEHHOr0 HOPMAJIbHOr0 aHAaTOMUYECKOr0 COOTHOLLEHUSA
KOCTeid, 0bpa3ytoLLmx JIOKTEBOM CYCTaB, YCTPAHEHWA peTpaK-
LM MBILLIL, M B3AMMHOTO AaB/IEHNS CYCTaBHbIX NOBEPXHOCTEN,

Puc. 2. OcTeocuHTe3 nepenioMa MbILLESKa Nie4YeBoil KOCTU KaHKMPOBaHHBIMI BUHTaMM
Fig. 2. Osteosynthesis of the fracture of the condyle of the humerus with cannulated screws
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NPOBEAEHNS paHHEro (YHKLMOHANBHOIO NIeYeHWs Npon3Bo-
pvnock Hanoxenue LA B cTaHLapTHOW KOMMEKTALMM.
Mpy BbINONIHEHUM OTKPBLITOTO apTPOAM3a WUCMO/b30BaM
3aHWil JOCTYN K cycTaBy. TPexrniaBylo MbILLLY pacceKany
NMPOAONBHO MO MeAWanbHOW U NlaTepasibHoW NMOBEPXHOCTAM
MbILLENKa M OTAENAAM OT 3afiHEN MOBEPXHOCTU MIeYeBoil
KOCTWU [0 CpefHeii TpeTU Njeya C COXpaHEHWEM LIeIOCTHO-
CTU CamMoM MbILLLbI U ee cyxoxunus. [ocne atoro obHaanm
JIOKTEBYI0 AIMKY, KOTOPYH 0CBOOOXKAanu OT pybLOBbIX TKa-
Hel, Npu HeobXoAMMOCTM MPOU3BOAMIIOCL €6 MOAENMpo-
BaHWe C MOMOLLbI0 [0f0Ta W WwapoBuaHoi ¢pesbl. Mocne
pe3eKLMM KpaeBbIX pa3pacTaHuii U occuduKaToB B obnactu
SIMKM 1 JIOKTEBOTO OTPOCTKA MOJOCTb MJIEYESIOKTEBOrO Cy-
cTaBa ocBoboxaanach 0T pybLOBbIX TKaHEW BM/IOTb A0 Be-
HEYHOM SIMKW C MOMOLLbIO M30THYTOrO 31EBaTOPa WK LLyna.
Mo HeobXoAMMOCTM NPOW3BOAMNOCH MOLENMPOBaHME BloKa
UMW FONTOBOYKM MbILLESIKA Mieya, 0COBEHHO MU KOHGIMKTE
MeXAy rOI0BKOM Ny4YeBOW KOCTU M MbiLenikoM. [1pu Bbipa-
JKEeHHO AeopMaLmy rofoBKU JTy4eBOM KOCTW MPOU3BOAMIN
ee pe3ekumio. Mpy HanMuMm occMUKaToB, XOHAPOMHBIX TeN
B NepefiHNX OTAeNax JIOKTEBOro CYCTaBa M BEHEYHOW SMKE
OCYLLECTBIANM JOCTYN MeXAy 00lwmMM pasrubaTenem nanb-
LEB W KOPOTKMM JlyyeBbIM pa3rubateneM nanbLeB KUCTH
B MOJIOXKEHMM MPOHALMM MPeAnneYbs L1 NpeAoTBpaLLeHus

Yol 28 (3) 2021
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MOBPeXAeHUs 3aHEr0 MEeXKOCTHoro Hepsa. [anee npo-
BEpA/M 00bEM MACCMBHBIX OBUXEHWIA; €ClM OH [A0CTaToYeH
W OTCYTCTBYIOT MeXaHUYecKue NpensTCTBUS, paHy NOCNOMHO
YLWIMBaNW C aKTMBHbIM ApeHUpoBaHueM. [peHax ypansnm
Ha 2—3-e CYTKW M HauMHanW NaccUBHbIE BUMEHUS B CyCTa-
Be Ha (oHe NpOJJIEHHON PervoHapHOM aHecTe3nu Haponu-
HOM U np1ema M1opesiakcaHToB (Muookanm 150-200 Mr/cyt
unn cuppanys 6—12 mr/cyt). 06beM NaccUBHbIX ABIKEHMI
OLieHMBanu Ha 5—7-e cyTku nocne onepauyu. [pu oTcyTCTBUN
MOJOXUTENIBHOW AWHAaMUKM MPOM3BOAMAN 3aKPbITOE Hano-
xenve LLUJIA B cTaHAApTHOW KOMM/IEKTaLMM.

MpoToKon nccnepoBaHus bbin 0400peH NOKaNbHLIM 3TH-
yeckuM KomuteToM OIBY «HMUL, TO uM. H.H. MMpuoposa»
MwunsapaBa Poccum (N 1 ot 28.05.2020).

Knunuweckuii npumep N° 1. NMauwment, 20 net, TpaBMa
3a 10 Mec Ao mocTynneHus B pesynbTaTe [OPOXHO-TPaHC-
nopTHoOro npouciiectaus. lpoBoannock neveHne nNo Mecty
KUTENbCTBA B MMMNCOBOM JIOHreTe CPOKOM 4 Hep,. Mocne cHs-
TUS NOHTeTbl Ha3HayeH Kypc NeyebHon GU3KYNbTYpbI, 0A-
Hako nocne 8 Mec 06beM ABUKEHWI B JIOKTEBOM CycTaBe
HeY[0BNETBOPUTENbHBIN M3-3a HEMpaBUIIbHO CPOCLLErocs
nepenoma 6710Ka M rofoBOYKM MbILLEIKA MIEYEBOM KOCTM
(puc. 3, a—b). BbinonHeH OTKPLITLIA apTPONIU3 NIEBOTO NOKTE-
BOr0 CycTaBa C MOLenupytoLLeit pe3eKumin 610Kka MblLLesnka

Puc. 3. MauwuenT, 20 net: @ — 06bEM ABUKEHUIA B NIOKTEBOM CYCTaBe NP NOCTYNNEHUW; b — KOMMbOTEpHast ToMorpadus Npu nocty-
MJEHNM; C — OTKPbITIA apTPO/IN3 JIOKTEBOIO CYCTaBa C HaMOXEHNEM LLAPHUPHO-AMUCTPAKLMOHHOTO annapata OraHecsiHa; d — pesynbTar
neyenus yepes 1 rof nocne onepaumu
Fig. 3. Patient, 20 years old: @ — range of motion in the elbow joint upon admission; b — computed tomography at admission; ¢ — open
arthrolysis of the elbow joint with the imposition of Oganesyan’s hinge-distraction apparatus; d — the result of treatment 1 year after

surgery
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

W TONOBKM Ny4eBOI KOCTW. Yepes 6 cyT mocnie nepBom one-
paLuv BBUAY HEJ0CTaTOYHOr0 06beMa NacCUBHBIX ABUKEHMI
Ha (OHe afeKBaTHOr0 00e360/MBaHMSA, 3aKPLITO HaNOXEH
LUAA (puc. 3, ¢). Ha 3-1 CyTKM HayaTbl NAacCMBHbIE ABUKEHMS
B JIOKTEBOM CyCTaBe C MOMOLLbt crubatoLLeii-pasrmbaioLuei
LUTaHIW, Yepe3 4 Hep. HayaTbl aKTUBHbIE ABWKeHUA B LLJA.
Cpok duKcaumm B annapate — 7 Hep, B panbHeliuem Ha3Ha-
YeH Kypc peabunutaumoHHoro neyveHus. bonbHoM ocMoTpeH
yepes 1 rop nocnie onepauymm, 06beM ABUKEHWN B JIOKTEBOM
cycTaBe y0BeTBOpUTENbHLIN (puc. 3, d).
JHA0NPOTE3MPOBaHWE JIOKTEBOrO CycTaBa BbIMOJHAMM
yepes 3afHuiA AocTyn (0T HWKHEN TPeTu Nieya 40 BepXHen
TPETU JIOKTEBOW KOCTK). [1epBLIM 3TanoM BblAesIN JIOKTEBOV
HepB. [anee TpexrnaBas MbllLia Njeya paccekanacb npo-
[0/1bHO 10 OOKaM 0T JIOKTEBOrO OTPOCTKA M BhILLE [10 HUMHEN
TpeTn Anadusa NneyeBoi KOCTU C COXPaHEHUEM LIETIOCTHOCTM
caMoii MbILLbI W (4TO 04EHb BAXHO) MecTa MPUKpenaeHus
CYXOXMWINS K JIOKTEBOMY OTPOCTKY. llocne BCKpbITUS Nieve-
JIOKTEBOr0 CycTaBa JIOKTEBYIO KOCTb BbIBUXMBANIM KHapYXM,
0cB0OOXKAas MbILLENOK nneya. Beuay Hanuumsa obLwMpHBIX
MOCTTPaBMaTUYECKUX AepopMaumin U AedeKTOB AMCTaNbHO-
ro anuMeTadmsa nneyeBor KOCTM NPU Pe3eKUmM CTapanuchb
COXPaHWUTb KaK MOHO 0ONblUe KOCTHOW TKaHW MBbILLENKa.

b

T.28,Ne3, 2021

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

Pe3eKumIo NOKTEBOW KOCTW CTapanuchb BbIMOSIHUTL, MaKCK-
MaslbHO COXPaHWB JIOKTEBOW OTPOCTOK C MeCTOM MpuKpen-
NIeHUs CYXOXUNNA TPEXTaBoi MbILULbI Meya A npesoT-
BpaLLEHMs HeCOCTOATENIBHOCTM pa3rubaTenibHOro annapara.
Mpn KOHONMKTE MEKAY ToSIOBKOW NY4eBOW KOCTU U Mbl-
LLESIKOM Myieya BbIMOJHANM MO0 MOLENMpYIOLLYI0 pe3eK-
LIMI0 NNEYeBOI KOCTH, MO, Npu BbIpaxeHHOM aedopMaLmm
rOJI0BKM Jlyya, ee pe3eKumio. YcTaHaBIMBanu NpUMepoYHble
KOMMOHeHTbI. [py 3TOM Ba)kHO [0BUTLCA TOro, YTOOLI CO-
eMHEeHNs KOMMOHEHTOB 3HAO0MPOTe3a B Y3/ BpaLLeHMs Bbl-
MosHANOCh ferko, 6e3 3HaunTenbHbIX ycunuid. [anee npo-
BepsM 06bEM NAcCUBHBIX IBUXEHUIA B CycTaBe. YCTaHOBKY
KOMMOHEHTOB 3HA0MpOTE3a NPOM3BOSMM C UCMONIb30BaHNEM
O[JHOM NopumK LieMeHTa. PaHy NOCNOMHO YLIMBaNM C aKTMB-
HbIM JpEeHMpoBaHMEM 2 apeHaxamu (0bnacTb 3HLonpoTe3a
1 NOJKOXKHAA KieTyaTka).

Knunuyeckud npumep N 2. MaumeHTka 70 neT, upe3mbl-
LLeSIKOBBINA MepesioM NieyeBor KOCTH, 2 rofia nocse TpaBMbl
M KOHCepBAaTMBHOIO JIEYEHWs B TMMCOBOW MOBSA3KE B Teue-
Hue 2 Mec. lNocne CHATUSA MOBA3KM HasHauyeH Kypc JIOK,
O[LHAaKO CTanu nporpeccupoBatb 6071 M HecTabunbHOCTb
B JIOKTEBOM CycTaBe M3-3a C(OPMUPOBABLLErOCA JIOXKHOIO
cycTaBa Mbilenka nneva (puc. 4, a). bonbHoOW BbINOHEHOD

Puc. 4. Naunentka, 70 net: a — PeHTreHonorn4yecKasa KaptuHa npu noctynieHunu; b — BbINOSHEHO TOTasbHOE 3HAONpOTE3NPOBaHNE

cycTaBa; ¢ — pe3synbTat Nnedenus (1,5 roaa nocne onepaumn)

Fig. 4. Patient, 70 years old: @ — X-ray picture upon admission; b — total joint replacement was performed; c — the result of treatment

(1.5 years after surgery)
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TOTaNbHOE 3HA0MPOTE3MPOBAHME JIOKTEBOrO CyCTaBa 3H-
ponpote3oM «3CU» (puc 4, b). B panbHenweM nposefeH
Kypc peabunuraumoHHoro neyenus. bonbHas ocMoTpeHa
yepe3 1,5 roga nocne onepaummu, 06beM ABUKEHUIA B JIOK-
TEBOM CYCTaBe Y[0BNETBOPUTENbHbIA, 601€BOM CUHAPOM
He BblpakeH (puc. 4, ¢).

B nocneonepaunoHHoM nepuoge nocne OTKPLITOro ap-
Tponu3sa 6e3 LUJIA v nocne sHLONPOTE3UPOBAHWA HaKNAAbI-
Banacb CbeMHas runcoBas JioHreTa Ha 1-2 Hep. laccus-
Hble ABWXEHUA (B BULE YKNIALO0K) HauMHanm yepe3 2—-3 cyT
(0bbIYHO NOCAe yoaneHus akKTMBHOIO SpeHaxa). [IBuKeHus
ocylecTBnsAAM Ha QoHe pocTatoyHoro obesbonmBaHus
(B TOM uncne npoaneHHas bnokaga Yepes KaTeTep) U Ha3Ha-
yeHust M1MopenakcaHTos. LUBbl cHuManu Ha 10-12-e cyTku
nocne onepaumm, a Yepe3 3—4 Hep. NEPEXOAUNN K aKTUBHBIM
LBUXEHWUAM B JIOKTEBOM cycTage. [1pu ncnonb3osanum LA
OraHecsiHa, NaccUBHbIE ABWXEHWSA C MOMOLLbIO CrubatoLLeii-
pasrubatoLLen WTAHMM HaYWMHaNM Ha 2-3-e CYTKM mocne
onepaumun. 06bl4HO BbinoaHAMM 25-30 crubatenbHo-pas-
rmbatenbHbIX ABWXEHUA HA GOHE YMepEeHHOW AMCTpaKLmK,
YTO 3aHMMano 2-3 Hep. 3aTeM LUTAHTY CHUMAM Ha BpeMs
pa3paboTKy M NpUCTYNanM K aKTUBHBIM [BUXEHUAM B an-
napate B YCNOBUSX LMCTPaKuuu ewwe 2 Hepd. 3ateM ybu-
panu guctpakumio. Cpok dukcaumv B LA — B cpenHeM
6-8 Hep.

PE3YJIbTATbI

Ananu3 ucxopoB nedenus (oo 11 net ¢ MoMeHTa one-
pauuu) nokasan, 4to B bonbwnHcTBe cnyyaes (93%) nocne
NpOBeJEHHOr0 0CTEOCMHTE3a (1-9 rpynna naumeHToB) nony-
YeH XOpOLLIMI pe3ynbTaT: MaLMeHTbl He XanoBanauch Ha 6onm
B MOBPEXAEHHOM CyCTaBe, MOJyYyeH [OCTATOuHbIN 06beM
LBVXEHWN (BeduunT aMninTyabl ABUXKEHNIA He bonee 10°),
cpeaHuin bann no wkane DASH — 8. Y 7% onepupoBaH-
HbIX BOMbHBIX OTMEYEHO CHUXEHWE aMMINTYAbl ABUKEHU
B JIOKTeBOM cycTaBe A0 160° B nonoxeHun pasrubaHus
npeanneybs, 70° B monoxeHun crubaHua npeanneybs,
CHUXEHME aMMUTYAbl HAPYXHOW U BHYTPEHHEW poTaLuu
npeanneybs — B npegenax 5°. Ha GoHe KoHcepBaTUBHOMO
1 QuM3noTepaneBTUHECKOr0 IEYEeHUs! 0TMeYeH perpecc 60-
fIeBOro CMHAPOMA U yBenuueHue obbeMa ABuxeHun. Ma-
LMEeHTbI 3TOW FPYNMbl BEPHYUCH K Tpyay Yepe3 1416 Hep.
nocne onepaumu.

Y BonbHbIX, KOTOPbIM MPOBOAMICA apTPOSIU3 JIOKTEBO-
ro cycTaBa, TaKXe Habnjanu nNpaKkTMYecku [BYKpaTHOe
yBeNuyeHe 00bema ABMMEHWIA (B cpeaHeM ot 42°-50°
no 114°-120°), npuyeM BHe 3aBMCMMOCTU OT crocoba ap-
TponM3a (apTPOCKOMMUYECKUN WMAW OTKPbITLIA) U OT TOrO,
ob1 M ucnonb3osad WA, wim Het. o wkane DASH
y 89% 60MbHBIX O0TMEYEHO CHMMEHWe BannoB B cpefHEM
¢ 77 po 36. Y 10 60nbHbIX, KOTOPbIM MPOM3BOAMNCS OTKpbI-
TbI apTposmn3 (6 6onbHbIX 6e3 Hanoxenus LUAA v 4 nauu-
€HTa C anmapaTHbIM JieYeHreM), NoTpeboBancs NOBTOPHbIN
apTponu3 B TeyeHue 1,5-2 neT mocne nepeBoW onepaumun

Yol 28 (3) 2021
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B CBA3M C HELLOCTATO4HBIM 00bEMOM ABIKeEHMIA. Y T naumeHTa
3-1 rpynnbl coxpaHsancs 601eBoi CMHAPOM W HECTAbUBHOCTL
JIOKTEBOrO CyCTaBa, YTo noTpeboBano 3HA0NPOTE3UPOBaHNA
yepe3 3 rofa nocnie Nepeoii onepaLyy.

B 6-# rpynne oTMeYeHbl aHanoOrM4yHble pe3ynbTa-
Tbl C YBENIMYEHWEM aMMIUTYLbl ABUMEHUIA B CpefHEM
c 45°-48° po 126°-135° no wrane DASH — cHuxe-
Hue bannos ¢ 79-82 po 39-44 B cpepHeM. B 19 cnyvasx
(28,4%) noTpeboBanocb peBM3NOHHOE BMeELUATENLCTBO.
Y 11 naumenToB (16,4%) oHO ObINO CBS3@HO C pasBUTUEM
acenTuyecKon HecTabunbHocT aHAonpoTesa. B 9 cnyyasx
0TMeyYeHa acenTuyeckas HecTabunbHOCTb NIEYEBOro KOM-
MoHeHTa y 2 BoNbHbIX — JOKTEBOr0. [JaHHOe 0cnoXHeHue
pa3BMNOCh B CPOKM OT 6 A0 24 MeC C MOMEHTA NepBUYHOM
onepauun. B 5 cnyvasx (7,5%) passunacb centuyeckas
HecTabunbHocTb (y 1 nauueHTa B paHHEM nocheonepa-
LMOHHOM nepuoge, Y 4 — B TeueHne 10-12 Mec nocne
aHponpoTe3upoBanus). [lpu 3TOM BbINOAHEHO Yyhane-
HWe 3HJOMPOTe3a C apTPOLE3VPOBAHWEM JIOKTEBOMO CY-
CTaBa C MOMOLLbI0 annapaToB BHellHel dukcauum. Ewe
Yy 2 BonbHbIX BOCMANUTENbHbIA NPOLECC YAanoch Kynupo-
BaTb B paHHEM MOCNe0nepaLMoHHOM Nepuoje MyTeM ca-
HUPYIOLLEN Onepaumm, 3HA0NPOTE3 coxpaHeH. B 3 cnyyasx
(4,5%) noeTOpHOE ONEpPaTMBHOE BMELLATENLCTBO CBSA3aHO
C HeCoCTOATENIbHOCTbI0 pa3rnbaTenbHOro annapara J1oK-
TEBOr0 CyCTaBa B pe3ynbTaTe MOBPEXAEHUS CYX0XWAuA
TPeXrnaBoi MbilLpl, NpuyeM y 1 naumeHTa B coYeTaHum
C HecTabubHOCTbIO NIEYEBOr0 KOMMOHEHTA SHAOMPOTE3a.
Ewe y 4 60nbHbIX B bvxKanLieM nocneonepaLyoHHOM ne-
puone pa3BUIICS HEKPO3 MATKMX TKaHel B 0bnacTu onepa-
unn. Y Bcex 4 nauMeHTOB yAanoch COXpaHUTb SHLOMPOTES
Ha QOHe KOHCEepPBATMBHOIO JIeYeHUs.

OBCYXOEHWUE

B HacToslee BpeMs apceHan CpeAcTB AJi NeYeHus
nocnefCcTBUIA NOBPEKLEHNUA JIOKTEBOr0 CyCTaBa A0CTaTOY-
HO OrpaHuyeH, TpebyeT auddepeHLMPOBAHHOTO MOAX0-
[a K BblOOpY TaKTMKKM M crnocoby onepaTMBHOrO nocobus.
CBOEBPEMEHHO BbINOHEHHBIN OCTEOCUHTE3 BHYTPUCYCTaB-
HbIX MEepPenoMoB KOCTEl JIOKTEBOr0 CycTaBa MpuW YCI0BUM
MaKCUMasbHOT0 BOCCTAHOBJIEHWA KOHIPY3HTHOCTU CyCTaB-
HbIX NMOBEPXHOCTEN B NOAABNAIOLLEM OOMbLIMHCTBE Clyya-
€B MPUBOAMT K MOJIOKUTENbHBIM pesynbTaTaM. [lpu 3ToM
DonbLLYI0 posib MrpaeT CTabMbHOCTb OCTEOCUHTE3], N03B0-
nsoWas B paHHeM MOC/eonepaLMoHHOM Nepuofie HayaTb
pa3paboTKy ABUMKEHMI B JIOKTEBOM cycTaBe. V3HauanbHO
HecTabunbHble NepenoMbl 610Ka MblWenKa C HanuuueM
MemnKux QparMeHToB, TPebYIOT BbINMONHEHUS KOMBUHMPO-
BaHHOI0 0CTEOCMHTE3a C UCMOJIb30BAHNEM LLIAPHUPHO-ANC-
TPaKLMOHHBIX annapaTos.

OpraHocoxpaHsitoLL1e onepaLyy Npu NocNeacTBUAX TAKe-
TNbIX NOBPEX/EHMIA CYCTaBa B BULE OTKPLITOrO UMK apTPOCKO-
MUYECKOro apTposn3a ¢ ucnosb3osanuem LLUA nnm 6e3 Hero
1 BbINOJIHEHHbIE MO CTPOrMM MOKa3aHKUAM MoKa3au XopoLune




OPUMVHAJTBHBIE MCCTEJOBAHVIA

LO0NITOCPOYHbIe pe3yfbTaThbl. [IpaKTUYeCKM NOJHOE OTCYTCTBUE
THOWHO-BOCMANMUTENbHBIX OCOMHEHUIA, [OCTaTO4HbIA 06b-
€M [BWXEHUI W OTCYTCTBME BbIPaXKEHHOM HecTabuibHOCTH
nocne omepaLuW YKasblBalT Ha COCTOSTENIbHOCTb AaHHbIX
METOL0B JleYeHns faxe Ha (oHe yMepeHHbIX Uiu rpybbix
aHaTOMMYECKWX HapYLLEHWA.

HeynobcTBa nauueHToB cBs3aHbl B MEpBYH 04epefb
C AJMTENBHOCTBI0 PEabMIMTALMOHHOTO NIeYEHUs U Heobxo-
AVMOCTbH0 HOLLEHWMAI JOCTaTOYHO FPOMO3AKOro annapara.
HeynoBnetBoputenbHbin 06beM aBuxeHuiA Y 10 B0NbHBIX
Mbl CBAI3bIBAEM CO 3HAUUTEJSIBHOW TSKECTbIO MOBPEXEHMS
CYCTaBHbIX CTPYKTYp W HeafeKBaTHol peabunuTaumeli B am-
BynaTopHbIX yCIoBUAX.

AHanus pe3ynbTaToB 3HAONPOTE3UPOBAHUA JIOKTEBOrO
CycTaBa y JaHHOM KaTeropumn bosbHbIX NOKa3an JocTaToy-
HO BbICOKYI0 06LLyt0 Aomio ocnoxHeHui (28,4%). B nepsyto
o4yepefb 3T0 FTHOWHO-BOCNANUTENbHLIE OCNOXHEHUSA, KOTO-
pble 3a4acTylo NPUBOASAT K NOTepe 3HA0MPOTe3a M apTpo-
AEe31p0oBaHuMIo. Mbl BUOUM NpUUMHY B TOM, YTO A0 3HAO-
MpOTe3MpOBaHMs BCe MaLUMEHTbl C JAHHBIM OC/OXHEHUEM
NepeHec1 HeOLHOKPaTHbIE ONepaTuMBHbIE BMeLLaTeNbCTBa
Ha JIOKTEBOM CYCTaBe, CBA3aHHbIE C YCTAHOBKOW pa3niuy-
HbIX METaINIOKOHCTPYKLUMIA U PasBUTUEM BOCMaNUTESb-
HbIX OC/IOXHEHWI paHee. B panbHeiieM MHorostanHoe
onepaTuBHOE fneyeHne (yaaneHue MeTannoKOHCTPYKLMIA
C CaHaLyMen W YCTaHOBKOW BPEMEHHOIO LLEMEHTHOro cnen-
cepa € aHTMBMOTMKOM, 3aTeM 3H[0MPOTE3MPOBaHMe focne
MOJIHOrO 3aXKWBMEHUS U OTCYTCTBUA BOCMANUTENbHBIX MPO-
ABNIEHUI B TeYeHue 4—6 Mec mocne caHauuu) no3Bonmio
B 60/IbLUMHCTBE CNyyaeB U3bexaTb LAHHOr0 OCIOXHEHMS.
[ocTaToyHo 6GoMblyl [ONK CchnyyaeB HecTabunbHOCTU
KOMMOHEHTOB 3HA0MPOTE3a Mbl CBA3LIBAEM C HaNN4M-
eM 06WwupHbIX AedeKToB AMCTANbHOTO KOHLA MyieYyeBoM
KOCTW M MPOKCUMANbHOro KoHLA noKTeBon. Hectabunb-
HOCTb JIOKTEBOTO KOMMOHEHTa B O0MbLIMHCTBE CilyyaeB
pasBunacb nocne rpyboro HapyleHus opToneanyecKoro
pexuMa (nogbeM TsxecTei). BceM naumeHTam ypanochb
cTabunuampoBatb 3HAONPOTE3 NYTEM peduKcaLMu KoM-
MOHEHTOB, B 2 C/Iy4asXx — C [OMOJIHUTENbHBIM UCMONb-
30BaHWEM aoTpaHCcNNaHTaToB. HecocTosTeNbHOCTL pas-
rmbaTtenbHOr0 annapaTa njeya y 3 mauuveHToB CBfA3aHa
C MOBPEXIEHNEM CYXOXUIUs TPEXTNaBoi MbiwLbl. [laH-
HOe OCMOXXHEHWe pas3BMIOCh, BO-MepBbIX, HAa (OHe Aere-
HepaTUBHbIX M3MEHEHU CaMOr0 CYXOXWIUSA, BO-BTOPbIX,
M3-3a HEKOPPEKTHOW YCTaHOBKM JIOKTEBOrO KOMMOHEHTA,
KOrAa y3en BpalLeHus Obii CMeLLEeH K3aayM OTHOCUTENBHO
NPOKCUMAJbHOTO KOHLA NOKTEBOr0 OTpOCTKa. [pu 3ToM
BO BpeMs CrmbatesbHO-pasrmbaTenbHbIX ABUMXKEHUIA Npo-
UCXOAMNA MOCTOSHHAA TPABMATM3aUMs CYXOXMUIMA O 3a-
LHI0K0 MOBEPXHOCTb Y3Na BpalleHus aHgonpoTe3a. Bo Bcex
Clyyasx MiacTUKa CyXOMUUS C MepeycTaHOBKOW NOKTe-
BOr0 KOMMOHeHTa v 6e3 No3Boiuia BOCCTaHOBUTL pas-
rubatenbHbIn annapat. CneayeTt 0TMETUTb, YTO Ha aHHOM
3Tane pa3BUTUA 3HAONPOTE3UPOBAHWSA JIOKTEBOIO CycTaBa
peyb MOXET MATW TONbKO 0 BbITOBOM aganTauuy NaLuueHTa.
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Bce coBpeMeHHble KOHCTPYKLMM 3HAONPOTE30B HE CMo-
co6Hbl B NosHOM Mepe obecneynTb 6H0NbHOMY Ty BEMYUHY
Harpy3oK, XapaKkTep 1 00beM [BUXEHWUW B CycTaBe, KOTO-
pble HeobX0AWMbI ANiA TPYAOBON AeATeNbHOCTH, 0CObeH-
HO Tsenoro ¢umsuyeckoro Tpyaa. Ecnm yyectb ToT dakr,
4TO DONBLUMHCTBO NALMEHTOB, KOTOPbIM MOKa3aHO 3HA0-
NpoTe3npoBaHNe B paMKax JaHHOr0 UCCNeA0BaHUA, — 3T0
noay Monodoro U pabotocnocobHoro BospacTa, AaHHas
npobneMa npmobpeTaeT MCKNKUUTENIBHYIO aKTyasIbHOCTb.

BbIBOAbl

1. Buibop crmocoba onepaTMBHOrO jle4eHUss TpaBM W Mo-
CNeSCTBUI TAXENbIX MOBPEXAEHWUA JIOKTEBOrO CycTaBa
HanpsAMY}0 3aBUCUT OT CTEMEHM U XapaKTepa pa3pyLUeHus
KOCTHO-CYCTaBHbIX M MArKOTKaHHBIX CTPYKTYp, Aeduumta
obbema ABIKEHUIA B CycTaBe.

2. PasnuuHble opraHocoxpaHsiolMe onepauun B BUAE
0CTe0CHHTE3a (B TOM YmMCIie KOMBMHUPOBAHHOM0), apTPOMN-
3a B COYETaHMM C LIApPHUPHO-AWCTPAKLMOHHBIMK annapa-
TaMu, BbINOJIHEHHbIE M0 AuddepeHLMpOBaHHbIM NOKa3a-
HUSAM, MO3BONSIOT MUHUMU3UPOBATL YMCIO OCTIOKHEHUN
1 J0OUTBCS XOPOLLMX Pe3ynbTaToB JIeYeHus.

3. HeobxoanMbl cTporve nokasaHusi K 3HAOMNPOTE3MpOBa-
HMIO Y BCeX KaTeropumn 6ombHbIX BBUAY BoMbLIOro Yucna
THOWHO-BOCMANMUTESbHbIX OCIIOMHEHUI U HeCTabUbHOCTY
3HA0MpoTes3a.
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Features and tactics of management of patients
with joint hypermobility (Clinical observation)

Anatoliy K. Orletskiy, Dmitriy 0. Timchenko, Elena S. Kozlova*

N.N. Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

There are not enough studies in the literature on the treatment of patients with impaired collagen homeostasis. Dysplastic
changes in the bone and ligamentous structures of the shoulder joint are a risk factor for the development of chronic instability
and can be one of the reasons for relapses after surgery. Orthopedic disorders of this pathology should be corrected by opera-
tive or conservative techniques for each patient individually.

The choice of treatment tactics for patients with chronic post-traumatic multiplanar instability of the shoulder joint against
the background of connective tissue dysplasia.

Surgical treatment was used, the duration of wearing the orthosis on the shoulder joint area was increased in order to
ensure the centering of the humeral head, and a rehabilitation program was proposed.

Keywords: chronic instability of the shoulder joint; arthroscopy; rehabilitation; connective tissue dysplasia; collagen homeo-
stasis.

To cite this article:
Orletskiy AK, Timchenko DO, Kozlova ES. Features and tactics of management of patients with joint hypermobility (Clinical observation). N.N. Priorov Journal
of Traumatology and Orthapedics. 2021;28(3):59-64. DOI: https://doi.org/10.17816/vt089567

Received: 02.12.2021 Accepted: 06.12.2021 Published: 28.12.2021

DOI: https://doi.org/10.17816/vt089567

OcobeHHOCTM M TaKTUKa BefieHUs NaLUeHToB
C rMnepMo6MNbLHOCTLIO CYCTaBOB
(Knunuuyeckoe HabniopeHue)

A.K. Opneukun, [.0. Tumyerko, E.C. Kosnosa*

HauuoHanbHbIN MeaNLIMHCKMIA UCCefoBaTeNbCKUI LEHTP TpaBMatosioruu 1 optoneaun uMm. H.H. Mproposa, Mocksa, Poccus

AHHOTALMA

B JmTeparype He0CTaTO4yHO UCCNIeJOBaHUIM 0 NIEYEHUN NALMEHTOB C HapyLleHneM KojiareHoBoro romMeocrasa. Iucnna-
CTn4yeCKue U3MeHeHUA KOCTHbIX U CBA3OYHBIX CTPYKTYP njeyeBoro CycraBa ABNAKOTCA (baKTOpOM PUCKa pa3BUTUA XpOHU4E-
CKOM HecTabunbHOCTU K MOryT CNyXuUTb O[IHOW U3 MPUYKH peumManBoB nocsie onepaTMBHOIO JieyeHUA. OPTOI'IE,U,VILIECKVIE Ha-
pyLwieHusa NaHHOW MaToNIOrMK OKHbI KOPpPeKTUpoBaTbCA onepaTtMBHbIMKU UK KOHCEPBAaTUBHbIMKM METOAMKaMN ANA Kaxa0ro
nauneHTa MHanemayanbHo.

OnucaH Bbl60p TaKTUKKN le4eHUA naLMeHToB C Xp0HVI‘-IECKOI7I I'IOCTI'p&BM&TVI‘-IECKOVI MHOTOMI0CKOCTHON HEeCTabUNbHOCTLIO
nneyeBoro CyCtaBa Ha ¢)0He JOMUCNJIa3umu COeaUHUTENTBHOW TKaHM.

anMEHFIJ'IOCb Xupypru4yeckoe ne4yeHue, ysesiMieHa npoaoixuTesIbHOCTb HOLLEeHUA OpTe3a Ha obnacTb nneyeBoro CyCTaBa
ans obecrneyeHus LLeHTPaLnK ros1I0BKK MJIeYEBOM KOCTH, a TaKKe npeanoxeHa nporpaMma peaﬁMﬂMTaLlVlM.

KnioueBble cnoBa: XpOHU4YeCKas HecTabMNbHOCTL MNeYeBoro CyCTaBa; apTpoCKonus; pea6VIJ'IVITaL|,VIﬂ; aucnnasuna
COeIMHUTENbHOW TKaHW; KONI1IareHoBbIl roMeocTas.
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BACKGROUND

Shoulder joint bone structure examination (Fig. 1 a, b),
as well as the identification of the signs of dysplasia,
is advisable in patients with primary and recurrent
instability to decide on a further management approach.
The literature revealed a relationship between the counts
of autoantibodies to certain types of collagen and the nature
of external and cardiac manifestations of connective tissue
dysplasia. An increased level of autoantibodies against types
| and Il collagens was registered in patients with pectus
excavatum, scoliosis, severe joint hypermobility syndrome,
and multiple intracardiac microanomalies. That to collagen
type | was registered in cases of platypodia, and
that to collagen types |, Il, and V were revealed in patients
with a prolapsing mitral valve myxomatous degeneration.
An increased level of anti-collagen antibodies in patients
with severe external and cardiac dysplastic signs indicates
impaired autoimmune regulation mechanisms of collagen
metabolism. The analysis of autoantibodies against collagen
concentrations in the blood plasma of patients with joint
hypermobility syndrome, considering its scoring [1],
revealed high levels of autoantibodies of type | collagen
with maximum values in severe articular hypermobility
(4.9+0.5 and 6.2+0.7 pg/ml for mild and severe syndromes,
respectively). Patients with severe joint hypermobility
syndrome were noted with increased autoantibody levels
of type Il collagen (3.5+0.3 pg/ml) compared to those with both
control and mild hypermobility syndrome (2.7+0.3 pg/ml) [2].
Additionally, the examination of patients with joint

Yol 28 (3) 2021
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hypermobility has an algorithm. The criteria indicated

in the table were used for the examination.

Joint hypermobility syndrome is established in
the presence of 2 major criteria, 1 major and 2 minor
criteria, or only 4 minor criteria [3].

Multiplanar instability is characterized by shoulder
instability in any position. However, most often, instability
occurs in the anterior and inferior directions. This type
of instability develops due to repeated dislocations and
subluxations. According to the most commonly used
classification, multiplane instability is in turn subdivided
into the following:

- instability that occurs with hyperelasticity
of the ligaments due to systemic genetic connective
tissue structure disorders (Marfan syndrome and
Ehlers—Danlos syndrome);

— multiplanar asymptomatic anterior and
instability;

— multiplanar posterior and inferior instability;

— multiplanar anterior and posterior instability [, 6].
Shoulder joint instability is also classified based

on the displacement plane. Therefore, the following are

distinguished:

— horizontal instability;

— vertical instability;

— mixed instability (both horizontal and vertical plane
displacement) [7].

To date, the main links in the pathogenesis of post-
traumatic instability have been well studied, including
the following:

inferior

Fig. 1. View of radiographs of a patient with shoulder dysplasia.

DOl https://doi.org/10.17816/VT08%567
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Table. The Brighton criteria for joint hypermobility syndrome (R. Keer, R. Graham, 2003)

Major criteria Minor criteria

The Beighton hypermobility score is 1, 2, or 3-9 (Beighton score 1-3 at age 50 or older)
Arthralgia for at least 3 months in 1-3 joints or back pain for at least 3 months,
spondylolisthesis, or spondylosis

Subluxations, dislocations in >1 joint, or recurrent ones in 1 joint

Epicondylitis, bursitis, or tenosynovitis

Marfan-like appearance (asthenic body type, tall stature, arachnodactyly [positive wrist test],
upper to lower segment ratio of <0.89, height to arm span ratio of >1.03)

Skin is thinner, with increased extensibility (skin fold on the hand dorsum is pulled by >3 cm),
stretch marks, or tissue paper-like suture

Eye symptoms include drooping eyelids or antimongoloid slant

Varicose veins, ventral hernias, or uterine or rectal prolapse

The Beighton joint hypermobility
score is 4-9 points.

Arthralgia lasting at least

3 months in 4 or more joints

— decreased mechanical strength of the joint capsule and
rotator cuff of the muscle complex due to their stretching
or rupture;

- adisorder of proprioceptive information transmission from
the mechanoreceptors of the central nervous system
ligaments and inadequate feedback;

— impaired regeneration of capsule and periarticular
tissues, with scar formation and capsule weakening with
a tendency to stretch;

— atrophy of the muscles stabilizing the joint [8, 9.

Here, we described a case of a positive outcome in an
18-year-old female patient who had 4 minor criteria for joint
hypermobility syndrome (Table 1, Fig. 2). The anamnesis
revealed that surgical treatment was performed and
rehabilitation was conducted in the late postoperative
periods to restore the function of the operated upper limb.

Clinical case. Patient K., 18 years old.

The patient was diagnosed with chronic post-traumatic
multiplanar instability of the right shoulder joint associated
with the consequences of post-traumatic upper brachial
plexopathy and alar scapula syndrome, presumably due
to muscle imbalance with severe shoulder joint dysfunction,
and condition after multiple surgical interventions.

In May 2016, she had a right shoulder joint injury (hit by a
ball in a straight arm), which led to a right shoulder joint
dislocation. In the next 3 months after the injury, right
shoulder joint instability developed.

Repeated course of conservative treatment in
a primary care facility had no improvement. In December
2016, the patient was hospitalized in the N.N. Priorov
National Medical Research Center of Traumatology and
Orthopedics for consultation and further treatment approach

N

Fig. 2. View of a patient with joint hypermobility syndrome. Long-term results of treatment (after 6 months).
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Fig. 3. The patient’s appearance after multiple surgical interventions (May 2017).

determination. Arthroscopy of the right shoulder joint and
capsulography were performed.

In January 2017, the instability recurred with slight
right shoulder joint physical exertion. Centering and
fixation of the right humeral head with the spokes was
performed. She was discharged for outpatient treatment
at the primary care facility. In April 2017, she entered
the department of the N.N. Priorov National Medical
Research Center of Traumatology and Orthopedics.
Lavsanodesis was made (by the type of suspension)
of the right shoulder joint.

In connection with the lavsan tape eruption in May 2017,
a repeated lavsanodesis of the joint was performed, as well
as a case conference.

In  September 2018, the patient underwent
examination and conservative treatment at a hospital.

Results revealed paralytic subluxation of the humeral
head on the right and conditions after surgical treatment
were diagnosed.

In January 2020, the lavsan tape was removed from
the right shoulder.

Figure 3 presents the view of the patient after the surgery.

The patient was admitted for treatment at the
Department of Medical Rehabilitation of the N.N. Priorov
National Medical Research Center of Traumatology and
Orthopedics, where therapy was performed, which included
physiotherapy exercises (personal coaching) to strengthen
the shoulder muscles, massage the collar zone, shoulder
muscles, and the right upper limb forearm, magnetic
therapy on the shoulder joint No. 10 to improve trophism
and pain relief, and electrical stimulation of the deltoid

DOL https://doi.org/10.17816/ V1089567

Fig. 4. Movement in the shoulder joint of the right upper limb when

using the orthosis.
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muscle and short rotators number 10, daily. The patient
was recommended to wear an orthosis (Fig. 4). Her
condition improved and she was discharged for outpatient
treatment at the primary care facility to continue
the rehabilitation (Fig. 2). She continued the course
of active rehabilitation in cooperation with the DJAMSY
clinic (at the patient’s primary care facility).

DISCUSSION

The question arises about the further prognosis
or the need for surgical treatment in patients with
multidirectional shoulder joint instability in impaired
collagen homeostasis and undifferentiated connective tissue
dysplasia, as well as the important role of rehabilitation in
early and late periods.

Surgical interventions for traumatic shoulder dislocations
are infrequently performed. Surgical treatment indications
include irreducible dislocations, significant displacement
of the large humeral tubercle or the marginal fragment
of the scapular articular process, as well as chronic
dislocations. The surgical indication for arthroscopy in
simple dislocations includes a high level of functional
aspiration of the patient or a combination of Bankart and
Hill-Sachs injuries and short shoulder rotators in individuals
with an average physical activity level [4].
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CONCLUSION

The clinical example shows that, despite the obvious
signs of connective tissue dysplasia, surgical treatment
was chosen for untimely conservative treatment in
the next 3 months from the injury, which led to multiple
surgical interventions but did not improve and restore
the function of the operated upper limbh. We recommend
the selection of an individual plan of rehabilitation measures
for such patients at all treatment stages (reduction,
immobilization, and functional restoration) [4].
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OcnoXkHeHMs B XUPYprum MAMONATUYECKOro CKONIMO3a
y AeTelr. 0630p nutepartypbl
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2 PocCUIACKMI HaLMOHaNbHBIA UCCe0BaTeNbCKUIl MeaULMHCKUA yHuBepcuTeT uM. H.U. Muporosa, Mocksa, Poccus

AHHOTALMA

B coBpeMeHHoIi iuTepaType L0 CUX NOp MPOAOCIIKAIOTCA CMOpPbI 0 MPUYMHAX Hanbomee YacTo BCTPEYAIOLLMXCS OCTIOKHE-
HWI Nocne onepauuii No NOBOAY HOHOLIECKOrO MAMONATUYECKOr0 CKONIMO3a U UX daKkTopax pucka. lpuHUMas Bo BHUMaHWe
pacTyLLme BO3MOXHOCTW CTaLMOHApOB MO COKPALLEHN0 NMepuoa CTaLMOHapHOro le4eHns B NOCieonepaLyoHHOM nepuoge,
BO3HWKJ/IA CTporas Heobxo4uMocTb B TOM, YT0BbI Nleyallme Bpaun bbinn ocBeioMeHbl 06 0CHOBHBIX TUMAX OCMOXHEHUN XK1-
PYPrvM KOHOLLIECKOrO MAMONATUYECKOTO CKONIMO3a, @ Takke (haKTopax pUcKa UX BO3HUKHOBEHWS [ TOYHOTO MPOrHO3MpO-
BaHWA W NPUMEHEHWUS UHAMBUAYANbHOMO NOAX0AA K BELEHMIO MOCNE0NepaLMoHHOro nepuosa y 60nbHbIX, UMEKLLMX pUCK
MX BO3HWKHOBeHUs. Mo pe3ynbTatam 0630pa nuTepaTypbl NoAPOBHO onucaHbl ABe bonbluMe rpynmbl NocieonepaLumMoHHbIX
OCNOXHEHWH: 06LLecoMaTyecKkne M HeBposoruyeckue. NMoMMMo OCHOBHLIX Haubosee 4acTo BCTPEYAMOLLMXCS OCNOXKHEHMI
paccMoTpeHbl U bonee pefiKue, K KOTOPbIM OTHOCATCS CMHLPOM BEpXHel OpbIKEeyHOM apTepun W OTAANEHHbIe Nybokue
UH(EeKLMM,

3a nocnepgHee 20-neTue YacToTa NOCNEONEPALMOHHBIX OCIIOMXHEHUI NPY XMPYPriYeCKo KOpPPEKLMM CKONTMOTUYECKUX fe-
dopMaLMit 3HAUUTENBHO CHU3WNACh. YUnTbIBas AaHHble U3 pasfinyHbIX paboT, MOXHO cAenaTb BbIBOA, YTO 06LLUMIA YpoBEHb
OCNOXHEeHWI cHu3uncs ¢ 5,7% (2000-2003) oo 4,95% (2004-2007) u 3atem ewwe ao 0,98% (2013-2016). HecMoTps Ha obLuee
CHVWXKEHME YacTOTbl OCNOXHEHWIA, NOCNELHWE BCE PaBHO OCTaKTCA Mpobnemon Ang KIMHMUMCTOB. K OCHOBHBIM daKTopaM
PUCKa BO3HUKHOBEHUSI OC/IOXKHEHUI MOXHO OTHECTU Hanvyme COMYTCTBYIOLLEN MOYEHHOW NaToNnorMv y naumeHTa, 6onbLUoi
06beM OMepaLMOHHONM KPOBOMOTEPH, 3HAYMTENBHOE YBENIMYEHME BPEMEHW aHecTe3uu U OMepaLMOHHOr0 BMeLUaTeNnbCTBa;
MPUMEHEHNE KOHCTPYKLUMIA M3 HepiKaBeloLlel CTanu, NpUMeHeHWe NepefHero Wi KOMOMHMPOBAHHOTO OMepaTUBHOTO A0-
CTyna; 0TKa3 OT MPUMEHEHWS UHTPaoNepaLMOHHOr0 HEMPOMOHUTOPHHTA.

KnioueBble cnoBa: MAMONATUYECKUM CKOMMO3; OC/OMKHEHMA XUPYPruyeckoro neyeHna npu mpnonatu4eCKoOM CKOJIMO03e;
0CJ10XKHEHUA.

Kak uutnpoBsartb:

Kopotees B.B., KpectbsitumH B.M., BeibopHos [1.10., Tapacos H.M., CemeroB A.B., T'openosa [.A.,, Kapnosa H.A. OcnoxHeHWs B XvMpypritv MamMonaTuyeckoro
cKonmosa y aeteid. 063op nutepatypsl // BecTHUK TpaBmatonoruv v optoneamu wM. H.H. Mproposa. 2021. T. 28, N° 3. C. 65-73.

DOI: https://doi.org/10.17816/vt063221

Pykonucb nonyyena: 12.03.2021 Pykonucb opo6peHa: 15.03.2021 Ony6nukoBaHa: 28.12.2021
&5
SKO®BEKTOP Bce MpaBa 3almMLLeHsbl

© 3ko-Bektop, 2021



66

REVIEWS Vol 28 (3) 2021 N.N. Priorov Journal of Traumatology and Orthopedics
DOI: https://doi.org/10.17816/vt063221

Complications in adolescent idiopathic scoliosis
surgery. Review

Vladimir V. Koroteev', Vladimir M. Krestyashin2, Dmitry Yu. Vybornov' 2, Nikolay I. Tarasov',
Andrey V. Semenov?*, Polina A. Gorelova?, Natalya A. Karlova?

! Filatov Municipal Children Hospital Moscow Department of Healthcare, Moscow, Russia;
2Pirogov Russian National Research Medical University, Moscow, Russia

ABSTRACT

To days debates about most frequent complications after adolescent idiopathic surgery and its risk factors remains to
persist. Taking into account rising possibilities of orthopaedic surgery departments worldwide to reduce AIS patients’ hospital
length of stay, strong need in strict knowledge about types and frequency of abovementioned complications and its risk factors
is emerging. This knowledge can help clinicians in prediction of complications development and can aid in better diagnostics
and treatment. Two main groups of complications were described thoroughly in current review: non-neurologic and neurologic.
Both frequently developing and rare complications were described including superior mesenteric artery syndrome and deep
infections.

There an obvious tendency of the rate of complications after AIS surgery to decline during last two decades from 5.7% in
2000-2003 to 4.95% in 2007 and to 0.98% in 2016. Despite that fact these complications still remain to be a big burden for
clinicians. Major risk factors for its development include concomitant renal diseases, large intraoperative blood loss, substan-
tial increase of anesthesia and surgery duration, stainless steel rods implementation combined or anterior only approach and
refuse of intraoperative neuromonitoring.
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BBEJEHUE

Pa3BuTWe cOBpPEMEHHOI XMpYPrv OHOLLIECKOrO MaMona-
TU4ecKoro ckonno3a (HOWC) 3a nocnegHue 20 net nossonnno
CHU3UTb 06LLiee KONMYECTBO OCNIOXHEHMI MOCne onepaLuii
Ha No3BOHOYHMKe [1], YTO CBA3aHO B OCHOBHOM C MpuUMe-
HEHMEM COBPEMEHHBIX TPaHCMEAMKYNSAPHBIX KOHCTPYKLMIA
npy BbINOSHEHUM Haubonee YacToit onepauuu npu HOUC —
3afiHeil CTabunMsaummn ¢ UCNonb30BaHUEM TPaHCMEAUKYNAP-
HoM KoHCTpyKumm [2]. C 1997 no 2012 roa, ¢ npuxonoM 3pbl
TpaHCcneaMKynspHoM GUKcaLmmn, KONMYeCTBO YCTaHaBNMBae-
MbIX [LOPCaNbHbIX KOHCTPYKLMIA, N0 AaHHbIM psfa aBTOpOB,
BbIpocno ¢ 63,4 fo 91,3% cpeam Bcex BO3MOXHBIX JOCTYMNOB
Mp¥ ONepaTUBHOM JIeYeHMM CKONNO30B [3].

HecMoTps Ha oTpaboTaHHYK rofamu TEXHWUKY OnepaTuBs-
HbIX BMELLIATENIbCTB U BbICOKOTEXHOJIOTMYHOE COBPEMEHHOE
0b60pya0BaHue, paHHME 1 NO3AHME OTANEHHbIE OC/OMKHEHMS
OCTAKTCA 3HAYUTENBHON NPobieMon M NPUBOAAT K YBEU-
UEeHUI0 BpEMeHU HaxoxieHus pebeHKa B cTaumoHape [4],
YXYALUEHWK KauyecTBa XM3HW, a WHOTAA — K MOBTOPHBIM
onepauuaM [5]. lpu 3ToM B nMTepaType He BCTpeYaKTCA
MPaKTUYeCKWe PeKOMeHZaLuuM No HabnwAeHW naumeH-
TOB B OTAANIEHHOM MOC/IE0MNEPALMOHHOM MEPUOE, a TaKKe
TaKTUKW )19 UX NpeLOTBpPALLEHNs Ha 3Tanax npefonepauy-
OHHOI MOArOTOBKM M OMepaTUBHOrO BMeluaTenbCcTBa. llog-
roToBKa 0630pa nMTepaTypbl, NOCBALLEHHOO NocneonepaLy-
OHHbIM OCJTOXHEHUAM W PaKTOpaM pUCKa X BO3HUKHOBEHNS,
MPOAMKTOBaHa MPaKTUYecKon HeobX0AMMOCTbIO Ans onpe-
LeNieHus NoAX0Aa K Npef-, MHTpa- U nocneonepauoHHOMY
BEZIEHMIO NALMEHTOB C MAMONATUYECKUM CKOJTMO30M.

Bbin NpoBefeH aHanM3 nuTepaTypbl N0 TEME 0CNOXHEHUN
xupyprudeckoi Koppekuuv HOUC y peteit. Mouck npoBoamnm
no 6asaM faHHbix PubMed, Medline, Google Scholar no knto-
yeBbIM crioBaM «adolescent idiopathic scoliosis and surgery
and complications», a Take B PyCCKOA3bIYHON JIUTEpaType
Mo KJIKYEBbIM CNIOBaM «HOHOLLECKUIA MOMONATUYECKUIA CKO-
NIN03%», «OC/IOMHEHUS», «XMPYPrUS HOHOLLECKOro Mauona-
TUYECKOro cKonmo3a». B cBA3n ¢ HeobxoauMMocTbl) oxBaTa
DO/bLLOr0 KOMYECTBA CTATUCTUYECKMX LaHHbIX 418 Haubo-
nee nosHoro hopMMpOBaHUS MOHATWA O YacToTe, CTPYKTY-
pe OCNOXHEHUI Xupyprudeckoi Koppekumm HOUC, a Takxke
(aKTopax pucKa, B HacToAwMM 0630p NuTepaTtypsbl bbino
PELLEHO BKIIOYUTL BCe CTaTbu ¢ BbibopKon bonee 100 na-
umeHToB 3a nocnepHue 20 net. B HacTosAwmin 0630p BRIO-
yeHa cyMMapHo 31 cTaTbsi, U3 HUX 2 — cuCTEMATUYECKMe
0630pbl, 3 — 0630pHble cTaTbk, 26 — UcCnefoBaHuin 3-ro
W 4-ro YpOBHSA [0Ka3aTeNIbHOCTH.

OBCYXAEHWUE

B poknage ObuiectBa Mo M3yyeHWio MAMONATUYECKOTO
cKonmo3a (Scoliosis Research Society — SRS) no ctatucTu-
Ke ocnoxHeHuit 3a 2000-2003 ropbl, KoTopbin 6a3upyetcs
Ha aHanu3e pe3ybTaToB ONepaTMBHOIO fleueHuns 6334 neten,
onybnMKoBaHbl [aHHble MO YacToTe MOCTe0nepaLMOHHbIX
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OCMIOKHEHUI NpW MPUMEHEHUM KOMOMHUPOBAHHbIX KOH-
cTpyKuwmi (10,2%) no cpaBHeHwto ¢ fopcanbHoii (5,1%) 1 BeH-
TpanbHoi (5,2%). ABTopbl CO0BLIAT 0 MPeBaNMPOBaHNUM
pecnupaTopHbIx ocnoxHeHun (1,6%) 1 ocnoxHeHwi, acco-
LMMpOBaHHBIX C KOHCTPYKUMen (1,4%), Toraa Kak ocTanbHble
BUAbI OCNOXHEHWH, Knaccuduumpyemble B 063ope (CrmoH-
TaHHble paHeHWA [ypanbHOro MeLlKa, HeBpOJNornyeckue,
reMaTosiorMyeckue, paHeBble MHEKLMM U Ap.), OTHOCATCS
K ocTaBLmmcs 2,7%. CyMMapHo aBTopbl co0bLLMAM 0 YacToTe
OCJTOXHEHWH, paBHoM 5,7% [6].

N3 BCcex BO3MOMHbIX OCIOXHEHUIA, BCTPEYALOLLMXCA
Mpu fopcanbHoW cTabunn3aumu No3BOHOYHMKA MPY KOpPeK-
umm HOUC, HeBponorMyeckue OCOXKHEHUS MOTYT MPUHECTM
HanbonbLLUM BpeL — NPEUMYLLECTBEHHO B CBA3W CO CHU-
JKEHMEM KayecTBa #M3HW. [103TOMy B iUTepaType MPUHATO
BbILEeNATb NOCNefHUe B OTAENbHbIA pasfen OCOXHEHUN,
a BCe 0CTaJIbHble Ha3blBaTb OBLLEMPUHATLIM NMOHATUEM «He-
HEBPOJIOrUYECKIE OCIOXKHEHMS». PacnpocTpaHeHHOCTb TaKnxX
OC/IOXKHEHWI Y MaLMEHTOB C MAMOMATUYECKVUM CKOJIMO30M
B M0OC/Ie0nepaLMoHHOM Nepuofe cocTaBnsieT okono 15,4%,
M3 HWX YacToTa PecnupaTopHbIX OCNOXHeHun — 1,42%,
06unbHbIX KpoBoTeyeHun — 0,85%, pa3BuUTUS paHEBbIX UH-
dekumnit — 0,71%. Bospact, non, Hanuuue conyTCTBYHOLLMX
3aboneBaHuii cepLeHHO-COCYAUCTON U AbIXaTesbHOM CUCTEM,
a TaKkXKe XMpypruyeckue moAxofbl HUKaK He KOppenvpyloT
C MOBLILLEHWEM YaCTOTbl Pa3BUTUA OCNOXKHEHWI [7].

K.-M.G. Fu u coaBr. [8] npoBenu KpynHoe uccnefoBaHne
OCIOXKHEHMI B CMIWHANBHOW XWUPYPTUW Y LeTed, UCTONb3ys
0asy aaHHbIX xupypros SRS. [poonepupoBaHbl No nosoay
cKonnosa 19 642 nauueHTa us atoro uccnenoBaHusa. 0bLee
KOJIMYECTBO OCNOXHEHMIA cocTaBuno 8,2%, cpeau caMbix
yacTbIx ObinM paHeBble MHGEKUMM (2,7%), pecnupaTopHbie
ocnoxHenus (0,9%), paHeHus pypanbHoro Mewka (0,5%)
u rematombl (0,4%). MpAMYKD M CTAaTUCTUYECKW 3HAYMMYIO
3aBMCMMOCTb [EMOHCTPUPOBaN Clefylolme GaKTopbl: Ha-
NM4Me COMYTCTBYIOLLEN MOYEYHOW MATONOMMM Y MaLMeHTa,
0onbLuoi 06EM ONepaLyoHHON KpOBOMOTEPK, 3HAUNUTENbHOE
YBENMYEHWE BPEMEHM aHECTE3WM U OMEPaLMOHHOI0 BMeLLa-
TenscTBa [8].

B KpynHoMm MeTaaHanuse ¢ obiuein Bbibopkon M3 1565
MauWeHToB, rAe NMPOBOAMIOCH CpaBHeHUE 3PEKTUBHOCTM
1 6e30MacHOCTX JOpCanbHOr0 MHCTPYMEHTapUs PasHbIX TH-
nos, y 1,9% nauveHToB 6bin BbiSBNEH NMCEBA0APTPO3, KO-
TOpbIl Haubonee 4YacTo BCTPeYaeTcs MpU MCMONIb30BaHUM
puctpakTopa XappuHrroHa [2]. CymmapHo B 3,6% cnyyaeB
0TMeYanucb UHAEKLMOHHBIE OCNOXHEHUS, NPU 3TOM B Moj-
rpynne aucTpaKTopa XappuHrToHa — Ao 5,5%, a B noarpynne
TpaHCeAMKYNApHBIX KOHCTPYKUMA — ao 1,18%. YactoTa no-
BTOPHbIX OMepaLyi coctasuna 7,2%, yalle BCero OHU BbInos-
HASMCb MOCMe YCTaHOBKW AMCTpaKTopa XappuHrtoHa. [Mpu-
MeyaTenbHO, YTO U3 254 NaumMeHToB € TpacneauKyNspHbIMU
(uKcaTopamMn HWM 0fHOMY He noTpeboBanach MOBTOpHas
onepauus. HeBponoruyeckue OCNOXHEHUS 3aduKcupo-
BaHbl y 2 u3 1136 uyenosek naumentoB (0,17%), y KoTopbIX
B paHHEM MOC/E0MNepaLroHHOM Nepuoje Mocne YCTaHOBKY
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KoHcTpyKumu Cotrel-Dubousset (CDI) oTMevancs ogHocTo-
POHHWI Nape3 HUMXHUX KOHEYHOCTEMN.

B macwrabHoM nccnepnoBaHum ¢ Bhibopkoii 36 335 na-
LMEHTOB OCITOXKHEHMI NOCNE XMPYPrUYECKUX BMELLATENbCTB
no Koppekummn HOUC cymmapHas YactoTa nocneonepaumoH-
HbIX OCNOXHeHW! coctasuna 7,6% [5]. Mpu aHanuse nog-
rpynn BbISBNEHO, YTO A1 3afHWUX, NEPeSHUX U KOMOUHHU-
POBaHHbIX OMEpaTUBHLIX [OCTYNOB MOKa3aTeNM 4acToThl
ocnoHeHui coctasnamm 6,7; 10,0 n 19,8% cootseTcTBEHHO.
CaMble pacnpocTpaHeHHble U3 HUX — OCTpas AblxaTesbHas
HepocTtaToyHocTh (3,4%), pemHtybaums (1,3%), umMnnaHT-ac-
couumpoBaHHble ocnoxHeHus (1,1%), KapAnoBacKynspHbIe
ocnoxHenus (0,9%) n nHeBmoHus (0,8%). Passutune Takux
Cepbe3HbIX OCMOXKHEHWUW, KaK CMepTb, CMHAPOM LUCCEMMU-
HWPOBAHHOIO BHYTPUCOCYAMUCTOrO CBEPTbIBAHWSA, CENCUC,
MOBPEXAEHNE CMIMHHOTO MO3ra M KOPELUKOB HEpPBHbIX CTBO-
noB, NieroyHas aMbomms, TpoMbo3bl U Mpoyee BCTPeYauCh
¢ yactotoi Ao 0,2% pns Kakporo BhbllienepeyncieHHoro
ocnoxHeHus. K rpynnam pucka no OCNOXHEHWUSIM OTHEC/TH
MalMeHTOB MOMIOLOr0 BO3pacTa, MYCKOro Nona, Ny ¢ co-
NyTCTBYIOWMMI 3ab0N1eBaHNAMM (aHEMUS, TUNEPTOHMS, TH-
nepTupeos). BbisBNEHO, YTO AJIMHA WHCTPYMEHTUPOBAHHOIO
CerMeHTa MO3BOHOYHWMKA He Obina CBA3aHa C pasBUTMEM
OCJIOXKHEHMI.

[ins KoppeKumm KpaiHe TsaKenbIx hopM MamonaTnyecKo-
ro CKoN1o3a 06LLEeNpUHATON MepOii CYUTAETCA MHOTOYPOBHE-
Bas IUCKIKTOMMS B COYETAHMM C KOPMOPOAE30M Ha BepLUMHE
CKonmoTuyeckon fyru. OgHaKo faHHas MeToAMKa He ABNs-
€TCA COBEpLUEHHOM, TaK KaK Mocne ee NMpUMeHEHUs MOXET
COXPaHATbCA pUrMaHocTb ocHoBHom ayru. C.B. BuccapnoHos
1 coaBr. [9] B cBoei paboTe NpMBOAAT apryMeHTbl 3a UCMOSb-
30BaHe KIIMHOBUAHOM pe3eKLumm TeNa No3BOHKa, SBMAHOLLE-
rocsi BEepLUMHON UCKPUBIEHWS], C COXPaHEHWEM 3aMbIKaTeNb-
HbIX MJACTUHOK, YTO MOMOTraeT YBEINYUTb LIAHChI YCMELIHOro
ucnpaenexus gedopMaumu.

B kayecTBe ogHoro U3 QaKkTOpoB pUCKA BO3HMKHOBE-
HWSA OCNOXHEHWWA paccMaTpuBanu MeTo[, WHTpaonepaumoH-
HOM HaBWraLuW Npu YCTAHOBKE TPaHCMEeAUKYNSAPHBIX BUH-
TOB. ABTOpbI OZHOTO W3 WUCCNELOBaHWN MPULLAN K BbIBOAY,
YTO MPU MHTPAOMNepaLMOHHON KOMIbOTEPHO-TOMOrpadu-
yeckon (KT) HaBMraLmm YacToTa OCHOMKHEHWUN 3HAYUTENBHO
CHWKAEeTCA MO CPaBHEHMIO C METOLAMM YCTaHOBKW BUHTOB
6e3 3D-HaBuraumm — c 01,7 po 0%. OnHako B cnepytoLlem
uccnepoBaHuM (cucTeMaTuieckoM 0b3ope) aBTopbI BbISBUIH
OTCYTCTBME pasHWLbl MO YacToTe BO3HUKHOBEHUS OC/IOM-
HEHWUI MeXAy ABYMS BblLEYKa3aHHbIMK Fpynnamu, a TaK-
)KEe YBEJIMYEHWe BPEMEHW Onepauuy Mpu UCNosb30BaHUM
KT-naBuraumm [10].

OTeyecTBEHHbIE aBTOPbI CYMTAIOT, YTO B MpoLiecce npe-
A0MepaLyoHHOW MOArOTOBKM HeobX0AWMMO  BbIMONHATL
KOMM/IEKC Mpouefyp ANS yBenuyeHus MobunbHocTn pe-
(opMMpOBaHHOTO MO3BOHOYHWKA: KOPPUTMpYHOLLME Yrpa-
HEHWsl, HanpaBlieHHble Ha YBenuueHWe QPOHTANbHOI
M POTALMOHHOM MOOUNBHOCTU MO3BOHOYHMWKA; BbITSIKEHME
Ha HaKJIOHHOM NIOCKOCTY; BEPTUKANbHOE BbITSKEHUE MOCTe-
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MEHHO A0 MOTHOIO BUCA; BBITAXEHWE HA TPAKLIMOHHOM CTOJE;
Mp1eMbl MOBUAM3NPYIOLLLEN MaHyaNIbHOM Tepanuu. 3T0 MOXKET
MoMoYb NpeSoTBPaTUTb OCIOXHEHUS 1S NaLMEHTOB C TAXe-
o cTeneHbto fedopMaumm, HanpuMep, pe3Koe nepepacts-
KEHME CMMHHOTO MO3ra 1 KOpELUKOB MoC/e KOPPEKLMOHHOMO
MaHespa [11].

Mo AaHHbIM MccnefoBaHWA ¢ camoii 6oMbLUIOK KoropTom
naumenToB [1], B koTopoM ydacTBoBanm 84 320 naumeHTOB
C MAMONaTUYECKUM CKOJIMO30M Ha NpoTsikeHumn 13 neT, no-
CrieonepaumoHHble 0CI0XKHEeHUs Bbinn BbisiBneHbl y 1268 u3
Hux (1,5%), cpemHWN noKasaTtenb CMePTHOCTM B mocreone-
paunoHHoM nepuoge coctaBun 0,014%. Hambonee uvacto
oTMeyanuchb xupypriveckue uHbekumm (0,52%), HeBpono-
ruyeckue ocnoxHenus (0,35%) 1 0cnoXHeHMs, CBA3aHHbIE
C MMnnaHTaTaMn (HenpaBW/IbHOE PacnonoXKeHue WUMMnaH-
TaTa, NOTEPS KOCTHOW (MKCALMM M MOSIOMKA MMMaHTa —
0,20%). WUccnepoBatensiMu bbina o0bHapyxeHa Hebonbluas,
HO CTaTUCTUYECKM 3HAUMMas KOPPEeNaLMs Mexy pasBuTMeM
MHGEKLMOHHOrO NpoLiecca U CTeneHblo NepeuYHOi Aedop-
MaLuK, @ TaKXKe MHTpaonepaLuoHHon KposonoTepu. CaMbl-
MM YacTbIMW BO3ByAUTENAMM AN UHGEKLMOHHBIX NPOLLECCOB
ObinM rpaMnonoXuTeNnsHble bakTepum, Haubosee YacTo Bbi-
CEeBaCA MeTULMIMH-PE3NUCTEHTHBIA 30110TUCTBIN CTadmo-
KOKK (MSSA), uto Mor/o 6biTb CBA3aHO C A0OPOKAYECTBEH-
HbIM TEYEHUEM U MHTAKTHOM paHoW. ABTOpbI cienany BbIBOA,
4YTO 0BLLMIA YPOBEHb OCIOMHEHMI 3HAYUTENBHO CHU3MIICA —
¢ 4,95% B nepuop, ¢ 2004 no 2007 rog po 0,98% B nepuroa
¢ 2013 no 2016 rop, HambonbLuee cHukeHne (Ha 87,4%) npo-
M30LLNO CPeSy OCNOXHEHWH, CBA3AHHBIX C MMMIaHTaTaMu,
M Ha 33,9% — yMeHbLUEHUe YacToTbl pa3BUTUSA BrepBbIE
BbIIBJIEHHBIX HEBPOJIOTMYECKMUX NaTOMOMMiA B nocneonepa-
LIMOHHOM Mepuoge.

HeBponoruyeckve ocnoxHeHns, Kak Hanbonee 3HauMMble
¥ MPUBOAALLME K PE3KOMY YXYALLIEHUI0 Ka4ecTBa MU3HM, Tpe-
BytoT oTaenbHoro obcyxaeHus. B ux uucno Bxoaut 6onbLuoi
CMEKTP pacCTPOWCTB: OT TPAH3UTOPHOM MO3MLIMOHHOW HeMpo-
naThW U3-3a HaXOXJEHWUS B NO3e Ha XWBOTE C 0TBEAEHHbI-
MW BEPXHUMU KOHEYHOCTAMU 10 HE0BpaTUMOro HeBposOoru-
YecKoro Aeduuuta B pesynibTaTe NOBPEKAEHUS CMUHHOIO
Mo3ra [12]. B cneumansHoM goknage SRS, nocBsiLeHHOM Ya-
CTOTE HEBPOJIOrMYECKUX OCIIOKHEHUI B XUPYPrM CKOMO3a,
onybnMKoBaHbl AaHHble 0 HEBPOJIOTMYECKUX OCHOXHEHUSX.
MocnepHue Bctpedanuch y 86 3 11 741 naumeHToB, onepu-
poBaHHbIx no nosogy HINC. 06Lias yacToTa Takmx 0CNOXHe-
Hui coctaBuna 0,73%, u3 Hux 0,43% oTHOCWMANCH K paHeHUAM
cnuHHOro Mo3ra, a 0,31% — K paHeHuaM Kopelukos [13].
Mpu 3toM B 4,7% cnyyaeB HEBPONOrMYECKU LedUUMT bbin
HEBOCCTAHOBWM, YaCTMYHO BOCCTaHOBMM B 46,8% cryyaes
M MOSHOCTBIO BOCCTaHoBUNCA Y 47,1% peTeid, noayumBLLMX
pa3nunyHble HEeBPOOTMYECKME OCNIOXHEHNS. ABTOpbI HacTos-
TeNIbHO PEKOMEH[LYIOT UCMOMb30BaHNe MHTPAoNepPaLMOHHOM0
HEPOMOHWTOPUHIa BCEM XVpYpraMm, Aaxe UMetoLLmM 60nb-
LUOW OMbIT B YCTAHOBKE TPAHCMEAMUKYNSPHbIX KOHCTPYKLMIA,
TaK KaK MOBPEX[EHWE CMMHHOTO MO3ra W ero KOpeLUKoB
MOXKET ObITb He TOJIbKO MPAMBIM B pe3ysbTaTe HenpaBUIIbHO




0B30PHl

YCTAHOBJIEHHOTO BMHTA, HO U ULUEMUYECKUM U3-3a MHTpa-
0nepaLMoHHO/ TMMOTOHNK, a TaKXKe B pesynbTaTte nepepac-
TSXKEHWSA CMIMHHOMO MO3ra U KOPELUKOB MOC/e KOpPPEKLMOH-
Horo MaHeBpa [12].

OpHo U3 0TAANEHHbBIX OCMOXHEHUI, TpebyloLLMX XMpypru-
YeCKOro BMeLUaTeNbCTBa, — OTAANEeHHasn rnyboKas uHbeK-
ums. B nutepatype cyLlecTByeT MHOXECTBO YKa3aHuii Ha cpo-
KW 1ocse onepaTuBHOrO BMeLLATeNbCTBa, KOraa UHGeKums
MOET CYMTATbCA OTLANIEHHOM, HO BOJNBLLUMHCTBO aBTOPOB
ONpeAeNAT 3T0T CPoK B 12 Mec [14-17].

PaHee cuuTanocb, 4To MPOMCXOAMT KOppPO3us MeTanna
1 OpeTTMHI — BbICBODOXAEHME MUKPOYacTUL, B pe3yfbTa-
T€ MUKPOTPEHUA 3NIEMEHTOB KOHCTPYKUMM B MecTe dUKca-
LMW, — KOTOPbIA B CBOK 0Yepefb BELET K acenTu4ecKoMy
BOCNaNneHuo 1 GopMMpoBaHUio rpaHynsaumin. OfHaKo no3xe
bbina [oKasaHa pofb OnpefesneHHbIX MUKPOOPraHWU3MoB
B 3TMONIOMMM NO3LHWUX MHeKumiA: Propionibacterium acne,
Staphilococcus epydermidis, S. aureus v pp. [17, 18].

OTmeuaeTcs [oCTOBepHO Bonee BbiCOKas YacToTa BO3-
HWKHOBEHUSI OTAANEHHbIX MHDEKUMIA NpU MPUMEHEHUN KOH-
CTPYKLMIA M3 HepaBetoLeit ctanm (4,56%), yem 13 cnnasoB
tutaHa (1,33%) [17]. KomnnekcHoe neyenue npu rny6o-
KO WMHGbEKUMM B MeCTe YCTaHOBKM KOHCTPYKLMM COCTOUT
3 BCKPbITUA MHOULMPOBAHHOW NONOCTU U TILATENIBHOTO ee
LPEHNPOBaHMS, a TaKKe B MPUMEHEHUM CTAHAAPTHOM CXEMbI
aHTMOMOTMKOTEPaNUM, UCMOMb3YEMOI NPU MHBULMPOBaAHMM
KOHCTPYKLMA — MOCEB + BHYTPMBEHHAs aHTMOMOTMKOTEpa-
Mus B TeYeHmne 2 [Heii C nocneaytoLLen KoppeKLmen Tepanum
1 NepexofioM Ha MepopanbHyl aHTUOMOTMKOTEpanuio B Te-
yeHue 4 Hep. [18, 19]. OpHaKo oyeHb YacTo SieYeHue No Bbl-
LUEONKUCaHHO CXeMe AaeT INLLb BPEMeHHbIA 3 deKT, nocne
Yero NPOUCXOAMUT PELAMB UHAEKLIMU, KOTOPbINA, N0 MHEHUIO
MHorux aetopoB [16, 18, 19], cBsizaH ¢ dopMupoBaHMeM
baKTepuaAMN MIMKOKANMKCHOW BUOMNEHKM, MeLLaloLLen BO3-
AEMCTBUI0 aHTMBMOTHMKOB Ha KOJIOHMIO, PacMONOXEHHYI0 He-
MocpesCTBEHHO Ha METaINOKOHCTPYKLMM. [laHHbIN GaKT nos-
e Bbin NoATBEPKAEH UcCe0BaHUeM buonneHoK bakTepuil
S. aureus v S. epydermidis Ha KpofMKax ¢ UCMOJb30BaHUEM
Pa3MYHbIX CMJaBOB MeTaNnoB: bakTepuu obpasoBbiBany
MMEHKN B 3HAYMTENIbHO BOMbLUEM KOMMYECTBE Ha Hepa-
BEIOLLEW CTanM MO CPaBHEHUIO C TUTAHOBLIM criasoM [20].
EonHCTBEHHBIM BO3MOXKHBIM BapuaHTOM B AaHHOW CUTyaLum
CTan nosiblid AeMOHTaX KOHCTpYKumu [17], TaK Kak npu ee
COXPaHEHUW LUAHChI peuuanBa UHGEKLMN COCTaBASIOT NpU-
MepHo 50%, uto 6bino nokasaHo B uccneposanuy C. Ho u co-
aBT. [21], KoTopble TaKxe coobmnm, uto B 47% crydaes bbin
BbICEAH KOaryna3oHeraTmBHbINA CTaQUNOKOKK. 3HaHMe 3Toro
(aKTa No3BONSET Ha3HayaTb ITUOTPOMHYK 3MMUPUYECKYH
Tepanuio ¢ 60bLUOI 3PHEKTUBHOCTLHO.

Cpefu yrposKaloLLmX U3HU OCI0KHEHWI OTAENBHO Cre-
AYeT YMOMSAHYTb CUHAPOM BEpPXHel BpbiKeeyHoW apTepuu,
BO3HMKAIOLLMIA, MO pasHbIM AaHHbIM, € yacToTon oT 1 jo
7,6% [22-26]. CMepTHOCTb OT CMHApOMa BepxHel bpbixe-
€YHOW apTepun MoeT cocTasniaTh 80 33% [27]. CuHapoM
BO3HMKAET NPEMMYLLECTBEHHO Y AeTEN C UHLEKCOM Macchl

T.28,Ne3, 2021

DOI: https://doiorg/1017816/ V1063221

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

Tena Hwxe 20, acTeHMKOB. 3HAYMTENIbHO Yalle JaHHoe oc-
NIOXHEHWE CBSA3aHO C YAJIMHEHWEM MPOJOSbHOro pa3mepa
M03BOHOYHOr0 cTONIba B pesynbraTe OMepaTMBHON KOpPeK-
UMM cKonmo3a [26]. MMaToreHe3 3aknyaeTcs B CAABMIEHWM
HWXKHEN FrOpU30HTaNbHOM YacTW JBEHaALATUNEPCTHOM KULLKK
B a0pTOME3eHTEpPUanbHOM MUHLETE. 3T0 MPOUCXOAUT B pe-
3ynbTaTe Masnoro yrna OTXOXAEHWUS BEPXHEN OpblxeeyHol
apTepum oT aopThbl (B HOPMe 0T 38 10 65°), KOTOpbINA, B CBOIO
oYyepefib, 3aBUCUT OT 06bEMA JKMUPOBOM MOAYLLUKN BepXHeil
OpbixeeyHol apTepum [28]. CUHAPOM KIMHMYECKU NpeaCcTaB-
NeH pBOTOM, MHOFAA C MPUMECHI0 }KeNuu, TOLIHOTOM, 3ano-
poM, aHopeKcumeli U abaoMUHaNbHBIMU BONSAMK, UMEKLLIMMH
XapaKTep KOMMK. PeHTreHonoruyecku npu uccnefoBaHuu
c 6apveM MOXHO OTMETUTb AYyo[ieHaNbHYK HEenpoxonu-
MOCTb, @ «30J10TbIM CTaHAapPTOM» [AMArHOCTUKU CYMUTaeTCs
aHrmorpadus [29]. CuHapoM BepxHeit BpbIXKeeyHon apTepum
MOXHO BECTM KOHCEPBATUBHO, NPOBOASA JEKOMMPECCHIO XKe-
NyaKa, KOppeKUMIo BOLHO-3NEKTpoAMTHOro banaHca nytem
BHYTPUBEHHbBIX UH(Y3MHA, OCYLLECTBNIAA afleKBaTHOE NUTaH1e
BHYTPMBEHHO WA 3HTepanbHo [30].

KpaitHe Mano uccnefoBaHWin NOCBALLEHO TaKTUKE MoC-
neonepauMoHHOro HabmtloAeHUs NauMeHToOB Mocse onepaLyi
Ha no3BoHo4HMKe no nosogy HOWC. B HacToswwee BpeMs Bonb-
LUMHCTBO aBTOPOB Hab/0AKOT MALMEHTOB MOC/E KOPPEKLIMU
AedopMaLmn NO3BOHOYHMKA B TEYEHWE HE MeHee 2 JieT, 04-
HaKo YeTKo 060CHOBaHHbIE CPOKW HabnloaeHUs B inTepaTtype
He yKa3aHbl. ABTOPbl OJHOM0 M3 MUCCNE[O0BaHWIA MPOBOAVIH
KOHTPOJb 32 OTAANeHHbIMW pe3ynbTaTaMu C MOMOLLbI0 OC-
MOTPOB Yepe3 2 rofa 1 5 feT nocsie onepaTMBHOMO BMeLUa-
TenbcTBa [31]. OHM yTBEPKAAIOT, YTO NPOBOAMTL KOHTPOJIbHBIE
0CMOTpbI Yepe3 5 NieT HeLienecoobpasHo, Ha 0CHOBaHUM OTCYT-
CTBUS Pa3HULbI MEXAY BEIMUMHOM NOCNe0NepaLroHHOro yria
Kobba ocHoBHoI fedopMaLmm, M3MepeHHON COOTBETCTBEHHO
yepes 2 roga 1 5 fieT nocne onepauun. He oTMeyanock Takxe
¥ pasHuubl B 06LLEM CaMOYyBCTBUM Ha OCHOBAHUW OMPOCHHU-
KOB. Y TPOMX NaLMEHTOB BbISBUNIM OTAANEHHBIE OCIOXHEHMS
nocse KOppeKkLmm, Ho BCe OHW 0BpaTUIMUCh 3a MeJMLMHCKON
MOMOLLbI0 CaMOCTOATENbHO. Y NepBOro nauueHTa NosiBUMIUCH
0onm B nosicHU4How 0bnacTv (Yepes 21 Mec nocne onepaTuB-
HOro BMeLLATEeNbCTBA), Y BTOPOrO BbISIBUM FyDOKYHO paHeBYIo
MH(EKLMI0 ¢ 06pa30BaHMEM CBULLA, COEAMHSIIOLLLErOCa C Mo-
3BOHOYHUKOM, OHa pa3Buiach CycTs 24 Mec, elue y 0fHO-
ro — repenoM CTepXHS U3 TUTaHOBOro cnyasa bes cMelue-
Hus. B nccneposaHum H.H. Hagmposa u coasr. [32] yka3saHo,
YTO MALMEHTOB MOC/E KOPPEKLMM FPYLHOT0 MAMONATUYECKOrO
CKONM03a Heobxoaumo Habnwpath B TedeHne 1-3 ner. lo-
Teps KOppPeKLMM B CpoK HabntopeHus coctauna 0-5%, ctout
OTMETUTb, YTO BCE 3TW MaUMeHTbl UMeNn yron aedopMaumm
ot 100 go 114° no Kobby v purnaHyto rpyaHyto ayry MCKpuB-
nenmsa (MobunbHocTb 11%).

3AKJIOYEHUE

Ha ocHoBaHuK NPpOoaHaIM3nPoBaHHbIX uccne0BaHui
MOHO clenaTb BbiBOAbI, 4TO 3a nocneaHee 20-netue
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yacToTa MoC/ieonepaLMoHHbIX OCIOXHEHWUA NpU XWUPYpri-
YEeCKOM KOpPEKLMM CKONIMOTMYECKMX AeopMauuii 3Haum-
TeNbHO CHU3MNACh. YUMTbIBas AaHHbIE U3 pa3nuyHbIX pabor,
MOXHO CAeNnaTb BbIBOJ, YTO 00K YPOBEHb OCTOMHEHMUIA
yMeHbLUMAcsa ¢ 5,7% (2000-2003) po 4,95% (2004-2007)
u 3atem ewe ao 0,98% (2013-2016). Hanbonbluee cHuxke-
Hue (Ha 87,4%) npon3oLLno cpeam OCNOXKHEHUI, CBA3aAHHbIX
C MMNnaHTaTamu, U Ha 33,9% — yMeHblUEHMe YacToThl pas-
BUTUS BMEPBLIE BbIABEHHbIX HEBPOOrMYECKUX NaToso-
rMin B nocnieonepaunoHHoM nepuoge [1, 6]. MoxHo Takxe
YTBEPKAATh, YTO LUMPOKOE NPUMEHEHME TpaHCNeAMUKYNAPHbIX
KOHCTPYKLMN 3HAUYUTENTBHO CHU3MITO YNCTIO OCTIOKHEHHUHN.

Bce nocneonepaunoHHble OCNOMHEHUS MOXHO pas-
LeNnnTb Ha 2 bomblume rpynnbl: obLiecoMaTMyekne U He-
Bponoruyeckue. K 0CHOBHbIM HEHEBPOSIOMUYECKUM OTHOCAT:
PECTUPaTOPHbLIE OCNIOXHEHWS, Pa3BUTUE PaHEBbIX MH(EKLNN,
MCeBA0APTPO3, CUHAPOM BepxHeli bpbixeeyHoii apTepum. Ya-
CTOTa pecnupaTopHbIX ocnoXHeHun coctaensna 0,9-1,42%,
a yacToTa pa3suTus paHeBomn uHdekumnii — 0,71%. beina po-
KasaHa poJib ornpefeNieHHbIX MAKPOOPraHU3MOoB B 3TUOMIOMUH
no3nHKUX MHdeKUMA: Propionibacterium acne, S. epydermidis,
S. aureus v pp. B 47% cnyyaeB oTaaneHHble rnybokue uHdeK-
LMW BbI3bIBAKOTCS KOAryna3oHeraTMBHbIM CTadUIOKOKKOM.
Ocobble CNOXHOCTU NpU NEYEHWUW MALMEHTOB C paHEeBbIMU
MHbEKUMAMM 00YCNOBNEHbI MX YacTbiM PELIMAMBUPOBAHMEM,
KoTopoe CBs3aHO C (opMuUpoBaHWeM baKTepusaMU FIMKOKa-
JMKCHOW BWOMNEHKM, MeLLaloLLeli BO3LEICTBUI0 aHTUOMOTH-
KOB Ha KOJIOHMIO, PacrofioKeHHYH HemocpeaCcTBEHHO Ha Me-
TaNNOKOHCTPYKUMK. CHAPOM BepxHeii BpbixeeyHon apTepun,
Mo pasHbiM UCTOYHMKaM, BcTpeyaeTcs B 1-7,6% u obycnos-
neH hOpMMPOBaHUEM a0PTO-ME3EHTEPUANBHOTO «MUHLETa.
CMepTHOCTb OT CHMHLPOMa BepxHel bpbikeeyHoi apTepuu
MozkeT coctaBnsaTb Ao 33% [7, 8, 16-19, 21-26].

K HeBponornyeckuM OCHOXKHEHUSIM OTHOCAT 60/bLLON
CMEKTP NaTOIOrMYECKUX COCTOSHMIA: OT TPAH3UTOPHOM NO3U-
LIMOHHON HEMpONaTUM U3-3a HaXOXAEHWUA B M03€ Ha XUBOTE
C 0TBEJ,EHHbIMU BEPXHUMM KOHEYHOCTAMM 10 HeobpaTuMoro
HEBPOJIOTMYECKOr0 AeduumMTa B pesynbTaTe NOBPEXEHMS
CrmnHHoro moasra [12].

Cpenu LoKasaHHbIX (aKTOPOB pPUCKA OCNOXHEHUIA OTMe-
YaKT cneayloLme:

1) Hannume comyTCTBYHOLLEN NOYEYHOW NATONOrWK Y Na-
LMeHTa, 60nbLLION 06BEM OMepaLMoHHON KpoBOMoTepH, 3Ha-
uMTENbHOE YBESIMYEHUE BPEMEHM aHECTE3UN 1 OMEPALIMOHHO-
ro BMeLLarenscTea [8];

2) NpUMeHeHNe KOHCTPYKUMIA U3 HepiKaBeloLLeii cTanm,
MpU KOTOPbIX 3HaUUTENIbHO BO3pacTaeT pUCK rnyboKoli paHe-
BOM MHbeKuMn (4,56%), yeM U3 cnnasos TutaHa (1,33%) [17];

3) npuMeHeHWe nepefHEro UMW KOMBUHMPOBAHHOMO
onepaTMBHOrO A0CTYNa, MpW KOTOPbIX PUCK PasBUTUS OC-
noxHeHun BoipactatoT fo 10,0 n 19,8% cooTBeTCTBEHHO,
B TO BpeMsl KaK Npy 3aHeM [OCTyre 0CNOXHEHUs BO3HUKAKT
B 6,7% cnydaes [9];

4) 3HauMTENbHOE YIIMHEHWEM NPOLOJILHOIO pa3Mepa no-
3BOHOYHOrO CTO/10a B pe3ynibTaTe OMepaTMBHONM KOPPEKLMH
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CKO/MO03a, KOTOpOe NMPUBOAMT K CUHAPOMY BepXHeii bpbixe-
eyHoil apTepum [26];

5) NpuMeHeHWe AMCTpaKTopa XappuHITOHAa — B TaKMX
cryyasx Havbonee yacTo BCTpeYaeTcs NCeBA0APTPO3 U UH-
(eKLMOHHbIe 0CNOXHEHMA [2];

6) 0TKa3 OT MHTPaoNepaLMOHHOT0 HEMPOMOHMTOPMHIa
MpU YCTaHOBKE TPaHCMEAUKYNAPHBLIX KOHCTPYKUMIA, Y4TO MO-
JKET MPUBOLAUTb K MOBPEXAEHWUAM CMMHHOTO MO3ra U ero
KopeLuKoB [12].

B KauecTBe NpaKTUYeCKMX PEKOMEeHALMiIA Ha 0CHOBaHNUM
HacTosLwero ob3opa peKoMmeHayeTcst cobntofieHne BCex Tex-
HOJIOrMYECKMX NPOLLECCOB YCTaHOBKM KOHCTPYKLMN, TLLATENb-
HOe NpejonepaunoHHOe MaHUPOBaHWe, UHAMBUAYANbHbIN
noaxof, K nocrneornepauyoHHoMy BefieHUio 1 0bs3aTenbHoe
HabnofeHne JeTen, onepupoBaHHbIX N0 NMOBOAY CKOMOTU-
YecKoii aedopMaLmy KaK MUHUMYM B TeyeHue 2 feT nocne
onepaLmu.
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ADDITIONAL INFO

Bknap aBTopoB. Bce aBTOpLI NOATBEPHKAAIOT COOTBETCTBIE CBOEIO
aBTOPCTBA MerayHapoaHbIM KpuTepmaM ICMJE (Bce aBTopbI BHEC/
CYLLeCTBEHHbIA BKNaA B pa3paboTKy KOHLEeNUMW, NpoBefeHure mc-
CrefioBaHMA 1 NOArOTOBKY CTaTbu, NPOYAM 1 0A06PMAN GUHAMBHYIO
Bepcuio nepen nybnvkaumen). Hanbonslumini BKNaa pacrpeneneH
cnenyiowmM obpasom: A.B. CemeHoB — nnaHMpoBaHWe av3aiHa
MCCNEA0BaHUA, MOUCK NUTEpaTypbl, 0TOOp MybaMKaumiA, aHanu3
nybnWKaumia, cTatucTnyeckan 0bpaboTKa AaHHbIX, onucaHue pe-
3ynbTatoB paboThl, POPMMPOBaHME BLIBOAOB, HamvcaHve nybnu-
Kaumm; B.B. Kopotees, H.M. TapacoB — yuactve B dMHanLHOM
KOHCeHcyce Mo oTbopy NybnuKauwii, GopMMpoBaHMe BLIBOLOB,
KOHCY/IbTMPOBaHME MO OrMepaTUBHLIM METOAMKAM fedeHnA 3abo-
nesanus; [.10. BbibopHoB, B.M. KpecTbAluMH — nnaHMpoBaHue
[M13aiiHa UCCnenoBaHuA, obLiee pyKOBOACTBO Haf MpOBEAEHUEM
MCCNEeAoBaHNA WU HanwucaHueM nybnvKaumm, KOHCYNbTUPOBaHWe
Mo onepaTuBHLIM METOAMKAM fleyeHns, oblias pedakumsa nybnm-
Kauww; T1.A. Topenosa, H.A. KapnoBa — nnaHvpoBaHWe au3aiiHa
1CCnefoBaHunA, NOVCK UTepaTypbl, 0TOOp NybAMKaLWiA, aHanm3 ny-
HIMKaLMIA, CTaTUCTMYECKan 00paboTKa AaHHbIX, OnMcaHue pesysb-
TaToB PaboThl, HOpPMUPOBaHKE BLIBOAOB, HanMcaHWe NybnmMKaLmum.
Author contribution. A.V. Semenov — research design planning,
literature search, selection of publications, analysis of publications,
statistical data processing, description of work results, drawing
conclusions, writing a publication; V.V. Koroteev, N.I. Tarasov —
participation in the final consensus on the selection of publica-
tions, drawing up conclusions, consulting on operational methods
of treating the disease; D.Yu. Vybornav, V.M. Krestyashin — plan-
ning the design of the study, general guidance over the conduct of
the study and writing the publication, consulting on surgical meth-
ods of treatment, general edition of the publication; P.A. Gorelova,
N.A. Karlova — research design planning, literature search, selec-
tion of publications, analysis of publications, statistical data pro-
cessing, description of work results, drawing conclusions, writing
a publication. Thereby, all authors made a substantial contribution
to the conception of the work, acquisition, analysis, interpretation




0B30PHl

of data for the work, drafting and revising the work, final approval
of the version to be published and agree to be accountable for all
aspects of the work.

WUcTouHuk duHaHcupoBaHua. He yKasaH.

Funding source. Not specified.

CMUCOK JIUTEPATYPbI

1. Kwan KYH., Koh HY., Blanke KM, Cheung KM.C. Compli-
cations following surgery for adolescent idiopathic scoliosis over
a 13-year period // Bone Joint J. 2020. Vol. 102-B, N 4. P. 519-523.
doi: 10.1302/0301-620X.102B4.BJJ-2019-1371.R1

2. Lykissas M.G., Jain V.V,, Nathan ST, et al. Mid- to long-term
outcomes in adolescent idiopathic scoliosis after instrumented pos-
terior spinal fusion: a meta-analysis // Spine (Phila Pa 1976). 2013.
Vol. 38, N 2. P. 113-119. doi: 10.1097/BRS.00013e31827ae3d0

3. Vigneswaran H.T., Grabel Z.J., Eberson C.P., et al. Surgical treat-
ment of adolescent idiopathic scoliosis in the United States from
1997 to 2012: an analysis of 20, 346 patients // J Neurosurg Pediatr.
2015. Vol. 16, N 3. P. 322-328. doi: 10.3171/2015.3.PEDS14649

4. Sultan AA., Berger R.J., Cantrell WA, et al. Predictors of
extended length of hospital stay in adolescent idiopathic sco-
liosis patients undergoing posterior segmental instrumented fu-
sion: an analysis of 407 surgeries performed at a large academic
center // Spine (Phila Pa 1976). 2019. Vol. 44, N 10. P. 715-722.
doi: 10.1097/BRS.0000000000002919

5. De la Garza Ramos R., Goodwin C.R., Abu-Bonsrah N., et al.
Patient and operative factors associated with complications follow-
ing adolescent idiopathic scoliosis surgery: an analysis of 36,335
patients from the Nationwide Inpatient Sample // J Neurosurg Pe-
diatr. 2016. Vol. 18, N 6. P. 730-736. doi: 10.3171/2016.6.PEDS16200
6. Coe JD., Arlet V., Donaldson W., et al. Complications in spinal
fusion for adolescent idiopathic scoliosis in the new millennium.
A report of the scoliosis research society morbidity and mortality
committee // Spine (Phila Pa 1976). 2006. Vol. 31, N 3. P. 345-349.
doi: 10.1097/01.brs.0000197188.76369.13

7. Carreon LY., Puno RM, Lenke L.G., et al. Non-neurologic
complications following surgery for adolescent idiopathic scolio-
sis // J Bone Joint Surg Am. 2007. Vol. 89, N 11. P. 2427-2432.
doi: 10.2106/JBJS.F.00995

8. Fu KM, Smith JS., Polly D.W., et al. Morbidity and mortality
associated with spinal surgery in children: a review of the Scoliosis
Research Society morbidity and mortality database // J Neurosurg
Pediatr. 2011. Vol. 7, N 1. P. 37—41. doi: 10.3171/2010.10.PEDS10212
9. Buccapuoros C.B., Mypawko B.B., KokywwuH [O.H., v gp.
XvpyprudecKoe neyeHre nauveHTa C TAXEbIM MAMONATUHECKUM
Kudockonmosom // Oetckana xupyprva. 2014. 7. 18, N2 5. C. 37-41.
10. Chan A, Parent E., Wong J,, et al. Does image guidance de-
crease pedicle screw-related complications in surgical treatment
of adolescent idiopathic scoliosis: a systematic review update
and meta-analysis // Eur Spine J. 2020. Vol. 29, N 4. P. 694-716.
doi: 10.1007/s00586-019-06219-3

11. Buccapvioros C.B., [iposgeukuin Al TakTKa Xupyprveckoro
flevyeHVA [eTed C  WMAWMOMATUYECKMM  CKOAMO30M  TpyaHOM
nokanu3auwm // TpaBMatonorua u optoneauna Poccun. 2010. N° 2.
C. 25-29.

12. Murphy R.F., Mooney J.F. 3rd. Complications follow-
ing spine fusion for adolescent idiopathic scoliosis // Curr

T.28,Ne3, 2021

DOI: https://doiorg/1017816/ V1063221

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

KoHpnuKT uHTepecoB. ABTOpbI AEKNApUPYIOT OTCYTCTBME ABHbIX
1 NOTEHUMANBHBIX KOHGIMKTOB MHTEPECOB, CBA3aHHBIX C MybnvKa-
LMen HacTOALLen CTaTby.

Competing interests. The authors declare that they have no com-
peting interests.

Rev Musculoskelet Med. 2016. Vol. 9, N 4. P. 462-469.
doi: 10.1007/s12178-016-9372-5

13. Hamilton D.K., Smith J.S., Sansur CA, et al. Rates of new neu-
rological deficit associated with spine surgery based on 108,419
procedures: a report of the scoliosis research society morbidity and
mortality committee // Spine (Phila Pa 1976). 2011. Vol. 36, N 15.
P. 1218-1228. doi: 10.1097/BRS.00013e3181ec5fd9

14. Heggeness M.H., Esses S.I., Errico T., Yuan H.A. Late infection of
spinal instrumentation by hematogenous seeding // Spine (Phila Pa
1976).1993. Vol. 18, N 4. P. 492-496.

15. Richards B.S. Delayed infections following posterior spi-
nal instrumentation for the treatment of idiopathic sco-
liosis // J Bone Joint Surg Am. 1995. Vol. 77, N 4. P. 524-529.
doi: 10.2106/00004623-199504000-00004

16. Soultanis K., Mantelos G., Pagiatakis A., Soucacos P.N. Late
infection in patients with scoliosis treated with spinal instru-
mentation // Clin Orthop Relat Res. 2003. N 411. P. 116-123.
doi: 10.1097/01.blo.0000068357.47147.10

17. Di Silvestre M., Bakaloudis G., Lolli F., Giacomini S. Late-de-
veloping infection following posterior fusion for adolescent idio-
pathic scoliosis // Eur Spine J. 2011. Vol. 20 Suppl. 1. P. S121-127.
doi: 10.1007/s00586-011-1754-1

18. Richards B.R., Emara K.M. Delayed infections after poste-
rior TSRH spinal instrumentation for idiopathic scoliosis: revis-
ited // Spine (Phila Pa 1976). 2001. Vol. 26, N 18. P. 1990-1996.
doi: 10.1097/00007632-200109150-00009

19. Clark C.E., Shufflebarger H.L. Late-developing infection in instru-
mented idiopathic scoliosis // Spine (Phila Pa 1976). 1999. Vol. 24,
N 18. P. 1909-1912. doi: 10.1097/00007632-199909150-00008

20. Sheehan E., McKenna J.,, Mulhall K.J., et al. Adhesion of Staphy-
lococcus to orthopaedic metals, an in vivo study // J Orthop Res.
2004. Vol. 22, N 1. P. 39-43. doi: 10.1016/S0736-0266(03)00152-9

21.Ho C, Skaggs D.L., Weiss J M., Tolo V.T. Management of in-
fection after instrumented posterior spine fusion in pediatric sco-
liosis // Spine (Phila Pa 1976). 2007. Vol. 32, N 24. P. 2739-2744.
doi: 10.1097/BRS.0b013e31815a5a86

22. Tsirikos A.l, Jeans L.A. Superior mesenteric artery syndrome in
children and adolescents with spine deformities undergoing correc-
tive surgery // J Spinal Disord Tech. 2005. Vol. 18, N 3. P. 263-271.
23. Hod-Feins R., Copeliovitch L., Abu-Kishk I., et al. Supe-
rior mesenteric artery syndrome after scoliosis repair sur-
gery: a case study and reassessment of the syndrome's patho-
genesis // J Pediatr Orthop B. 2007. Vol. 16, N 5. P. 345-349.
doi: 10.1097/BPB.0b013e32826d1d%b

24.7hu Z.Z, Qiu Y. Superior mesenteric artery syndrome fol-
lowing scoliosis surgery: its risk indicators and treatment
strategy // World J Gastroenterol. 2005. Vol. 11, N 21. P. 3307-
3310. doi: 10.3748/wjg.v11.i21.3307

25.Braun SV, Hedden D.M., Howard AW. Superior mes-
enteric artery syndrome following spinal deformity correc-

Al



72

REVIEWS

tion // J Bone Joint Surg Am. 2006. Vol. 88, N 10. P. 2252-2257.
doi: 10.2106/JBJS.E.00348

26. Kim J.Y., Kim H.S., Moon ESS,, et al. Incidence and risk factors
associated with superior mesenteric artery syndrome following
surgical correction of scoliosis // Asian Spine J. 2008. Vol. 2, N 1.
P. 27-33. doi: 10.4184/as.2008.2.1.27

27. Boseker EH., Moe J.H., Winter R.B., Koop S.E. Determination of
“normal” thoracic kyphasis: a roentgenographic study of 121 "nor-
mal" children // J Pediatr Orthop. 2000. Vol. 20, N 6. P. 796-798.
doi: 10.1097/00004694-200011000-00019

28. Derrick J.R., Fadhli H.A. Surgical anatomy of the superior mes-
enteric artery // Am Surg. 1965. Vol. 31. P. 545-547.

29. Gustafsson L., Falk A, Lukes P.J., Gamklou R. Diagnosis and
treatment of superior mesenteric artery syndrome // Br J Surg.
1984. Vol. 71, N 7. P. 499-501. doi: 10.1002/bjs.1800710706

REFERENCES

1. Kwan KYH, Koh HY, Blanke KM, Cheung KMC. Compli-
cations following surgery for adolescent idiopathic scoliosis
over a 13-year period. Bone Joint J. 2020;102-B(4):519-523.
doi: 10.1302/0301-620X.102B4.BJJ-2019-1371.R1

2. Lykissas MG, Jain WV, Nathan ST, et al. Mid- to long-term
outcomes in adolescent idiopathic scoliosis after instrumented
posterior spinal fusion: a meta-analysis. Spine (Phila Pa 1976).
2013;38(2):113-119. doi: 10.1097/BRS.0b013e31827ae3d0

3. Vigneswaran HT, Grabel ZJ, Eberson CP, et al. Surgical treat-
ment of adolescent idiopathic scoliosis in the United States from
1997 to 2012: an analysis of 20,346 patients. J Neurosurg Pediatr.
2015;16(3):322-328. doi: 10.3171/2015.3 PEDS14649

4. Sultan AA, Berger RJ, Cantrell WA, et al. Predictors of extended
length of hospital stay in adolescent idiopathic scoliosis patients
undergoing posterior segmental instrumented fusion: an analysis of
407 surgeries performed at a large academic center. Spine (Phila Pa
1976). 2019;44(10):715-722. doi: 10.1097/BRS.0000000000002919

5. De la Garza Ramos R, Goodwin CR, Abu-Bonsrah N, et al. Pa-
tient and operative factors associated with complications following
adolescent idiopathic scoliosis surgery: an analysis of 36,335 pa-
tients from the Nationwide Inpatient Sample. J Neurosurg Pediatr.
2016;18(6):730-736. doi: 10.3171/2016.6.PEDS16200

6. Coe JD, Arlet V, Donaldson W, et al. Complications in spi-
nal fusion for adolescent idiopathic scoliosis in the new millen-
nium. A report of the scoliosis research society morbidity and
mortality committee. Spine (Phila Pa 1976). 2006;31(3):345-349.
doi: 10.1097/01.brs.0000197188.76369.13

7. Carreon LY, Puno RM, Lenke LG, et al. Non-neurologic compli-
cations following surgery for adolescent idiopathic scoliosis. J Bone
Joint Surg Am. 2007;89(11):2427-2432. doi: 10.2106/JBJS.F.00995

8. Fu KM, Smith JS, Polly DW, et al. Morbidity and mortality as-
sociated with spinal surgery in children: a review of the Scoliosis
Research Society morbidity and mortality database. J Neurosurg
Pediatr. 2011;7(1):37-41. doi: 10.3171/2010.10.PEDS10212

9. Vissarionov SV, Murashko VV, Kokushkin DN, et al. Surgical
treatment of a patient with severe idiopathic chest kyphoscoliosis.
Detskaya khirurgiya. 2014;18(5):37-41. (In Russ).

10. Chan A, Parent E, Wong J, et al. Does image guidance de-
crease pedicle screw-related complications in surgical treat-
ment of adolescent idiopathic scoliosis: a systematic review

Yol 28 (3) 2021

DOI: https://doiorg/1017816/ V1063221

NN. Priorov Journal of Traumatology and Orthopedics

30. Lam D.J, Lee J.Z, Chua JH., et al. Superior mesenteric ar-
tery syndrome following surgery for adolescent idiopathic sco-
liosis // J Pediatr Orthop B. 2014. Vol. 23, N 4. P. 312-318.
doi: 10.1097/BPB.0000000000000050

31. Mac-Thiong J.M., Remondino R., Joncas J., et al. Long-term
follow-up after surgical treatment of adolescent idiopathic scolio-
sis using high-density pedicle screw constructs: is 5-year routine
visit required? // Eur Spine J. 2019. Vol. 28, N 6. P. 1296-1300.
doi: 10.1007/s00586-019-05887-5

32.Hagupos H.H., benaHumkos C.M., Korkywwmu [.H. My-
pawko B.B. Xupypruyeckas Koppekuma pedopmauuun no-
3BOHOYHMKA Yy [eTeidl C WMAMOMATUYECKMM  CKOJMO30M
TPYOHOM NOKAnM3aUMM C MPUMEHEHWEM COBPEMEHHBIX Tex-
Honorwit // [etckana xupyprua. 2016. T. 20, N2 6. C. 287-291.
doi: 10.18821/1560-9510-2016-20-6-287-291

update and meta-analysis. Eur Spine J. 2020;29(4):694-716.
doi: 10.1007/s00586-019-06219-3

11. Vissarionov SV, Drozdetsky AP. Tactic in surgical treatment of
thoracic idiopathic scoliosis in children. Travmatologiya i ortopediya
Rossii. 2010;(2):25-29. (In Russ).

12. Murphy RF, Mooney JF 3rd. Complications following spine fu-
sion for adolescent idiopathic scoliosis. Curr Rev Musculoskelet
Med. 2016;9(4):462-469. doi: 10.1007/s12178-016-9372-5

13. Hamilton DK, Smith JS, Sansur CA, et al. Rates of new neu-
rological deficit associated with spine surgery based on 108,419
procedures: a report of the scoliosis research society morbidity and
mortality committee. Spine (Phila Pa 1976). 2011;36(15):1218-1228.
doi: 10.1097/BRS.0b013e3181ec5fd9

14. Heggeness MH, Esses SI, Errico T, Yuan HA. Late infection of
spinal instrumentation by hematogenous seeding. Spine (Phila Pa
1976). 1993;18(4):692-496.

15. Richards BS. Delayed infections following posterior spinal instru-
mentation for the treatment of idiopathic scoliosis. J Bone Joint Surg
Am. 1995;77(4):524-529. doi: 10.2106/00004623-199504000-00004
16. Soultanis K, Mantelos G, Pagiatakis A, Soucacos PN. Late
infection in patients with scoliosis treated with spinal in-
strumentation. Clin Orthop Relat Res. 2003;(411)116-123.
doi: 10.1097/01.blo.0000068357.47147.10

17. Di Silvestre M, Bakaloudis G, Lolli F, Giacomini S. Late-
developing infection following posterior fusion for adolescent
idiopathic scoliosis. Eur Spine J. 2011;20 Suppl. 1:5121-127.
doi: 10.1007/s00586-011-1754-1

18. Richards BR, Emara KM. Delayed infections after pos-
terior TSRH spinal instrumentation for idiopathic scolio-
sis: revisited. Spine (Phila Pa 1976). 2001;26(18):1990-1996.
doi: 10.1097/00007632-200109150-00009

19. Clark CE, Shufflebarger HL. Late-developing infection in instru-
mented idiopathic scoliosis. Spine (Phila Pa 1976). 1999;24(18):1909—
1912. doi: 10.1097/00007632-199909150-00008

20. Sheehan E, McKenna J, Mulhall KJ, et al. Adhesion of Staphy-
lococcus to orthopaedic metals, an in vivo study. J Orthop Res.
2004;22(1):39—-43. doi: 10.1016/S0736-0266(03)00152-9

21. Ho C, Skaggs DL, Weiss JM, Tolo VT. Management of infection after
instrumented posterior spine fusion in pediatric scoliosis. Spine (Phila
Pa 1976). 2007;32(24):2739—2744. doi: 10.1097/BRS.0b013e31815a5a86




0B30PHl

22. Tsirikos Al, Jeans LA. Superior mesenteric artery syndrome in
children and adolescents with spine deformities undergoing correc-
tive surgery. J Spinal Disord Tech. 2005;18(3):263-271.

23. Hod-Feins R, Copeliovitch L, Abu-Kishk |, et al. Superior mes-
enteric artery syndrome after scoliosis repair surgery: a case study
and reassessment of the syndrome ‘s pathogenesis. J Pediatr Or-
thop B. 2007;16(5):345—-349. doi: 10.1097/BPB.0b013e32826d1d%b
24.7hu 77, Qiu Y. Superior mesenteric artery syndrome fol-
lowing scoliosis surgery: its risk indicators and treatment
strategy. World J Gastroenterol.  2005;11(21):3307-3310.
doi: 10.3748/wjg.v11.i21.3307

25. Braun SV, Hedden DM, Howard AW. Superior mesenteric artery
syndrome following spinal deformity correction. J Bone Joint Surg
Am. 2006;88(10):2252-2257. doi: 10.2106/JBJS.E.00348

26. Kim JY, Kim HS, Moon ES, et al. Incidence and risk factors
associated with superior mesenteric artery syndrome following
surgical correction of scoliosis. Asian Spine J. 2008;2(1):27-33.
doi: 10.4184/asj.2008.2.1.27

27. Boseker EH, Moe JH, Winter RB, Koop SE. Determina-
tion of “normal” thoracic kyphosis: a roentgenographic study of

0b ABTOPAX

*AHppeii BceBoniogoBuy CeMeHOB, acnvpaHT,

Bpay — TpaBMatonor-optones; agpec: Poccus, Mockaa,
117997, yn. OctpoButsHoBa, 1, 117997

ORCID: https://orcid.org/0000-0001-6858-4127;
e-mail: drudelos@gmail.com.

Bnapumup Buktoposuy Kopotees, KaH[. Mefl. HayK,
Bpay — TpaBMaTosior-opTones;

ORCID: https://orcid.org/0000-0003-4502-1465;
e-mail: 9263889457@mail.ru.

Bnagumup Muxainosuy KpecTbawmH, 0-p Mef. Hayk,
npodeccop, Bpay — TpaBMaTosor-opTones;

ORCID: https://orcid.org/0000-0003-3118-9566;
eLibrary SPIN: 8845-9946; e-mail: dgkb13@gmail.com.

Omutpun OpbeBuy BoibopHoB, [1-p Mef. HayK, npodeccop,
Bpay — TpaBMaTonor-opTones;

ORCID: https://orcid.org/0000-0001-8785-7725;

eLibrary SPIN: 2660-5048; e-mail: dgkb13@gmail.com.

Hukonai UBaHoBWY TapacoB, KaHg. Mef. HayK,

Bpay — TpaBMaTosior-opTones;

ORCID: https://orcid.org/0000-0002-9303-2372;
eLibrary SPIN: 5934-3400; e-mail: dru4elos@gmail.com.

Monuna AnekcanpposHa lopenosa, KIMHUYECKWIA OPAMHATOP;
ORCID: https://orcid.org/ORCID: 0000-0003-0354-2123.

Hatanbs ApteMoBHa KapnoBa, KnvH1YecKui opamHaTop;
ORCID: https://orcid.org/ORCID: 0000-0001-5917-2024.

* ABTOp, 0TBETCTBEHHBIN 3a Nepenucky / Corresponding author

T.28,Ne3, 2021

DOI: https://doiorg/1017816/ V1063221

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

121 “normal” children. J Pediatr Orthop. 2000;20(6):796-798.
doi: 10.1097/00004694-200011000-00019

28. Derrick JR, Fadhli HA. Surgical anatomy of the superior mesen-
teric artery. Am Surg. 1965;31:545-547.

29. Gustafsson L, Falk A, Lukes PJ, Gamklou R. Diagnosis and
treatment of superior mesenteric artery syndrome. Br J Surg.
1984;71(7):499-501. doi: 10.1002/bjs.1800710706

30. Lam DJ, Lee JZ, Chua JH, et al. Superior mesenteric artery syn-
drome following surgery for adolescent idiopathic scoliosis. J Pediatr
Orthop B. 2014;23(4):312-318. doi: 10.1097/BPB.0000000000000050
31. Mac-Thiong JM, Remondino R, Joncas J, et al. Long-term
follow-up after surgical treatment of adolescent idiopathic sco-
liosis using high-density pedicle screw constructs: is 5-year
routine visit required? Eur Spine J. 2019;28(6):1296—1300.
doi: 10.1007/s00586-019-05887-5

32. Nadirov NN, Belyanchikov SM, Kokushin DN, Murash-
ko VV. Surgical correction of spinal deformity in children with
idiopathic scoliosis of chest localization using modern tech-
nologies. Detskaya khirurgiya. 2016;20(6):287-291. (In Russ).
doi: 10.18821/1560-9510-2016-20-6-287-291

AUTHORS INFO

*Andrey V. Semenov, postgraduate student,
traumatologist-orthopedist;

address: 1 Ostrovitianova str., 117997, Moscow, Russia;
ORCID: https://orcid.org/0000-0001-6858-4127;
e-mail: dru4elos@gmail.com.

Vladimir V. Koroteev, MD, PhD, Cand. Sci. (Med.),
traumatologist-orthopedist;

ORCID: https://orcid.org/0000-0003-4502-1465;
e-mail: 9263889457@mail.ru.

Vladimir M. Krestyashin, MD, PhD, Dr. Sci. (Med.), professor,
traumatologist-orthopedist;

ORCID: https://orcid.org/0000-0003-3118-9566;

eLibrary SPIN: 8845-9946; e-mail: dgkb13@gmail.com.

Dmitry Yu. Vybornov, MD, PhD, Dr. Sci. (Med.), professor,
traumatologist-orthopedist;

ORCID: https://orcid.org/0000-0001-8785-7725;
eLibrary SPIN: 2660-5048; e-mail: dgkb13@gmail.com.
Nikolay I. Tarasov, MD, PhD, Cand. Sci. (Med.),
traumatologist-orthopedist;

ORCID: https://orcid.org/0000-0002-9303-2372;
eLibrary SPIN: 5934-3400; e-mail: dru4elos@gmail.com.
Polina A. Gorelova, resident;

ORCID: https://orcid.org/0000-0003-0354-2123.
Natalya A. Karlova, resident;

ORCID: https://orcid.org/0000-0001-5917-2024.

73



OB30PHI T 28 N3, 2021 BecTHyviK TpaBmatonoriv v opToneaui uM. HH. Mproposa
DOI: https://doi.org/10.17816/vt076056

CoBpeMeHHbIe TeHAEeHLUN U NepCcneKTUBDI
TOTaNIbHOW apTPONIAcTUKK JIOKTEBOro CycTaBa
(0630p nuTepartypbli)
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0.l Kecsn, A.A. Wyickun
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AHHOTAUKA

B cTatbe npeAcTaBneH aHanu3 3apybexHoi U 0TeYeCTBEHHON iuTepaTypbl N0 BOMPOCaM TOTAIbHOTO 3HA0NPOTE3MPOBa-
HMs JIOKTEBOr0 CyCTaBa, a TaKKe PeBU3MOHHOM apTponniacTuku. 0630p nUTepaTypbl NPOBOAMNCA Ha ba3e MHTEpHET-NNaThopM
PubMed, Google Scholar, Science Research Portal, eLibrary, CyberLeninka, rsl.ru. B onpegeneHbl ocHoBHbIe Hampaene-
HWSA B UCCNELOBATENbCKUX paboTax: MOKa3aHWA K 3HLOMPOTE3MPOBaHMI0 JIOKTEBOrO CycTaBa, AM3aliH UMMaHTa, OCNOXHE-
HUS 1 peBU3MOHHas xupyprus. NpobneMa sHA0NPOTE3NPOBAHMS NIOKTEBOrO CyCTaBa OCTAeTCs aKTyanbHOM AN COBPEMEHHOM
TPaBMaToNOrMM 1 OpTONeAnM U3-3a HONBLUIOrO YMCNA OCNOXKHEHWIA U HEYLOBNETBOPUTENbHBIX Pe3yNbTaToB KaK NepBUYHON,
TaK M PEBU3WOHHOM apTponnacTuk. Ha ocHoBe aHanu3a nuTepaTypbl CAeNaHbl BblBOAbI: HE0OX0AWUMbI 0TKa3 0T MOJHOCTbIO
CBSI3aHHbIX, ECTKUX CUCTEM M3-3a BbICOKOW YacTOTbl acenTUYeCKOro pacluaTbiBaHus; fabHeMLIMe UCCef0BaHUs B Ha-
npaBfieHUn An3aiiHa UMMNNaHTa; COBEPLUEHCTBOBAHWE TEXHUKM orepaLyu; onpeaesieHne CTpOruX NoKasaHui K 3HA0NpoTesm-
POBaHUI0 NIOKTEBOTO CYCTaBa B 3aBUCUMOCTM OT NaTo0rM, BO3pacTa NaLMeHTa U ero GU3MYECKOoi aKTUBHOCTH; OMpeAesieHne
MOKa3aHWi K UCMOMb30BaHMI0 Pa3iMYHbIX TUMOB 3HA0MNPOTE30B B 3aBUCUMOCTM OT HO30S10MMM; COBEPLLEHCTBOBAHWE TEXHUKM
W pa3paboTka HOBbIX CNOCOBOB PEBU3NOHHOI aPTPOMACTUKY JIOKTEBOTO CyCTaBa.
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Current trends and prospects for total elbow
arthroplasty (literature review)

Gurgen A. Kesyan, Igor G. Arsen’ev*, Rashid Z. Urazgil'deev, Grigoriy S. Karapetyan,
Andrey N. Levin, Ovsep G. Kesyan, Artem A. Shuyskiy

N.N. Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

The article presents an analysis of foreign and domestic literature on total elbow arthroplasty, as well as revision arthro-
plasty. The literature review was carried out on the Internet platforms PubMed, Google Scholar, Science Research Portal,
eLibrary, CyberLeninka, rsl.ru. The main directions in research work were determined: indications for endoprosthetics of the el-
bow joint, implant design, complications and revision surgery. The problem of elbow arthroplasty remains relevant for modern
traumatology and orthopedics due to the large number of complications and unsatisfactory results of both primary and revision
arthroplasty. Based on the analysis of the literature, the following conclusions were drawn: the rejection of fully connected,
rigid systems due to the high frequency of aseptic loosening, the need for further research in the direction of implant design,
improvement of the operation technique, determination of strict indications for elbow arthroplasty depending on the pathology,
age of the patient and his physical activity, determination of indications for the use of various types of endoprostheses depend-
ing on nosology, improvement of technology and development of new methods of revision arthroplasty of the elbow joint.
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BBEJEHUE

MpobneMa 3HLOMPOTE3MPOBAHMS JIOKTEBOFO CyCTaBa
OCTaeTCs aKTyanbHOW A4S COBPEMEHHOW TpaBMaTonoruu
u opTonegmun. CerofHs 3T0 OTHOCWTENILHO HEOBbIYHas Xu-
pypruyeckas onepauus, NpoBoAMMas B U3bpaHHbIX cyyasx
WHBaNMAM3VUpYyOLLMX 3aboneBaHWi, TpaBM M MOCNeACTBUIA
MOBPEXK/EHUI NIOKTEBOr0 CycTaBa. XOTA B HEKOTOPbIX CIly-
yasx 3HLOMPOTE3UPOBAHWE — E€AMHCTBEHHBIW BapuaHT
BOCCTaHOBIEHUS MOTEPSIHHON QYHKLMW, BaXKHO MOHMMATb,
uYTO 3Ta XMPYpryecKas npoLeaypa cBsi3aHa C OTHOCUTEJTBHO
60/bLLIMM KONIMYECTBOM OCNOXHEHWUW U HEYL,aY, KOTopbIe 3a-
4acTylo Ype3BblYalHO CNOXHO ucnpasuthb [1, 2].

TaK KaK KoNIM4ecTBO BhINOJHAEMBIX OMepaLuii B MUpe 0T-
HOCMTENbHO HEBENTMKO MO CPAaBHEHMIO C TOTasIbHOW apTponna-
CTUKOM Ta306eAPEHHOr0 MM KOJIEHHOrO CyCTaBOB, CIOMXHO
BbISIBUTb 3HaYWMMble TeHLEHUMM 6e3 BONbLIOro KoaMyecTsa
MaLMeHTOB M Ha J0CTAaTOYHO AMUTENbHBIX CPOKax Habnioge-
Hua [3, 4].

Lienb faHHoro 063opa — Ha 0CHOBe aHanu3a 3apybex-
HOM M 0TEYECTBEHHOM NUTEpaTypbl OMPeLeNUTb OCHOBHbIE
HanpaBneHWs B WCCnefoBaTeNbCKUX paboTax, pacKpbiTb
npobnemsbl M NepCneKTMBbLI Pa3BUTUA B 00N1aCTU TOTasbHOVA
apTPONNaCcTMKY NIOKTEBOrO CycTaBa.

METO/1bl MOUCKA JIUTEPATYPbI

0630p WMHOCTpaHHO NUTepaTypbl NpoBoAMncs Ha base
uHTepHeT-nnatdopM PubMed, Google Scholar, Science Re-
search Portal no kntoyeBbiM cnoBam «elbow», «elbow ar-
throplasty», «elbow replacement» (nokoTb, apTponnactuka
NOKTEBOr0 CyCTaBa, 3aMeHa NIOKTeBOro cyctasa). B obuueit
CNOXHOCTU MPOCMOTPEHO 456 cTaTel, COOTBETCTBYHOLLMX
KpuTepusiM 0Tbopa no [aHHoW TeMaTuke. (1o HawweMy MHe-
HWI0, OCHOBHOW MHTEPEC NPeACTaBNST MAPOBbIE TEHAEHLMHN
3a nocnegtue 20—25 net, N03TOMy ObIIM UCKIKOYEHBI 60JTb-
LUMHCTBO 0630pHbIX NybnmKaumin fo 1995 ropa, ctatbu, ume-
foLLMe TOMbKO UCTOPUYECKMIA UHTEPEC, KIIMHUYECKME CITydan
U paboTbl, NOCBALLEHHbIE 3HAOMPOTE3MPOBAHWKD NpK Ony-
xoneBblx 3aboneBanusx. lpu otbope nuTepatypbl Mbl CTON-
KHYNMCb C TOW YKe npobnemoid, Ha KoTopyto yKasbiBan |. Vo-
loshin (2011): oTcyTCTBMEM KPYMHBIX BbICOKOKAYECTBEHHbIX
PaHLOMW3UPOBAHHBIX KIIMHWUYECKUX UCCNIe0BaHUI, YPOBEHDb
AO0Ka3aTeNbHOCTU BonblUMHCTBA Ny6AMKALMIA, COCTOSALLMX
3 pPeTPOCNEKTUBHBIX CepuiA cly4aes, Bcero auwb 1V [5].

AHanu3 uHocTpaHHoOW NKUTepaTypbl NPOBELEH HAa OCHOBE
88 crateit. OueHKa OCHOBHbIX TEHAEHUMIA B apTponfacTu-
Ke JIOKTEBOro CycTaBa NpOBOAMNACh MO [LaHHBIM PErucTpoB
sHponpote3oB Asctpanuu, Hosoii 3enaHgum, Benukobpu-
TaHun, Hopeermn, Ucnanum, CLUA, TepManum, Lotnanamm,
Ounnauomv, WBeumn, a Takxe cTaTel, onybaMKOBaHHbIX
¢ 1995 no 2021 ron. HeKoTopble BaHble acnekThl (Takue
KaK [MHaMWKa, YacToTa U CTPYKTYpa OCMOXKHEHMI) npoche-
XeHbl 3a bosee LUTeNbHBIA NEPUOA Ha OCHOBE MybNMKaLuMid
¢ 1983 ropa.

T.28,Ne3, 2021
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Mouck pycckonsbiuHbIX NybauKaLumMin npoBoamncs Ha base
uHTepHeT-nnatdopm elibrary, CyberLeninka, rsl.ru no knto-
YeBbIM CJT0BaM «J1I0KOTb», «apTPOMN/IAacTMKa JIOKTEBOTO0 CyCTa-
Ba», «3HAOMPOTE3UPOBaAHME JIOKTEBOrO CycTaBa», a TaKKe
apXMBOB Hay4HbIX NMEPUOAMYECKUX U3LaHWN 33 MOCNeAHue
25 net. HaipeHo 76 nybankaumin, COOTBETCTBYHOLLMX KpuTe-
p1AM MoucKa. bbin UCKIKOYeHbI NaTeHTbI, MeAULMHCKUE TeX-
Homoruu, Teauckl M aBTopedepatbl AUCCepPTaLMOHbIX paborT,
aHann3 pyCCKOA3bIYHOW NMTepaTypbl MPOBEAEH Ha OCHOBE
9 UCTOYHUKOB.

Bbinu onpepeneHbl OCHOBHbIE HaMpaBeHWs B UCCIeL0-
BaTesbCKUX paboTax:

1) NoKasaHus K 3HA0MPOTE3UPOBAHMI0 JIOKTEBOrO CyCTaBa;

2) oM3aiH UMNNaHTa;

3) ocnoxHeHus;

4) peBM3MOHHas apTpONNacTUKa.

YpoBeHb fokasaTtenbHocTW bonblumHcTBa pabot -1V,
B € AMHUYHBIX nybamkaumax — II.

MOKA3AHUA K 3HAOMNPOTE3UPOBAHUIO
JIOKTEBOI'0 CYCTABA

B LienoM cTaTUCTMKa NoKa3sbIBaEeT PoCT YKCIA NEPBUYHBIX
apTPOMNacTUK NIOKTEBOro cycTaBa Bo BceM Mupe [3, 6-9]. He-
KOTOpble aBTOPbI OTMEYAKT TOT (aKT, YTo eciu B KoHue XX
1 camMoM Havane XXI Beka oTMeu4eH BypHbIM pocT, To 3a no-
cnegHue 5 NeT KONMYeCTBO 3HAOMPOTE3MPOBaHUIA JIOKTEBO-
ro CycTaBa, BbIMOJIHAEMbIX B FOA, NPAKTUYECKU HEU3MEHHO
BO MHorux ctpaHax [10]. B HeKkoTopbix peruoHax (LLloTnaH-
[Ms) 0TMEYEHO [laXe HEe3HAUUTENIbHOE CHUMEHMe obLero
yucna apTponnactvk [11].

C ppyroii CTOpoHbI, UMeHHo B nocnepHue 15-20 net oT-
MEYaeTCA OTYETNMBAs TEHAEHLMS K U3MEHEHUIO OCHOBHbIX
MOKa3aHWM K 3HA0MPOTE3VPOBaHWIO OT PEBMAaTOMAHOIO ap-
Tputa (PA) K oCTpoii TpaBMe W NOCNeACTBUAM TpaBM JIOKTe-
BOro cyctaBa [3, 7, 8, 12, 13]. A.A. Macken et al. Ha ocHoBa-
HWM PErUCTPOB 3HA0MPOTE30B JIOKTEBOIO CycTaBa ABCTpanuy,
Hunepnangos, Hosoit 3enanammn, Hopseruu, Bennkobpura-
HuM u LUBeumm, yKasbiBatoT, YTO NpU CPaBHEHUM MEPUOAOB
2000-2009 n 2010-2017 ronoB 6bi10 BbIMOAHEHO MEHbLLE
apTponnactuk npu PA (61 npotus 46%) n bosblue 3HLonpo-
Te3UPOBaHNM, BbIMOJHSEMBIX MO MOBOAY OCTPOr0 MepenoMa
(23 npotuB 38%) u mepeuyHOro octeoapTputa (5 npotms
8%) [3]. Mo MHeHW MHOrMX WccnefoBaTenei, yMeHbLe-
HWe KONMYeCTBa 3HAOMPOTE3MPOBaHUIA JIOKTEBOTO CYCTaBa
npu PA MoXKeT oTpaaTb yCrnexu B KOHCEPBATUBHOM JIEUEHUM
1 NPOrpecc OpraHOCOXPaHSHLLMX XMPYPrUYECKUX METOLOB.
CHWXeHWe 0bLLero Konm4yecTsa apTPoONIacTUK B HEKOTOPbIX
pervoHax (LloTnaHams) cBsA3aHo B Nepeyto o4epesb UMEHHO
catum [6, 8, 11].

Mo 0bLLLeMMPOBOI CTAaTUCTUKE B HACTOSILLLEe BpeMsl KaK Mno-
Ka3aHus K apTponmacTuKe IMAMPYOT BOCTaMTENbHbIE apTpo-
natum (44%). 3aTeM MAyT NepenioMbl OUCTaNbHOMO 0TAeNa
nneyeBom Koctu (28%), nepudHbIi ocTeoapTpo3 (17%), noct-
TpaBMatuyeckuii apTpo3 (9%) u npoume (2%) [3, 7, 11, 14-16].
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Mpu cpaBHeHUM reorpadmyecKUx pPermoHOB OKa3asnoch,
yto CKaHAMHaBCKMe CTpaHbl CO06LIAT 006 yMEeHbLUEHMM
uncna apTpOMNIacTMK JIOKTeBOro cycTaBa no mosogy PA,
a cTpaHbl OkeaHum (ABcTpanus, Hoas 3enanaus) Haobopor,
HEKOTOpOe YBENMYEHWE NOKa3aHUii K 3HA0MPOTE3UPOBaHMIO
npy peBMaToMaHoM apTpute [3].

Mo [aHHBIM OTEYECTBEHHOW Hay4HOM NUTepaTypbl Npo-
CexuBaeTcs aHanoruyHas TenaeHums [17-19]. Tak, no paH-
HbiM OT'BY «HMWL, TO um. P.P. Bpenenax ¢ 1999 no 2016 roa
Ha [JOMI0 MepBUYHBIX ApTPONAAcTUK JIOKTEBOTO CyCTaBa
npu NocTTpaBMaTUYecKoM apTpose npuxogunock 32,5%
cnyyaes, a npu PA — nuwb 14,7%, namonatuyeckoM ap-
Tpo3e — 3,4%, ocTpoi TpaBMe — 2,5%. O6paluaet Ha cebs
BHMMaHMe 60MbLLOE YMC/0 BOMBHBIX C NOCTTPaBMaTUYECKHU-
MW U3MEHEHWAMM B JIOKTEBOM CYCTaBe, KOTOPbIM BbIMOJIHEHA
TOTaslbHas apTPOMIAacTUKa — aHKMIO3bl, OXHbIe CyCTaBbl
MbiLLie/IKa nneyeBoit KocTu (B obLuen cnoxkHoctn 27,1%) [20].
Mo aaHHbIM OIBY «HHUWTO um. A.J1. UnBbaHa» mons naum-
eHToB ¢ PA, nepeHecluMx 3HA0MpOTE3MPOBaHME JIOKTEBOIO
cycTaBa, He npeBbiwaer 13,1%, iaupyroT ocTpble NepenoMsl
(47,4%) v nocneacTBUSA TPaBM B BULE NIOXKHBIX CYCTaBOB JMC-
TaNlbHOr0 CyCTABHOTO KOHL MNIeYeBO/ KOCTH, 3acTapesibix
BbIBMXOB 1 NepenoMoBbIBUXOB (25,4%) [21].

DM38F1H 3HAO0MNpPOoTEe30B JIOKTEBOro CycraBa

JloKTeBo#A cycTaB CUMTAeTCs FOMOOMUYHBIM KOJIEHHOMY,
noatoMy ¢ KoHua 60-x rofoB XX Beka 0AHOOCHbIE LLApPHUP-
Hble KOHCTPYKLMU MPUMEHSNIUCH B XMPYPIUM KaK NIOKTEBOTO,
TaK 1 KoneHHoro cyctaBoB (Dee elbow, Walldius knee). bonb-
LLIOE KOJTMYECTBO OCIIOXHEHMIA U HeyAa4 J0CTaTOuHO BbICTpo
NpMBENO K TOMY, 4T0 B Hayane 1970-x rogos bbinun co3aaHbl
MBbILLESIKOBbIE KOHCTPYKLMM KOJMEHHBIX 3HA0NPOTE30B, KOTO-
pble bosee TOUHO NOBTOPSAIOT BUOMEXaHMKY ABUKEHWIA U UC-
Mob3yKTCA B HacToswee BpeMst [22]. Passutie ToTanbHOM
apTPOMNacTMKK JIOKTEBOr0 CyCTaBa, COBEPLUEHCTBOBAHME

Tabnuua 1. 3HK0NpoTESbI IOKTEBOrO CYCTaBa
Table 1. Elbow joint endoprostheses
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TEXHONOMUI M [AM3aliHa MMMNAHTOB MPOXOAMN0 Mo ABYM
OCHOBHbIM HanpaBfeHNUsIM: CBSA3aHHbIE W HECBSA3aHHblE CU-
cTeMbl. [lpocTble cucTeMbI C KECTKOW (UKCauMen LwapHU-
pa MOKasanu HeyLoBNeTBOPUTENbHbIE Pe3ynbTaThl AaXe
B bnmxaliwve cpoku (bonee 50%), noatoMy bbinu 3ame-
HeHbl Ha MONYCBA3aHHbIE 3HA0MPOTE3bl C BO3MOMXHOCTHIO
BapYCHOTO M BaNbryCHOr0 OTKIIOHEHUS JIOKTEBOTO KOMMO-
HeHTa. [apannentHo ¢ 3TUM pa3pabaTbiBanuCh MOHOCTbIO
HECBA3aHHbIE UMMMAHTBI, HE UMEIOLLME MEXaHWYECKOMN CBA3N
MEXXAY N/1eYEBbIM 1 NIOKTEBBIM KOMMOHEHTaMM U1, M0 MHEHMIO
aBToOpOB, bosee TOYHO BOCMPOM3BOAALLME BUOMEXAHUKY CY-
cTaBa [23, 24]. B 6onee no3gHUX NOKONEHUSAX HECBA3AHHOIO
3HAonpoTe3a paspaboTaH [LOMONHUTENbHbIA pafuanbHbIv
KOMMOHEHT C Lie/bi YNYYLLUMTb CTabuibHOCTb 3@ CYeT ypaB-
HOBELUMBAHMSA CUN MEX[Y MNIeYEBOM, JIOKTEBOM U Ny4eBOV
KOCTAMM M TakuM 06pa3oM BOCMPOM3BECTU HOPMasbHOE
aHaToOMWYecKoe CTPOeHWe NIOKTeBoro cycTasa [25]. MonbiTku
06beanHUTL NONOKMTENbHBIE KayecTBa 3TUX TMMOB 3HL0-
MpOTe30B NPUBEM K NOABMIEHUI0 TPAHCPOPMMPYEMBIX U MO-
LYNbHBIX CUCTEM, B KOTOPbIX XUPYPI MOXET PELLMTb BO BpEMS
onepaLmuu UCMob30BaTb CBA3aHHbIN UM HECBSA3aHHbIN TuM,
nmbo BbINOSHUTL reMUapPTPONNAcTUKy [26, 27].

K HacTosLieMy BpeMeHW BCE UCMOMb3yeMble B MUPE 3H-
L,0MpoTE3bl JIOKTEBOrO CYCTaBa, MOXHO Pa3fennTb Ha 4 Tuna
(pUCYHOK):

1) cBSA3aHHbIE CUCTEMBI C MONYKECTKOW UKcaLMen Lwap-
HUpa;

2) HeCBA3aHHbIE CUCTEMBI;

3) KOHBepTMPYEMbIE 3HA0MPOTESbI;

4) MopynbHbIe CUCTEMBI.

C. Welsink et al. coobLatoT 0 19 KOHKPETHbIX KOHCTPYK-
LMAX 3HLONPOTE30B, OMMCAHHbLIX B COBPEMEHHOW Hay4YHOM
nutepatype [28]. Hamn HaiigeHo 17 mcnonb3yeMbiX cUCTEM
C A0CTaTO4HbIM YMCIIOM HabntofeHui, 0ocobeHHO Ha oTAaneH-
HbIX CpOKax (tabn. 1).

| Cuctems!

CeasaHHbIe | HecBssaHHble

| KoHsepTupyembie | MopynbHble

1. Coonrad-Morrey (Zimmer- 1. Souter-Strathclyde (Stryker)**

Biomet) 2. Kudo (type 5) (Zimmer-
2. GSB Ill (Gschwend-Scheier-  Biomet)
Bahler) 3. Sorbie-Questor (Wright Medi-

cal Technology)
4. iBP (Biomet, Bridgend, UK)
5. NESimplavit (Implantcast)

3. Discovery (Lima Corporate-
Orthopaedic Emotion)

4. Norway (Implantcast)

5. Nexel (Zimmer)

6. PROSNAP (Kyocera Medical,
Osaka, Japan)

7. 3CU (Poccms)*

8. Apete (Poccus)

1. Latitude (Tornier)
2. Acclaim (DePuy-Synthes)

1. MNSK system (Kyocera,
Kyoto, Japan)

2. K-NOW total elbow system
(Teijin Nakashima Medical
Co., Ltd., Okayama, Japan)

[lpumMeyaHue. * NONHOCTLIO CBA3aHHbI 3HAOMPOTES C KECTKON (UKCaLMelt WapHUPa; ** M3HaYaNbHO HECBA3aHHBIA 3HA0NPOTES, KOTO-
PbIiA PAKOM aBTOPOB UCMONB3YETCA IS FEMUAPTPONNIACTUKM KaK MOLYSbHYI0 CUCTEMY.

Note. * fully connected endoprosthesis with rigid fixation of the hinge; ** initially unrelated endoprosthesis, which a number of authors

uses for hemiarthroplasty as a modular system.
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BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa
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']
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PucyHok. Tunbl 3HA0NPOTE30B JIOKTEBOTO CyCTaBa. @ — CBA3aHHbI 3HAonpoTe3 Coonrad-Morrey (Zimmer-Biomet); b — HecBs3aHHbIN
sHgonpote3 Kudo-5 (Zimmer-Biomet); c — koHBepTUpyeMbIii 3HAonpoTes Latitude (Tornier); d — MoaynbHas cucteMa K-NOW total elbow

system (Teijin Nakashima Medical Co., Ltd., Okayama, Japan)

Figure. Types of elbow joint endoprostheses. @ — Coonrad-Morrey linked endoprosthesis (Zimmer-Biomet); b — unlinked endoprosthesis
Kudo-5 (Zimmer-Biomet); ¢ — Latitude (Tornier) convertible endoprosthesis; d — modular system K-NOW total elbow system (Teijin

Nakashima Medical Co., Ltd., Okayama, Japan)

Mo cTaTUCTUKe, CBA3aHHble 3HAOMNpoTe3bl bonee pac-
npoctpaHeHbl B CLUA, ctpaHax LleHTpanbHom EBponbl, B Poc-
CUM, TOTAA KaK HECBA3aHHbIE CUCTEMbI Yallle UCTONb3YoTCS
B Benukobputanuu, ctpaHax OkeaHumn u Asun. Kpome Toro,
B EBpone u CLLIA 6onblue pacnpocTpaHeHa ToTanbHas 3aMeHa
IOKTA, B ABCTpasMM HECKOMbKO NpeobniagaeT reMuapTponna-
cTuKa [3, 291.

CTATUCTUKA OCJI0XKHEHUI

AHanus 3apybexHoi U 0Te4eCTBEHHON NUTEpPaTYpbl YKa-
3blBaeT C 0JHON CTOPOHbI, HA [OCTAaTO4HO 6OMbLLOE KOMM-
YecTBO OCNOXXHEHWUW NOCNe IHL0NPOTE3UPOBAHUSA JIOKTEBOIO
CYyCTaBa, C ApYroii — 3HauMTeNbHbIM pa3bpoc B MoKasare-
NSIX Hey0BNETBOPUTENbHBIX PE3YNbTATOB Y Pa3HbiX aBTOPOB
(rabn. 2). I. Voloshin et al. (2011) Ha ocHoBe 64 nybnmKauwii
3a 1993-2009 roapl onpenenunu obLLy0 4acToTy 0CNOXKHe-
HWUA — nopapgKka 24,3+5,8% [5]. A. Prkic et al. (2017) B cu-
cTemMatnyeckoM 063ope nayumnmn 9308 nepBuYHbIX TOTaNbHBIX

DOl https://doi.org/10.]

apTpOMNacTUK JIOKTEBOrO CycTaBa, W3 YMCNia KOTOPbIX BrO-
cnencTeum 6bino BoinonHeHo 1253 pesusum (13,5%) [14].
Cxoxue [aHHble NPUCYTCTBYOT U B OTEYECTBEHHOW NUTEpa-
Type [17, 30-32].

MpencTaBneHHble B Tabnuue AaHHble CBUAETENLCTBYHOT
0 3HaUWTENIbHOM HEOJHOPOLHOCTM B MOKasaTensx 4acToThl
0CNOXHeHWI. [leno B TOM, YTO BO/bLIMHCTBO aBTOPOB BKJIIO-
YaloT B MX YUCTIO TOJIBKO Te HeXenaTesNbHble SBJIEHUS, KOTO-
pble NMpUBEAM K MOBTOPHOMY OMEpPaTUBHOMY BMeLLATENbCTBY
Ha paHee NpoTe3upoBaHHOM cycTase (peusun). Ecnv onpepe-
JUTb OCNIOXHEHWE KaK BoobLLe Ntoboe HexenaTtenbHoe sBre-
HWe, 0TpULLaTENbHO NOBMMSABLLEE HA UCXOL, OMEpaLM K, TO YMC-
J10 OKaXKEeTCA 3HaYMUTENbHO BhiLLe. KpoMe Toro, 0AnH U TOT e
naumeHT MOXKeT MMeTb Bosiee 0AHOM0 0CnoXHeHus [42].

CpenHue nokasaTenu BbKMBAEMOCTM 3HLOMPOTE30B
JIOKTEBOrO CYCTaBa BbIMNALAT TaK: 92% — B TeyeHue nepsbix
5 net, 84% — uepe3 10 net, 71% — 15 net v 61% — 20 ner.
MpocnexuBaeTca TEHAEHUMS K CHUXEHMIO B cpeaHeM Ha 10%
3a Kaxkable 5 net [13, 41, 44].
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Tabnuua 2. OcnoxHeHus (obLLee KoNMYecTBo)
Table 2. Complications (total score)

WUccnepoBanus Fon flon
ny6nukauum | ocnoxyHenun, %

M. Ikavalko et al. [33] 2002 16,5
J.C. Van der Lugt et al. [34] 2004 23,5
C.P. Little et al. [35] 2005 13
B.M. MpoxopeHxko n ap. [32] 2009 11,0
. Voloshin et al. [5] 2011 24,3
A.B. Cnobopackoii u ap. [36] 2012 13,1
D.M. Gay et al. [6] 2012 12,0
S.E. Park et al. [37] 2013 44,0
A.J. Lovy et al. [38] 2016 12,0
A. Prkic et al. [14] 2017 13,5
D. Perretta et al. [39] 2017 41,0
I"A. KecsH u gp. [17] 2017 29,0
C.A. Kwong et al. [40] 2017 24,0
J. Viveen et al. [10] 2018 11,5
Y. Krukhaug et al. [41] 2018 18,9
P. Parker et al. [42] 2019 38,7
M.S. Davey et al. [43] 2021 16,3
CTPYKTYPA OCJTOXHEHUM

Cpefn OCHOBHbIX MPUYWH, HEU3DEIKHO NPUBOLALLMX
K PEBM3WOHHOI OnepaLuW Ha MPOTE3MPOBAHHOM JIOKTEBOM
CycTaBe, BbILENSAIOT acenTUyecKoe paciuatbiBaHue, WHbeK-
LMo, NMepuUnpoTesHble MepesioMbl, U3HOC U paspyLleHue
KOMMOHEHTOB 3HponpoTe3a. Cpeou Apyrux OCNOMHEHWH,
HernocpeaCTBEHHO BAISAIOWMX Ha pe3ynbTaT onepaTMBHOIO
NeYyeHus, HO He Bcera TpebytoLmx NOBTOPHOrO BMeLLITe b-
CTBa, MOXHO OTMETWUTb FeTepOTONUYECKY occUdUKaLMIo,
OMCOYHKUMIO pa3rmbaTenbHOro anmmapaTta M HeBpOMaTuio
IOKTeBOr0 HepBa. 1o MHeHuto 6oNbLUMHCTBA aBTOPOB, Camast
pacnpocTpaHeHHas NpuUYMHa MOBTOPHLIX OMepauuin — 370
MHOEKLMA 1 acenTMYecKoe pacluaTbiBaHKe, MPUYEM eAMHOrO
MHeHust B ctatuctuie HeT. D.A. DeBernardis et al., usyyas
HenocpeACTBEHHO PEBU3NOHHYH XMPYPIHH NIOKTEBOrO CyCTa-
Ba, roBopAT, 4to B 43,5% npuunHOI MOBTOpHOK Onepauuy
bbina rnybokas uHdeKkuma sHaonpoTesa, B 37% — acenTu-
YecKoe pacLuaTbiaHue, B 13% — nepunpoTesHble NepenoMbi
1 B 6,5% — M3HOC KOMMOHEHTOB KOHCTPYKLMK [45]. A. Prkic
et al. B 38% oTMeTunM pacluatbiBaHue, 3aTeM Crief0Bany
rnybokas uHdekums — 19% u nepunpoTesHble Mepeso-
Mbl — 12% [14]. J. Somerson et al. cpefiy Bcex 0CNOXHEHMIA

B 23% BbISBMAM M3HOC W pa30bLueHMe KOMMOHEHTOB,
acenTuyecKoe pacliatbiBaine — B 22% W UHdeKumo —
B 16% cnyyaes [46].

CTpyKTypa OCNOMHEHMIA OTHOCUTENIBHO MEPBUYHBIX ap-
TponnacTuKk nNpefcrasneHa B Tabn. 3.

Acenmuyeckoe pacwamesigarue. Kak npaBuno, noHsTue
«HecTabubHOCTb 3HA0NPOTE3a CYCTaBa», PacnpocTpaHeH-
HOe B OTEYECTBEHHOW NMTEpaType, 03HAYaeT NoTepio NpoY-
HOCTM COEAMHEHUS KOMMOHEHTOB 3HAOMPOTE3a C KOCTbIO.
B uHocTpaHHbIX NybnmMKaumsx nog 3TMM nofpasyMeBaeTcs
HECKOJIbKO MHOE COCTOSHME, CBA3AHHOE C HECTabUbHOCTbIO
COeAMHEHMS! B LLIapHUpe (BbIBUXM, MOABBIBUXM U pa3obLLeHme
KOMMOHEeHTOB). TepMUH «pacLuaTbiBaHWe» UK «pa3pbixie-
Hue» (loosening), Mcnonb3yeMoe B MHOCTPaHHOM uTepaType
Ans 0603Ha4YeHns NPUBBLIYHON HaM «HecTabunbHOCTK», bonee
NPeAnouTUTENEH NPUMEHUTENBHO K 3HAONPOTE3Y JIOKTEBOrO
CyCTaBa C ero C/IoXHOWM bB1oMeXaHWKO.

KnuHuyeckn 3HauMmoe pacluaTbiBaHue HacTynaet
B CpegHeM ¢ yacToTtoi 0T 2 fo 17%, a peHTreHonormyecku
BbisiBAseTCA eLe vawe [12, 17, 18, 35, 47]. 1. Voloshin et al.
Ha 0CHOBE aHanu3a pe3ynbTatoB 2938 nepBUYHbIX 3HAOMNPO-
TE3MPOBaHNM JIOKTEBOIO CYCTaBa BbISBU/IM, YTO Y CBA3AHHbIX
MMMNaHTOB 0OLLEe YMCNO acenTUYeCKOro pacllaThiBaHUs
KoMnoHeHToB gocTuraeT 13,7%, y HecesasaHHbix — 10,1% [5].
P. Parker et al. ykasblBaloT Ha To, 4TO MOKa3aTeN acenTu-
YecKoro pacluatbiBaHua coctaensoT bonee 10% B TeueHue
5 net nocrnie NepBUYHON apTPOMIACTMKM HE3aBUCUMMO OT UM-
MfaHTaTa UM NoKasaHWi K onepauum [42].

Mpu 3HAOMPOTE3MPOBAHMM NIOKTEBOTO CycTaBa MpOMCXO0-
[VT Nepefada cuibl Npu crubaHum u pasrmbaHum Henocpes-
CTBEHHO C MpeLNieybst Ha NEYEBOH KOMMOHEHT 3HA0MpO-
Te3a u gmadu3 nieya. 310 NPUBOAUT K CHATUIO HaNPSKEHUS
C MbILLie/IKa MN/1e4eBOM KOCTU U NporpeccupyloLLei pesopb-
LM KOCTHOM TKaHu. [laHHas HeaHaTOMW4Has nepefaya cun
He TOJIbKO NMpefpacrnosiaraeT K pacLlaTbiBaHUK HOKEK 3HA0-
npoTe3a, HO 1 YBENMYMBAET BEPOSTHOCTb M3HOCA NONIUITUIE-
Ha, MEXaHUYECKOro MOBPEXLEHUS KOMMOHEHTOB UIK Mepu-
npote3Horo nepenoma [48, 49]. K dakTopam pucka pa3sutus
acenTUYECKOro pacluaTbiBaHUs OTHOCAT TaKKe BbICOKYH0 (u-
3MYECKYI0 aKTUBHOCTb M MONOA0M BO3pacT naumeHTa [18, 50].

UHpekyus. Taxenoe 0CNOXHEHWe, YacTo MPUBOASLLEe
K noTepe 3HAonpoTe3a. B nepsble rogbl passutus apTponia-
CTWKU JIOKTEBOrO CycTaBa yAaneHue uMniaHTata bes ganb-
HeMLel PeKOHCTPYKUMM BbiN0 eAWHCTBEHHBIM BapUaHTOM

Tabnuua 3. CTpyKTypa 0CNOXHEHMIA NOCe 3HLONPOTE3MPOBAHMSA JIOKTEBOTO CyCTaBa

Table 3. Structure of complications after elbow arthroplasty

AcenTuueckoe HoiiHo- MepunpoTeshbie Paspywenue | HecoctoaTenbHocTb
UccnepoBanua o, | BOCMAnUTEsbHbIE 0 KOMMOHEHTOB, | pa3rubaTesibHOro

pacarbiBaHue, % 0 nepenomel, % 0 0

ocnoxHenus, % % annaparta, %
|. Voloshin et al., 2011 [5] 11,9 3,3 2,6 29 2,4
IA. Kecau n gp., 2017 [17] 10,5 13,0 - - 5,2
A.T. Anvesu ap., 2019 [31] 9.8 6,0 - 2,3 -
P. Parker et al., 2019 [42] 12,4 3,2 1,3 2,7 0,8
M.S. Davey et al., 2021 [43] 12,9 3,3 - 4,2 -
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Tabnuua 4. VHbEKUMOHHbIE OCNOXHEHUS
Table 4. Infectious complications

T.28,Ne3, 2021

" lop, Dona
ccnenoBaHus .
ny6nukauum | ocnoxHenui, %

B.F. Morrey et al. [52] 1983 9.0
S.W. Wolfe et al. [53] 1990 7.3
M.D. Kasten et al. [54] 1993 11,7
K.A. Hildebrand et al. [55] 2000 1,7
K.Schmidt et al. [56] 2007 10,3
L.L. Shi et al. [47] 2007 8,1

F. Qureshi et al. [57] 2010 9.1

Y. Achermann et al. [58] 2011 75
P.J. Jenkins et al. [11] 2013 8,2
IA. Kecst v gp. [17] 2017 13
A.C. Watts et al. [59] 2018 3.3

P. Parker et al. [42] 2019 3,2
AT. Anves u gp. [31] 2019 6,0
M.S. Davey et al. [43] 2021 3,3

fleYeHns NepunpoTe3Hoi MHeKumn. B HacTosee BpeMs
[aHHas TaKTMKa paccMaTpyBaeTCs, TOSIbKO KOrAa LUaHCh
136aBUTbCA OT MHGDEKLMM KpalHe HWU3KM, MpW KaTacTpodu-
YeCKOM noTepe KOCTHOM Macchl IMbo B cnyyasx, Koraa na-
LIMEHT He 3aMHTEPECcOBaH B MHOFOKPATHbIX AOMOHUTENbHbIX
XMpypruyeckux BMeLLatenbcTax [91].

Mpobnema MHDEKLMOHHBIX OCIIOKHEHUIA He TEpSIET CBOEA
aKTyanbHOCTU U3-3a OTCYTCTBUSA TEHAEHLMN K CHUMXEHMIO Ya-
CTOTbl BO3HUKHOBEHUA (Tabn. 4). BbicOKMMM noKasaTtenu uH-
(GUUMPOBaHKA NPU 3HLONPOTE3MPOBAHMM JIOKTEBOTO CyCTaBa
no cpaBHeHuo ¢ npotesamu beppa (0,2-1,6%) u Konewa
(<2%) MoryT bbITb MO HECKONBKWUM NpuuMHaM. Bo-nepBbix,
OCHOBHbIM TOKa3aHWeM AN apTpPOMiacTUKM JIOKTEBOrO
cycTaBa SBNISIETCA PEBMATUYECKUA UMW NOCTTpaBMaThye-
CKWUW ocTeoapTpuT. PeBMaTuueckue paccTpoiicTBa CBSI3aHb
c 6onee BbICOKUM PUCKOM 3apaXeHusi B pesynbTaTe XpoHu-
YECKOro BOCMANMTENIbHOMO MpoLecca U UMMyHOCYMPeccuB-
HOM Tepanuu. PeKOHCTPYKTUBHbIE OMepauuy, Kak npasuno,
npeLLUecTBYIOLLMe apTPON/IACTMKe NPU NOCTTPABMATUYECKOM
0CTe0apTpuTe, TaKXKe CBA3aHbl ¢ 60siee BLICOKUM PUCKOM
MHEKLMM. IHA0MNPOTE3MpOBaHNe Ta306eApeHHOro UK Ko-
NEHHOr0 CyCTaBa NPOBOAMTCA 0ObIYHO NPU ANIUTENBHO CyLLe-
CTBYIOLLEM [ereHepaTMBHOM 0CTE0apTPO3e, He NPUBOASLLEM
K 3HaYMMbIM CUCTEMHBIM M3MeHeHusIM. Bo-BTopbIX, noa-
KOXXHOE pa3MeLLieHne, He0CTaTOYHOE MbILLEYHOE MOKPbITUE
TIOKTEBOr0 3HAO0MPOTE3a M OTCYTCTBME TONCTOW (ubpo3Hom
dacumm nogpasymMeBakoT MOXYH 3aLLUMTY OT KOXKHOW UHbEK-
unm [12, 42, 58].

Y. Achermann et al. no cpokam MH(UUMPOBaHMSA Mocnie
onepauuy pasaenstoT 0CNOXHEHUA Ha paHHue (8o 3 Mec) —
48% cnyyaes, ¢ 3apepxkKon fo 24 mec — 11%, u no3gHue
(cBbiwe 24 Mec) — 40%. MNyTn 3apakeHns — reMaToreHHbli
(30%), nepvionepaumoHHbid (59%) 1 KoHTarmosHbin (11%).
B 63% cnyyaeB MHOMLMPOBaHWA NOCNE 3HAOMPOTE3MPOBAHUSA
JTIOKTEBOTO CyCTaBa 0CHOBHBIM MOKa3aHWEM K apTponiacTuke
obin PA, ocTeoapTpo3s — B 37%. Mpu MuKpobuonornyeckom
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uccnepnoBaHun B 41% BbisneH Staphylococcus aureus, Koa-
rynasoHeratueHbli staphylococcus B 33%, B 7% — Strep-
tococcus agalactiae, Enterobacter cloacae B 3,7%, Coryne-
bacterium pseudodiphtheriticum — 3,7%. MNonuMukpobHoe
3apaxeHue BblsiBNEHO B 7% cnydaes, u B 3,7% MuKpoopra-
HW3M He ObIN UAEHTUGULUMPOBaH. be3peumanBHas BbKMBae-
MOCTb MMMNaHTaTa cocTaBuia 79% udepes 1 rog u 65% —
yepes 2 rofia nocne pesumsum [58].

OpHaKo, Mo AaHHbIM [pYrux aBTOpPoB, Haubonee yacTo
nepunpoTe3Has MHdeKUMs accoumumpoBaHa co Staphylococ-
cus epidermidis (6onee 62%). Beuay BbipaX<eHHoOW cnocob-
HOCTU K 0bpa30BaHuio BUONNEHOK BbICOK pUCK peuuamea [31,
42, 59-65].

llepunpome3sHele nepesiomMel. YactoTa nepunpoTesHbIX
MepesioMoB MOC/e TOTajbHOrO 3HAOMPOTE3UPOBAHMSA NOK-
TEBOro CycTaBa COCTaBSeT B cpegHeM oT 5% po 29% [12,
66—68]. ObpaLuaeT Ha cebs BHMMaHWe TOT daKT, 4To B 60J1b-
LUMHCTBE C/Ty4yaeB MEpUNPOTe3Hble NEepesioMbl COYeTakTCs
C Npu3HaKaMu acenTuyecKoro pacwwatbiBaHus. A.M. Foruria
et al. coobuaroT o ToM, uto B 78% Criy4aeB naumMeHThbl He Mor-
JIN TOYHO BCTMOMHMTb, KOFAa BO3HWUK MepesioM. YCTaHOBUTD,
4TO ObINO NEPBUYHBLIM, MEPESIOM WM pacLLaTbIBaHME, He yaa-
nocb [69]. Mo MHeHMIO MHOTWX aBTOPOB, BO3HWUKHOBEHWE Ne-
pvnpoTe3HOro NepenoMa NpoucxoamT Ha $hoHe 0CcTeonopo3a
M 0CTE0/M3a, Bbi3BaHHbIX MUKPOYACTULLAMKU M3HOLLEHHOro
MonMaTUIeHa U NONMMETUNIMETAKPUNATHOrO LieMeHTa. He-
ManoBaXHbIM 06CTOATENLCTBOM ABMIAIETCA W HecobniofeHune
opToneguyeckoro pexuma [12, 18, 51, 69]. [anbHenwee
acenTUYecKoe pacLuaTbiBaHWE AW HOBbIW MepUNPOTE3HBbIN
nepenoM BcTpeyatoTest Y 20% naumeHToB, KOTOPLIM NpoM3-
Be/ZIEHO PEBU3MOHHOE BMeLATenbCTBo [12, 66, 67].

Pa3obuieHue, paspyweHue KoMnoHeHmos 3Hdonpome-
30. Pa3obLieHne KOMMNOHEHTOB 3HAOMPOTE3a BCTpEYaeTCs
c obuieit yacToToii Ao 15%. Mpu ncnonb3oBaHUM HeCBA3aH-
HbIX KOHCTPYKUMI [ONS [aHHOTO OCNOXHEHWS JOCTUraeT
25% [18, 70].

KnuHWyecku 3HaUMMbIA U3HOC LUApHUPa, TpebyroLwmi pe-
BM3MM, NPOMUCXOLUT NpUMepHO B 1-6% cnyyaes, B cpefHEM
yepes 7,9 roga nocne nepBMYHOIO 3HLOMPOTE3UPOBAHMA
[71,72]. S.H. Goldberg et al. ykasbiBatoT Ha T0, 4TO y U3BNE-
YeHHbIX MO PasfMYHbIM NMPUYMHAM SHAOMPOTE30B MPU3HAKM
M3HOCA MMeNCb BO BCEX CiyyasX. Y maLMeHTOB B OKOMOCY-
CTaBHbIX MATKUX TKaHSAX BCTPEYaNIUCh NpU3HAKW MeTannosa
W YacTuubl nonmatuneHa [73].

G.S. Athwal, B.F. Morrey coobwunu o paspywe-
HWW nneyeBoro KoMmnoHeHTa B 0,65% cnyyaeB B cpepHeM
yepe3 8,2 roga nocne UMNAAHTaLMM U pa3pyLUEHUM NOK-
TeBoro KomnoHeHTa B 1,2% cnyyaeB yepes 4,6 roga nocne
MepBMYHOr0 3HA0MNpOTE3NpoBaHuSA. bonee BbicoKas vacToTa
oTMeyeHa Y 60/bHbIX C TPaBMaMu JIOKTEBOrO CyCTaBa, B OT-
Nnyme OT NaLMEeHTOB, KOTOPbIM NPOW3BELEHO 3HAOMPOTE3N-
poBaHue no nosogy PA (74% v 22% cootBeTcTBeHHO). bonee
yeM B 90% cnyyaeB npum 3TOM ObiNa BbiSIBNEHA 3HAUUTENb-
Has noTeps KocTHoM Maccel [12, 74]. B uenoMm, pe3ynbtatbl
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XMPYPrUYECKOro NleYeHUss LaHHOro OCNOXHEeHMs bnaronpu-
ATHbIE MPU OTCYTCTBUM APYruX npobnem.

lemepomonuyeckas occugukayus. JIoKTeBOW CycTaB BO-
06LLe CKITOHEH K reTepoTonuyeckoi occudukaumm (0) B oT-
BET Ha Nlobble BHELLHME BO3AeiicTBUS (TpaBMa, 0MepaTMBHOE
BMeLLaTenscTo M T. A4.) [17]. B npouecce 3auBneHus Me-
3€HXWUMasIbHbIE KIETKMU MOrYT HenpaBubHO AuddepeHumpo-
BaTbCS B OCTEOTEHHbIE KNETKU-MPEeALIECTBEHHUKM, YTO NpU-
BOAMT K 00pa30BaHMI0 IKTOMMYECKON KOCTHOM TKaHu [75].
HecmoTpss Ha MHOrOYMCNEHHbIE UCCNEA0BaHUSA, B KOTOPbIX
coobLLaeTcs 0 yacToTe BO3HWKHOBEHWS TeTepOTONMYECKON
occudMKaLmm nocne apTponaacTUKK Ta3obepeHHoro 1 Ko-
NEHHOro CYCTaBOB, YacToTa Bo3HWKHOBeHUs [0 nocne aHAo-
MpOoTe3MpOBaHMs JIOKTA B JIUTEpaType YNOMWUHAETCA PefKo.
E.Y. Liu et al. (2019) B cuctematmyeckom 0b3ope coobLuatoT
06 06Lueii yactoTe Bo3HMKHOBEHMS [0 okono 10%. Mpu 3ToM
B O0NbLUMHCTBE CNy4aeB occuUKaLmMsa npoTeKaeT beccum-
MTOMHO, M 04YeHb HEMHOTMM MauWeHTaM TpebyeTtca xupyp-
rMyeckoe NeyeHue (MpuMepHo 6% ot obuiero uncna BbIsiB-
NeHHBIX CryyaeB, YTo cocTaBnseT okono 0,6% nepBuYHbIX
apTponnactuk). MaumeHTbl XeHcKoro nona coctasuiu 73%,
cpefHWiA Bo3pacT bosbHbIX — 62 roga [76]. Y.M. Baghdadi
et al., u3yyas ucxopbl 723 apTponiacTUK JIOKTEBOrO CycTa-
Ba, 0bHapyxumu, yto 0 vawe pa3BuBaeTCs y NaUMEHTOB
¢ oxupennem (10 npotms 3% fns GonbHbIX Oe3 oxupe-
Hus) [77].

T.J. Graham onucbiBaeT Knaccudmkaumio M0 B obnactn
JIOKTEBOT O CycTaBa: | cTagns — cybkmHuyeckas; lla — orpa-
HuJeHue crubanusa u pasrubauus; llb — orpaHuyeHve npo-
Haumm 1 cynuHaumm; llc — orpaHuyeHne aBuxKeHWN B 0benx
nnockocTsX; W [l — nonHbIM aHKKMN03 NIOKTEBOrO cycTaBa [78].

B KauyecTBe NpodMNaKTMUECKOr0 IEYEHMS 419 CHUKEHUS
pUCKa BO3HWUKHOBeHMS [0 4acTo UCMONb3YKTCH HECTEPOUL-
Hble MPOTUBOBOCNANMTENbHBIE Mpenapatbl U yyeBas Tepa-
nus. OfHaKo 3QdeKTUBHOCTL 3TUX MeTOAOB TpebyeT fanb-
Heuwero usyyexus [76].

Hucgpynryus paszubamensHozo annapama. lpu 3Hpo-
MpoTe3UPOBaHWM JIOKTEBOrO CyCTaBa TPEeXrfiaBas MblliLa
nfeya BbIMOSHAET ABe BaxHble dyHKUMM. Bo-nepBbix, 310
aflekBaTHoe pasrubanue npesnneybs. [py HapyLLeHUn 3Tom
(YHKLUMM NaLMEHTbI C TPYAOM MOFYT NOAHSTb BbINPAMIEHHYH
B JIOKTEBOM CYyCTaBe KOHEYHOCTb, AOTAHYTLCS [0 MOSIKK, OT-
KpbITb ABEpPb, TONKAA ee nepeg cobon, u T. 4. Bo-BTopbIX,
0XBaT TPEXITIaBOW MbILLILbI BOKPYr MMMaHTa obecneumBaet
LO0CTaTO4YHO TOJICTOE MATKOTKAHHOE MOKPBITUE, CHUKalo-
LLiee paHeBble OC/IOXHEHWSA M PUCK TNYBOKON MHDeKuUMM [58,
79, 80]. 06wan yacToTa HeQOCTAaTOMHOCTM TpULEeNca nocine
TOTaNbHOW aApTPOMMACTUKM JIOKTEBOrO CycTaBa Konebnet-
ca ot 2 no 8% [12, 17]. Kak mpaBuno, ato HenosHble pas-
pbiBbl MM (YHKLMOHaNbHAs HedocTaTouHOCTb. MeHee YeM
y 2% naumeHTOB MPOMUCXOAWUT MOMHBIA Pa3pbiB TPEXTaBOM
MbILLLbl nneya [80, 81].

Jpyaue ocnoxcHeHus. Hesponamus nokmego20 Hepaa.
Bce MeTOLMKM MMNNaHTaLmMKM 3HA0NPOTE3a JIOKTEBOrO CycTa-
Ba M0/JPa3yMeBatoT BbIE/NEHNE W TPAHCMO3ULMI JIOKTEBOIO
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HepBa. [lapecTesns B 30He ero MHHepBaLWK B Mocsieonepa-
LMOHHOM Mepuoje BCTpeyaeTcst ¢ yactoton ot 29 po 40%.
Kak npaBuno, cMMNTOMbI UCYe3aloT B TeueHUe 2—6 Hep, nocie
onepaumun. OgHako npumepHo B 11% cnyyaeB HeBpomaTus
MMeeT CTOMKWM xapakTep. [lpsMoe TpaBMaTuueckoe mno-
BpEXAeHWe HepBa MO0 TePMUYECKOE MPU LEMEHTUPOBAHUN
BCTPEYAKTCA PEIKO, TaK KaK HepB 00bIYHO XOpOLLO BU3Ya-
3upyetca [55, 82, 83].

Mpun CTOMKMX ABNEHMAX HeBpOMaTUM Bbiin 0bHapyxe-
Hbl HEBPOMbI JIOKTEBOTO HepBa, pybuoBble AedopMauum
1 nepeTskkn. OfHaKo Tonbko npumepHo B 0,5% cnyyaes
TpeboBancs NoBTOpHbIA HeBponmu3 [84]. B penkux cnyyasx
HeobpaTuMoii noTepu GyHKLMM HepBa Obina HeobxoauMa cy-
XOXMNbHO-MbILLIEYHas TpaHcno3uuma [85].

lNospexcdeHue nyqesozo Hepea. BcTpeuaeTcs eLue pexe,
KaK NpaBwo, 3T0 NPOUCXOAMT Npy NepdopaLn KOpTUKanb-
HOro CNosi NeYeBOW HOXKOW 3HA0NPOTE3a, MPU YAaneHuu
KOMMOHEHTOB BO BPeMS PeBM3uM W BblLaBMBaHUM KOCTHOIO
LileMeHTa B MecTe NepunpoTe3Horo nepenoma [12].

TpomMboambonus nezoqHol apmepuu. Peakoe ocnox-
HeHue. S.F.M. Duncan Ha oCHOBe M3yu4eHWs pe3ynbTaToB
1076 3HponpoTe3npoBaHWA JIOKTEBOrO CycTaBa coobLyaeT
0 pacrnpoCTPaHEeHHOCTU ABHOWM TPOMDO3IMOOSMM NeEro4HoM
aptepum — okono 0,25% nocne nepBUYHbLIX apTPOMIACcTUK
1 0,38% nocne pesusuin [86].

Cmepmuocme. J. Sanchez-Sotelo et al. (2007) B cBoeMm
UCCefoBaHUM onpefennnn ypoBeHb cMepTHocTn B 0,62%
B TeyeHne 90 AHelt nocne TOTaNbHOTO 3HAOMPOTE3UPOBaHME
JIOKTEBOr0 CyCTaBa BHe 3aBUCUMOCTY OT Bo3pacTa v nona [87].

0 MPUYMHAX OCJIOKHEHMIA

3asucumocme ocnoxHeHul om Hosono2uu. B otnnune
0T Ta300eApeHHOr0 WAKM KOJIEHHOTO CYCTaBOB, CYLUECTBYET
KpamHss HEOLHOPOLHOCTb HO30/10TMYeCKUX GOpM, CYKALLMX
MoKa3aHWeM K 3HA0MPOTE3MPOBaHUIO JIOKTEBOTO cycTaBa. Ko-
JINYECTBO TEX UMM UHBIX OCIOMHEHUA 3HAUUTENBHO OT/MYa-
eTca B 3TMx rpynnax (tabn. 5). D.M. Gay et al. ykasbiBator,
YTO YacToTa pPeBM3MiA N1 Tpynn TpaBMaTUYecKoro, Bocna-
NUTENBHOrO apTpuUTa U OCTE0apTPUTa B TeueHue 3 Mec nocne
nepBUYHON apTpoONiacTMku coctaensna 4,8; 8,3 n 14,7% co-
0TBETCTBEHHO [6]. A.l. AnueB u ap. coobLuatoT, 4To cyMMapHas
4acToTa OCMIOXHEHWUN Y NaLMEHTOB, KOTOPbIM BbIMOHEHO 3H-
[0MpOoTe31poBaHKe No NOBOJY NOCNeACTBUIA TPaBM, COCTaBU-
na 23,8%. B rpynne BocnanuTebHbIX apTponaTuii 0bias ya-
cToTa ocnoxHeHuin — 13,6% [31]. Haubonbluee KonmyecTso
THOHO-BOCMANUTENbHBIX OCMOXHEHWUH, KOTOpble MpUBENH
K roTepe 3HA0NpOTE3a, BCTPEYanoch Yy NaLMeHToB, Onepupo-
BaHHbIX N0 MOBOJY TSKENOr0 NOCTTPABMAaTUYECKOr0 apTpo3a
1 nedeKTOB ANUCTabHOMO KOHLA nieyeBoii Koctw [17].

3asucumocmes 4acmomel ocnoxcHeHuld om du3alHa
3Hdonpome3a. B HacTosiee BpeMsi HET eMHOr0 MHEHUs
0 MpeuMyLLecTBax TOM WA WHOW CUCTEMbI 3HAOMpOTeE-
30B (Tabn. 6). TeopeTUYecKM HeCBSI3aHHble MMMAHTATI
LOMXHbI ObITb O0Nee NofiBEPIKEHbI BbIBUXaM, a CBA3aHHbIE
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Tabnuua 5. 3aBUCMMOCTb YacTOTbl OC/IOXKHEHWIA OT HO30/10TMYECKON (HOPMbI

Table 5. Dependence of the frequency of complications on the nosology

Wccneposanme PeBmatouaHbIit Octpas MocnepctBus OcteoapTpur,

apTput, % TpaBMa, % TpaBM, % %

C.P. Little et al., 2005 [35] 10,0 30 10,0 -

I. Voloshin et al., 2011 [9] 24,3+5,8 21,529,2 37,5 49,2 -

D.M. Gay et al., 2012 [6] 8,3 - 4,8 14,7

D. Perretta et al., 2017 [39] 27,0 57,0 - 11,0

AT. Anves u pip., 2019 [31] 13,6 - 23,8 -

P. Parker et al., 2019 [42]* 37,8 32,3 - 131,7*

V. Samdanis et al., 2020 [8] 5,2 50,0 50,0 -

[Mpumeyarue. * ABTOpbI OMpeaeNsioT OCNOXHEHUA KaK /ioboe HexenaTesbHoe sBfieHne. B pesynbrare, y 0fHOTO NaLmeHTa MOXET ObiTb
I1Ba 1 bonee 0CNoXKHeHUs.

Note. * The authors define complications as any undesirable event. As a result, one patient may have two and more complications.

Tabnuua 6. YacToTbl 0CIOMKHEHMI B 3aBUCUMOCTU OT AM3aiiHa 3HA0MNPOTE3a
Table 6. Frequency of complications depending on the design of the endoprosthesis

WUccnepoBanus CBA3aHHbIV AU3aiiH, ocnoxHeHus, % HecBs3aHHbIV AM3aliH, ocnoXHeHus, %
C.P. Littleet al., 2005 [90] 9,1 19,7
|. Voloshin et al., 2011 [5] 25,9+8,4 27,2+6,2
S.E. Park et al., 2013 [38] 30,6 62,9
A. Prkic et al., 2017 [14] 13,8 16,3
Y. Krukhaug et al., 2018 [41] 8,2 25,1
J.M. Kwak et al., 2019 [13] 19,1 26,5
A. Viswanath et al., 2020 [16] 5,0 14,8

MMMNaHTaThl — MMeTb bonee BbICOKME MOKasaTenu acen-
TMYECKOTO pacluaThiBaHUs U3-3a HeafleKBaTHOro NepeHoca
Harpy3oK C JIOKTEBOW KOCTW Ha nneyeByl. Ha npakTtuke
e 0be cUCTEMBI JEMOHCTPUPYIOT CXOXMUE YA0BNETBOPU-
TeNbHbIe KPaTKOCPOYHbIE M CpeLHeCpOUYHble pesysbTaThl,
TeM He MeHee 00beKTMBHbIe 00LUMEe AaHHble OTCYTCTBYIOT.
TaK, nNpu cpegHeM CpoKe HabnAeHus 5 neT BCe UMMIIaH-
TaThl, KaK CBA3aHHbIE, TaK 1 HeCBA3aHHbIe, 0bneryatT 6ob
W YBEIMYMBAKT OMana30H [ABUKEHUS Y BCEX rpynn nauu-
eHToB [10, 15, 28, 88, 89]. I. Voloshin et al. ykasbiBatoT
Ha 00LLUYK YacTOTy OCMOXKHEHUI B CBA3aHHBIX U HECBA3aH-
HbIx rpynnax — 25,9+8,4% n 27,2+6,2% cooTBeTCTBEH-
Ho [5]. A. Prkic et al. npuBoasT cnepywwme faHHble: U3
2211 cBA3aHHbIX apTPONNACTUK 3apernctpupoBaHo 304 pe-
Bu3umn (13,8%), u3 2764 HecBsi3aHHbIX 3HAOMPOTE30B —
451 peusmsa (16,3%) [14].

CratucTuyeckue uccnepoBaHus, npoeefeHHble ¢ 2000
no 2017 rog A.l. Viswanath et al. Ha ocHoBe perucTpa 3H-
AonpoTe3oB HoBoli 3enaHamu, NoKasanw, YTo YacToTa peBu-
3uin 3Hponpote3a Coonrad-Morrey (CBSi3aHHbIA 3HA0NPOTES)
Bbina Ha 65% Huxe no cpaBHeHUto ¢ npote3oM Latitude (He-
CBA3aHHbINA TpaHCHOPMUPYEMBIA 3HLONPOTES), MPUYEM He3a-
BMCMMO 0T crocoba Kpennenus npote3sa Latitude (cBsi3aHHbI
WM HECBA3aHHbIN) M 3aMeHbl TOSIOBKM Jly4eBOW KoCTh [16].
HekoTopble uccneoBarteny 06bACHAIOT 3T0 TeM, YTO NpU UC-
Mosb30BaHUM HECBA3aHHbIX UMMAHTOB MoJpa3yMeBaeTcs
COXpaHHOCTb MSAMKMX TKaHel, 0co0beHHO BOKOBBIX CBA3OK,
W CKpynynesHas TOYHOCTb XMPYPru4eckon TexXHWKU. [1noxo
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cbanaHcupoBaHHble KonnatepanbHble CBA3KW MOryT npuBse-
CTW K Ype3MepHOMY W3HOCY MOSM3TUEHA, OCTEONU3Y U He-
cTabunbHocTy [16, 23].

Cxoxue [aHHble NpUCYTCTBYIT U B APYruX McCnefoBa-
Husx. P. Parker et al. nuwyT o ToM, 4To 3HgonpoTes Latitude
noKasan HaubonbLumii nokasatenb (%) acenTuyeckoro pac-
LUaTbIBaHWA 1 rNYHOKOro HarHOeHMS, M YKa3blBakoT, uTo bosb-
LIOe KOMMYECTBO pacluaTbliBaHMin BO BCEW rpynne 3HA0Mpo-
TE30B 3TOr0 TUMa CBA3AHO C PafvaibHbIM KOMMOHEHTOM,
Hanbonee 4acTo MOLBEPKEHHBIM [JAHHOMY OC/OKHEHMIO,
a He C NneYeBON UK NIOKTEBOW HOXKamu [42].

B HacTosLLee BpeMs CKNaAbIBAETCA NapajoKcabHas cu-
Tyauus: B 00LLEM CBA3aHHbIE CUCTEMBI MOKA3bIBAKT JyuLLYI0
BbIXXMBAEMOCTb B CPeAHECPOYHOI NepCreKTMBE, YEM HECBS-
3aHHble, HO pe3yNbTaTbl PEBU3VOHHOW XUPYPrM BO BTOPOVA
rpynne 3amMeTHO NPeBOCX0AAT nepayto [89].

BnusiHue oneima xupypea Ha pe3yabmamel apmponsia-
cmuku niokmeso2o cycmasa. CywiecTByeT obpaTHas 3aBucu-
MOCTb MEX[Ly YacTOTO PEBU3UOHHBIX ONepaLuii U OMbITOM XU-
pypra, Ha YTo yKasbIBaloT MHorue aBtopbl [6, 31]. P.J. Jenkins
et al. roBopsAT 0 TOM, YTO YacToTa MOBTOPHbLIX ONepaLuii nocse
NepBMYHOM apTPONACTUKYM Bbina Beicokom (ao 15% 3a 18 net
HabmopeHus). AeTopbl Ha ocHoBaHumM LLloTnanpckoro 06b-
eIMHEHHOT0 perucTpa 3HAonpoTe3oB (1146 apTponnacTuk
JIOKTEBOrO CyCTaBa), NOKa3a/u, YTO JlyyLlas BbIXKMBAEMOCTb
MMMNNaHTaTa OTMEYeHa y XWPYProB, KOTOpbIE BbIMOIHWIN
bonee 10 onepaumii 3a rog [11]. A. Abdelmalek n 0. Don-
aldson, npoBoas onpoc cpeay XUPYproB, 3aHUMAIOLLMXCS
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3H[,0MPOTE31POBAHNEM JIOKTEBOIO CyCTaBa, 0TMETUITH, YTO 52%
PECMOHAEHTOB COrNacHbl C TEM, YTO ANS BNafieH!s TEXHUKO
apTponnacTuku TpebyeTcs onpefeneHHoe KONMYecTBO Bbl-
MOJTHEHHBIX onepaumi, 62% 3asBuiM, YTo 5 Npoueayp B rof
C/lielyeT paccMaTpuBaThb Kak MUHUMYM [91].

Ewe B onHOM uccnepfoBaHum U3 OUHASHAMM HA OCHO-
Be (DMHCKOro peructpa apTpoOMNacTMK JOKTEBOr0 CycTa-
Ba (1457 onepauuii), 0TMeYEHO, YTO PUCK PeBU3NM ObiN
B 1,5 pa3a Bbille B HecneuuanuanpoBaHHbIX bosbHULAX
M0 CPaBHEHUIO CO CreLManu3npoBaHHbiMu [92].

PEBU3VNOHHAA APTPOIJIACTUKA

Ha ocHoBaHMM MMeKLLMXCA Ha CErofHALWHUA LeHb
LaHHbIX MOXHO CAenaTh BblBOJ, YTO PEBU3MOHHOE 3H[0-
MpoTe3UPOBaHWE JIOKTEBOr0 CyCTaBa CBA3aHO C BbICOKUM
YPOBHEM OC/NOXHEHWIA M MOBTOPHbIX onepauuid. latunet-
HAA BbIXKMBAEMOCTb PEBU3MOHHOIO 3HAONPOTE3A NPU 3TOM
coctaenset o7 64 po 83% [9]. XoTa obwwme nokasaHus
K BbIMOJIHEHWI0O MEPBUYHOM apTPONACTUKM [LOCTaTOYHO
nofpobHO onucaHbl B IUTepaType, ULLb HEMHOTME uccre-
L0BaHWSA NOCBSALLEHbI NMOKAa3aHUAM K PEBU3UOHHOMY 3H[0-
npoTe3upoBanuio [93].

OcHOBHBIM MOKa3aHWeM K MOBTOPHOW OMepaLun ClyXuT
MPOLLECC MOCTEMEHHOTO PacLUaTbIBAHWUS KOMMOHEHTOB 3H-
AO0MpoTe3a JIOKTEBOr0 CycTaBa. [Ipy 3TOM 04YeHb BaKHbIM
06CcTOATENbCTBOM ANS ONpefeneHns AanbHEeMLLed TaKTUKN
XMPYPruyeckoro NleueHus ABRSeTcA (GaKT NpuUcoefnHeHus
MHbEKLMM BHe 3aBMCMMOCTW OT TOr0, Ha KaKOM 3Tane 370
npousowno. J.M. Kwak et al. pasmensiot Bce 0CNoOXKHEHMs,
NPUBEALLME K PEBU3MOHHOM apTPONNacTuKe, Ha MHGUUMpO-
BaHHble W HenHGUUMpoBaHHbIe [13]. Ecnu roBoputh 06 06LLMxX
MPUHLMMAX, 04ar MHBEKLMM LOMKEH ObITb IMKBUAWPOBaH My-
TEM M3BIeYEHUs UMMIaHTaTa, YT JO/IKHO COMPOBOXKAATLCA
peuMniaHTaumen B codeTaHumn ¢ aHTubrotukoTepanuen. Ha-
MpOTUB, HEMHPULMPOBAHHBIE OCNOXHEHWUS CiedyeT NeYuTb,
YCTPaHAs MexaHU4YecKue Npobnembl B MHTepdeNice «MMMaHT-
KOCTb» UMW «MMNNAHT-UMNAAHT» [44, 51, 57, 94, 95].

Mo AaHHBIM NUTepaTypbl, OTCYTCTBYET €AMHOE MHe-
HWe 0 MepCreKTUBHOCTU PEKOHCTPYKTMBHBLIX BMELLATENbCTB
Ha MHOUUMPOBAHHOM JIOKTEBOM 3HAonpoTe3e. XoTa 6onb-
LUMHCTBO aBTOPOB CXOASATCS BO MHEHWUW, YTO XMpPYpruyecKoe
fleYeHmre JOKHO BbITb B HONBLUMHCTBE CllyYaeB MHOM03Tan-
HbiM. 06061128 AaHHbIe UTepaTypbl, NPeACTaBUM HECKOMBKO
BapWaHTOB TaKTWUKU NeYeHUs: MHULIMPOBAHHOIO 3HA0MpOTe-
3a[13, 51, 58-60, 93-95]:

1) caHaums ouara, AebpULMEHT C COXpaHEHUEM UMMNaHTa
npw ero cTabunbHoi GUKcaLmy;

2) caHaums ovara, LebpuaMEHT C 3aMEHOM WMMJaHTa
Mpu ero pacuaTbiBaHU;

3) caHaums oyara, AebpUOMEHT C UMMNaHTaumMel Bpe-
MEHHOr0 LieMEHTHOr0 crnencepa ¢ aHTMBMOTMKaMK € oTcpo-
UEHHbIM PEBU3MOHHBIM 3HLOMPOTE3UPOBAHUEM NpU OTCYT-
CTBMM peLnamBa;

4) pe3eKUMOHHas apTpoONiacTUKa U apTPOLE3UpOBaHHE.
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K. Yamaguchi et al. ewe B 1998 rogy ykasbiBanu
Ha TO, YTO pesynbTaTbl peBU3NUM MHOMLIMPOBAHHOO 3HAOMPO-
Te3a CuibHO 3aBucenv oT Bo3byautens. OBbwwmpHoe opolue-
Hue 1 00paboTKa paHbl NpU HAIMUYMM MHBEKLMM MOXKET ObITb
[0CTaTOYHO YCMELUHbIM, eClIM MUKPOOPraHU3MOM SBNSETCS
He Staphylococcus epidermidis W ecnn KOMMOHEHTbI CTa-
ounbHbl. Korpa TpebyeTcs ynaneHne KOMNOHEHTOB, Mo3Tarn-
Has peuMIIaHTaLmMs TaKKe MOXKET ObiTb BECbMa YCMELLHON,
€CNM MHPEKLMOHHBIM areHToM siBnisietcsl He Staphylococcus
epidermidis [60].

D.A. DeBernardis et al. yKa3blBaloT Ha To, 4TO Cpeau na-
LIMEHTOB, KOTOpbIE MPOLLVY PEBU3UI0 Ha MPEAMET UHDEKLMM,
Hey[0BNeTBOPUTENbHBIN pe3ynbTat nonyyeH y 100% Tex, KTo
MPOXOLMN 0JHOCTaAMIHYI0 PEBU3NIO, U Y 64,3% TeX, KTo npo-
XOAWN [ABYX3TarnHyl peBu3uio. PeunanB Takxe oTMevancs
y 50% naumeHTOB, KOTOpbLIE MPOLLM OJHO- UIK LBYX3TaNHY0
PeBU3NI0 Ha NpeLMET MHGDEKLMN C UCMONb30BaHWEM anfo-
TpaHcnnaHTata, u'y 58,3% nauueHToB, KOTOpble NPOLLAMX pe-
BM3MI0 Be3 ero Ucnonb3oBaHus [45].

Ha ocHoBe aHanu3a AaHHbIX NUTepaTypbl MO BOMpOCY
acenTUYeCKOro pacluaTbiBaHUA W NepuUnpoTesHbIX Nepe-
JIOMOB MOXHO CAenaTb BblBOJ, YTO 3TO 3BeHbS OJHOM0
npoecca, B NepByl0 04epefb CBA3aHHOIO C Nporpeccupy-
loLLLel NOTepel KOCTHOW Macchl. Y10 npon3oLuo nepeuyHo
(nepenoM unu pacliatbiBaHue), B BONbLUMHCTBE CNy4aes
onpeaenutb He ypaetcs [12, 51, 69]. OcHoBHas 3agaya
XMPYPru4ecKoro JleYeHuss B JAHHOW CUTyauuu — ycTpa-
HUTb MexaHuyeckue npobnembl B MHTepdelice «MMMaHT-
KOCTb» 1 BOCCTaHOBUTb KOCTHBIA MAacCMB BOKPYT UMMaHTa.
MpeLnoxeHbl pasnnyHbIe BULbI ayTO- U anaonaacTUKK, Tak
KaK BOCCTaHOBJIEHWE CTAbWUNBHOCTU KOMMOHEHTOB 3HA0-
npoTe3a TONIbKO 3a CHET UCMOMb30BaHUA YAJIMHEHHBIX KOH-
CTPYKLMI He Bceraa onpasaaHo [13, 49, 69, 96]. J.M. Kim
et al. yKasbIBaloOT Ha To, YTO UcnoNb3oBaHue bonee AAMH-
HOT0 KOMMOHEHTA C pacLUMpeHHbIM NepesHUM draHLeM
LO0MYCKaeTcs NMpW MoTepe KOCTW Ha AMCTanbHOM OTAene
nneya ao 8 cM. Ytobbl M3bexaTb AUCHYHKUMM pa3rnba-
TeNbHOro annapata, obllee YKOPOUeHWe MieYeBoi KOCTHU
MPOKCMMaribHee NIOKTEBOM SMKM HE [LOMKHO NMpeBbILaTh
2 cM [12].

Pesusus pesu3uoHHo20 3HAonpome3a. Hu ofMH 3H-
A0MpOTe3 KPYNHOro cycTaBa (Ta3o6edpeHHbIN, KONEHHBbIN
WNW MNeYeBOn) He MOABEPraeTcsl TaKOMY KOJMYecTBy Mo-
BTOPHbIX BMELLATENbCTB, KaK JIOKTeBOW. OfiHaKO B COBpEMEH-
HOM NUTepaType Mano MHGopMaLmmK 0 pesynbTatax peBu3un
PEBU3WOHHOIO TOTAJILHOrO SHA0MPOTE3a JIOKTEBOTO CyCTaBa.
Mo paHHbIM mocnepHux uccnepgosaHui (2019-2021 ropos),
U3 NaLMeHTOB, NOABEPrLUMXCA PEBM3VNOHHOW apTponnacTu-
Ke, 54-56% HyX[aloTCcA B JONONHUTENBHOM XMPYPruyecKoM
neyenum [93, 97].

OueHnBas pesynbTaThl MOBTOPHbIX peBu3nid, P. Domos
et al. ykasbiBatloT Ha To, yto B 30% noTpeboBanuch yaam-
HEHHble MMMIAHTaTbl UM WMMAHTaThl, M3rOTOB/EHHbIE
Mo MHAMBKAYanbHOMY 3aKa3sy, a B 50% — yBenuyeHue an-
notpaHcnnanTarta. MNpy oKoHYaTeNIbHOM KIMHUYECKOI OLEHKE
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56% 60MbHbIX UMENU He,0CTaTOYHOCTb TPEXIIABON MbILLILIbI.
Cpefm 0CNOXKHEHUIT — WHULMPOBaHUE, CUMMTOMATUYECKOE
acenTUYecKoe pacluaTbiBaHWe NeYEBOr0 KOMMOHEHTA, CeH-
COpHas HeBpOMaTWUA JIOKTEBOr0 HepBa, NOBPEXeHUe Nyye-
BOro Hepea. 0fiHaKo [OCTOBEpHbIE CTAaTUCTUYECKME [aHHbIE
OTCYTCTBYHOT [65].

MaumneHTbl, y KOTOPbIX NePBUYHbIN IHAOMPOTES BBIXOAUN
W3 CTPOSA MU3-3a MHDEKLMM, C DoMbLLEN BEPOATHOCTBIO MOAY-
YaKoT OCMIOXHEHMUS Nofe peBu3nuK 1 TpebytoT bobLUero Ko-
JIMYecTBa MOCefyoWMX OnepaLyi, YeM NauMeHTbl C Apy-
oM 3TMOA0rMeN NepBUYHOro 0TKa3a aHaonpotesa. A.T. Wee
et al. Ha ocHoBe n3yyeHus pesynbTatoB 213 nocneno.a-
TeNbHbIX PEBU3MOHHBIX ApPTPON/IACTUK NOKTEBOro CycTaBa
YKa3bIBaKT Ha T, YT0 Y 16 NALMEHTOB BOMPEKM OXKULAHUAM
3aMKCMpOBaHbl MONOXKUTENbHbIE Pe3ynbTaThl MHTpaone-
PaLMOHHBIX MoceBoB MUKpoduiopbl. B BonblumHcTBE cny-
yaeB uaeHTMduumMpoBaH Staphylococcus epidermidis nnbo
Propionibacterium acnes. BeposiTHOCTb NONYYeHUS HEOXM-
AaHHOT0 MONOXUTENIBHOTO pe3ynbTaTa BO BPeMs onepaLum
coctasuna 7,5% [63].

3AKJTIOYEHUE

CnoKHoCTb CTPOEHMs U BOMEXaHWKU IOKTEBOTO CYCTaBa,
BbICOKME Tpeb0BaHUs K GYHKLMOHANbHLIM pe3ynbTaTaM Tpe-
bytoT auddepeHUMpOBaHHOrO, 3a4acTy WHAUBMAYANBHOMO
MOAX0Aa K JIeYeHuIo 11000l ero naTonorum.

JHO0NpoTE3MPOBaHNe JIOKTEBOr0 CycTaBa — 3TO0 [MHa-
MWYHO Pa3BMBAKOLLAACA OTPacib MeauuMHbI. HeyKnoHHbIA
POCT YuCNia MEepPBMYHBLIX apTPOMIACTUK JIOKTEBOro CycTaBa
CBSI3aH He TOJIbKO C pacLUMpeHneM MOKa3aHui K 3HA0MO-
TE3MPOBAHUIO, HO U C COBEPLUEHCTBOBAHMEM AM3aliHA UM-
M1aHTOB, MOBbILLEHUEM UX CTAOUIBHOCTU U BbIXXMBaEMOCTMW.
[lanbHeiLne AOCTUMEHWA B 3TO 0011aCTU ABNAIOTCA KIOYOM
K TOMy, 4T0Obl cienaTb 3Ty OnepaLyio TaKoM XKe HaLeXHoM
1 [ONroBeYHOW, KaK 3HAOMPOTe3MpoBaHWe Ta300eapeHHoro
UMW KOJIEHHOTO CyCTaBa.
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BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

OcHoBbIBasACh Ha aHann3e 0TEYECTBEHHOM U 3apybeKHOM
Hay4HOW NUTEpaTypbl, MOXHO CAeNaTh CrefytoLine BbIBOAbI.
HeobxoauMmbl:

1) 0TKa3 OT MOJHOCTBIO CBA3AHHBIX, XKECTKUX CUCTEM
U3-3a UX HECOOTBETCTBMS BUOMEXaHMKe NOKTEBOro CycTaBa
1 BbICOKOM YaCTOTbl aCENTUYECKOr0 PacLuaTbiBaHus;

2) panbHeilUMe UCCNe0BaHNS B HanpaBieHUM Au3aiHa
MMMNNaHTa, 0C0OEHHO KOHBEPTUPYEMBIX M MOLYJIbHBIX CUCTEM
W COBEPLUEHCTBOBAHME TEXHWUKM OMepaLym;

3) onpepeneHne CTPOrMX MOKa3aHUA K 3HAONPOTE3U-
POBaHMIO JIOKTEBOrO CyCTaBa B 3aBUCUMOCTM OT NaToNOTUM,
BO3pacTa MauMeHTa 1, YTO HEMaNOBAXHO, ero GuUan4eckom
aKTUBHOCTY;

4) onpeneneHve NoKasaHWi K UCMONb30BaHMIO Pasfiny-
HbIX TMMOB 3HAONPOTE30B B 3aBUCUMOCTY OT HO30J10MUM;

5) coBepLUEHCTBOBaHWE TEXHUKW M pa3paboTka HOBbIX
cnocoboB peBU3NOHHON apTPOMNIACTMKM JIOKTEBOIO CyCTaBa.
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AHHOTALMA

HecMoTps Ha 6bICTpbIN Nporpecc B MeAMUMHE, HA CETOAHSALIHUIA AeHb OTCYTCTBYET YETKWUIA MPOTOKO/ BELEHWS NaLMeH-
TOB C TaKuM pefkuM 3abonieBaHneM, Kak BPOXAEHHbIA nepeaHuii BbiBux ronenu (BIBI). AHanus nutepaTypbl NOKa3bIBaeT,
YTO B OCHOBHOM Jofe cyyaeB, nocne HeaQPEeKTUBHOrO KOHCEPBATUBHOIO IeYeHMs, MaLMEHTbI NOABEPralTCs No3aHEMY XU-
PYpPruyecKoMy BMeLLIaTeNbCTBY, KOTOPOE BIeYeT 3a COBOM LieNblid PSS OCNIOXHEHWUA W He YNy4JLIaeT UCXOAbI. Takas TeHLeHLMS
CBSI3aHa C OTCYTCTBUEM CTPOrOro JIMMUTMPOBaHUS BPEMEHU Hauana OKa3aHUs MeAMLMHCKON NOMOLLY BBUAY HEXBATKM perna-
MEHTUpYIOLLMX paboTy peKoMeH[aLuN.

Uenb nccnepoBaHms — u3yyeHWe COBPEMEHHBIX MOAXOMLO0B K KOHCEPBATMBHOMY M XMPYPrUYECKOMY JIEYEHMIO MaLMEH-
T0B ¢ BIBI' Ha 0CHOBaHWM CUCTEMHOrO aHanM3a NiuTepaTypbl No 6asam AaHHbIX PubMed, Scopus, elibrary, CyberLeninka,
Bubnmrorpadum KioyeBbIX CTaTel.

CocTaBneHve npeBapuUTENIbHOMO MaHa KOPPEKUMM U paHHee Hauano nedenus BBl 3HauuTenbHo moBbilwaeT yacTo-
Ty MONOMUTENBHBIX UCXOL0B AaHHOro 3aboneBaHusi. CTOMT OTMETUTb, YTO WUCMOJb30BaHWE MEHEe MHBA3MBHOTO MOAXOAA
Ans Havana nevenus BBl no3sonset usbexartb psaa 0CnoxHeHWN. basupysack He TOMbKO Ha KnaccuduKaLmum, 0CHOBaHHOM
Ha CTaJum TAXKeCTV 3aboNeBaHms, HO U Ha CTENEHW KOHTPAKTYPbl YETLIPEXIIABOIA MBILLILbI, MOXHO ONpeLeuTb BO3MOXHOCTH
BOCCTaHOBNEHWs paboThl cycTaBa, YT A0Ka3blBaeT He0bX0AMMOCTb YCOBEPLUEHCTBOBAHMS MOJTy4eHHbIX 3HAHUN.
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Current views on the management of congenital
dislocation of the knee based on current data
on the outcomes of orthopedic treatment

in these patients
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llya M. Kagantsov', Natalia N. Rumiantceva'

! Almazov National Medical Research Centre, Saint Petershurg, Russia;
2 Turner National Medical Research Centre for Children’s Orthopedics and Trauma Surgery, Saint Petersburg, Russia

ABSTRACT

Despite the rapid progress in medicine, today there is no clear protocol for the management of patients with such a rare
disease as congenital dislocation of the knee (CDK). Analysis of the data shows that in the main percentage of cases, after inef-
fective conservative treatment, patients undergo late surgical intervention, which entails great number of complications and
does not improve outcomes. This trend is associated with the lack of strict time limits for the start of medical care due to the
lack of guidelines regulating the work.

Aim of the study was study modern approaches to conservative and surgical treatment of patients with congenital disloca-
tion of the knee based on a systematic analysis of the literature.

Systematic analysis of literature sources on databases PubMed, Scopus, eLibrary, CyberLeninka, bibliography of key ar-
ticles.

Preparing the preliminary plan of correction and early initiation of treatment of congenital dislocation of the knee signifi-
cantly increases the rate of positive outcomes of this disease. It is worth noting that using a less invasive approach to initiating
treatment of congenital dislocation of the knee avoids a number of complications. Based not only on the classification of the
stage of the severity, but also on the degree of contracture of the quadriceps muscle, it is possible to determine the possibilities
of restoring the work of the joint, which proves the need to improve the knowledge gained.

There is a need to organize the provision of medical care to patients with congenital dislocation of the knee on the basis of
improved classifications that correspond to modern ideas about the outcomes of orthopedic treatment in patients with CDK.

Keywords: congenital dislocation of the knee; early treatment; management of patients with CDK; modern methods of CDK
treatment; newborns.
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BBEJEHUE

B HacTosLLee BpemMs Ang ynyuylleHus pesynbTaToB Jiede-
HWSA MALMEHTOB C BPOXAEHHBIM NepeAHUM BbIBUXOM FOSIEHN
aKTyanbHbIM SIBNISETCA MOWCK OMTUMAanbHbIX METOA0B Befie-
HWS U CPOKOB Hayana neyeHms.

BpoxaeHHbIli nepeaHnit BuiBux ronexun (BINBI) xapak-
TepuU3yeTca NepefHUMM CMeLLEeHUEM MbILLENKoB 6onbLue-
bepLoBOi KOCTM OTHOCUTENBHO MbllLenikoB befpa. [laHHas
AedopMaums NposBASETCA Kak U30/MpoBaHHOE MAMONATH-
yecKkoe 3abosieBaHMe WM MOXKET BCTPEYaTbCA MpU pasnmy-
HbIX NATONIOMUAX, TAKUX KaK CUHAPOM JlapceHa, BpOXKAEHHBIN
MHOECTBEHHbIWA apTPorpuno3 u muenoaucnnasms [1-8].

OTMETUM MCKIOUMTENBHYK pefKocTb 3aboneBaHus, Ya-
CTOTa KoToporo oueHusaetca B 1 cnyyait Ha 100 Tbic. Xu-
BbIX HOBOPOXAEHHbIX. IMEHHO 3TOT aKT NeXuT B OCHOBE
CYLLECTBYHOLLMX pa3HOriacuii Bpaden 0THOCUTENBHO TaKTUKM
BeAeHus nauueHTos ¢ BMBI u ux neyenms [9].

Ha cerofHALWHWIA AeHb, HECMOTPSA Ha Mporpecc B Meau-
LiMHe, NpUYMHa pa3BUTUS AaHHOTO 3ab0N1eBaHNA He YCTaHOB-
NeHa, a NpeHaTanbHbIi CKPUHUHT He peLuaeT BOMpoC CBOe-
BPEMeHHOI AnarHoctukm [10-12].

Hanbonee akTyanbHbIM BONPOCOM OCTaeTCs OnpeaeneHue
CPOKOB Hayana v Bbibopa MeToAa neyeHms. [pUHATO cumTath,
4TO paHHAA opToneanyeckasn koppekuus BBl sensetca «30-
7I0TbIM CTaHLAPTOM» BEAEHWUS! MALMEHTOB C BPOXAEHHBIM
nepeaHuM BbIBUXOM ronenu [13]. B nutepatype onucaHo
HECKONIbKO BAapMaHTOB JIeYeHWs, OT MaHyaslbHOM KOppeK-
LMW [0 OTKPLITOW Penosvumuu, B 3aBUCUMOCTM OT 3TMOJIOMH
u TsakecTu BIBI, npu aToM aBTOpbI He BbILENAIOT NOKa3aHMs
K TOMY UM MHOMY MeToay neyenus [14, 15].

YuuTblBas, 4TO BO BpeMS CTaHLAPTHOrO Y/bTPa3ByKo-
BOro uccnegosaHus bepemenHbix BBl vawe crtaHoBuTCS
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CNy4aiiHOM HaXOLKOMW, YeM PesyNbTaToM OpPTONeAMHECKOMN Ha-
CTOPOEHHOCTU CreLmanmcTa yibTPasBYKOBOM [UArHOCTUKY,
COCTaB/iEHWe MPefBapUTENBHONO MyiaHa KOPPEKLMM [aHHOro
3aboneBaHus NpeaCTaBNAeTCs 3aTpyAHUTENbHBIM [16—19].

B HacTosLlee BpeMsl HET YETKOro KOHCEHCYca OTHOCH-
TeNbHO onTuManbHoro niedeHus BIIBI. PasnuuHble uccne-
[0BaHUA NOKa3blBaKOT, YTO B DOMBLUMHCTBE CNly4aeB nocne
HeabdeKTUBHOrO KOHCEpPBATMBHOrO fNeyeHuss Tpebyetcs
XMPYPruyecKoe BMELLATENIbCTBO, TAKOE KaK KamncynoToMus,
YOJIMHEHWe YeTbIPEeXr/iaBoi Mblllbl UM yKOpoYeHue be-
ApeHHoM Koctu [20-22].

CumTaetcs, 4To HMU3Kas aIQPEKTUBHOCTb JieUeHUs CBSA3aHa
C €ro Mo3JHWUM HayanoM WK HenpaBUIbHON AMArHOCTUKON
CTafun naTtosioruyeckoro npouecca [5]. AHanmanpys Bbiwe-
CKa3aHHOE, CTOMT OTMETUTb Ba)KHOCTb YETKOr0 MOHUMaHUS
3TanoB O0Ka3aHWs NOMOLLM HOBOPOXK/EHHbIM [IETAM B MepBble
4achl X KU3HMW.

COBPEMEHHbIE B3rNAbl
HA JIEYEHUE BPOXXJEHHOIO
MEPEAHEIO BbIBUXA IOJIEHU

B nuTepatype onucbIBaKOTCA PasiMyHbIe KOHCEPBATUBHbIE
U XMPYpruyeckue MeTOAMKU fneyeHus naumentoB ¢ BIBI.
BOoNbLUMHCTBO aBTOPOB CUMTAKOT, YTO JIEYEHUE, OKa3aHHOe
B MepBble CYTKM, NOKAa3bIBAET JlyyluMe pe3ysbTathl MO cpaB-
HEHWIO C OTaNeHHbIM Ha4anoM oKasaHua noMoLum (23, 24].

[laHHble nuTepaTypbl CBULETENbCTBYIOT, YTO YCreX Jieve-
HWS| HANPAMYIO 3aBUCUT OT KOPPEKTHO NOA0BpaHHOM Tepanuu
B COOTBETCTBUM CO CTaamei Bo3HMKHoBeHus BIBI [25]. Han-
Donee pacnpocTpaHeHa Knaccudukaums J. Leveuf (1946) [26],
BbIAENALLas cnefytolwme ctaguv: | ctagua — pekypsaumu,
Il crapms — nopgbiBuxa u Il cTagns — BblBKXa (PUCYHOK).

PucyHok. CTaamm BO3HUKHOBEHMA BPOXIEHHOrO NepefiHero BbiBUXa rofieHu no Knaccudukaumm J. Leveuf: a — | ctagma (pekypsauius);

b — Il ctapgmsa (nopsbiBux); ¢ —III ctagusa (BbIBUX)

Figure. Stages of the lower leg congenital anterior dislocation according to the classification of J. Leveuf: @ — stage | (recurvation);

b — stage Il (subluxation); ¢ — Il stage (dislocation)

DAl https://doiorg/1017816/VT071231
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3aKpbiTas peno3unumns ¢ NoMoLLbio husmoTepanum n uM-
MODMAM3ALMN LIMHOW MAM TUMCOBOW MOBSI3KOW Haubonee
4acTo YNOMWHAETCS B UTepaType. YCreLwHoCTb JaHHOro fe-
YeHust AMCKYCCUOHHA M cocTaBnseT 18—-85% B 3aBMCKUMOCTM
oT uccnefoBanua [27, 28].

OnucaHbl MHOTOUMCNIEHHBIE BapUaHTbl XMPYPruyecKo-
ro BMeLLaTesbCTBa, Yalle BCEro NpuUMeHseTcs 06LuMpHas
MOBUM3aLMs YeTblpexrnaBoil MbilwLbl No MeToauke Kyp-
Tuca—Ouwepa. CyTb METOLMKM 3aKIOYaETCA B Hafpese
LeHTPanbHOW YacTK CYXOXWUIUS YeTbIpexriaBoi MblLLbl
benpa TakuM 06pa3oM, 4Tobbl 06ecneynTb NPOLBUMKEHME
no ocu V-Y. [lanee nepefHil0 4acTb Kancysbl KOMeH-
HOro cycTaBa pa3feNisioT B MOMEpeyHoOM HanpaBlieHUH
L0 KONnaTtepasbHbIX CBA3OK U MODOWAM3YIOT YeTbipexria-
BYH MbllLy. 3aTeM rofieHb onyckatwT u crubatt go 90°.
YANMHEHHYH YEeTbIPexXriaBylo MbILLLY MOBTOPHO YLIMBAKOT
C YLepxaHueM KosieHHoro cycrasa nog yrinom 30°. OnHa-
KO XMpypruyeckme MeToAbl BAeKyT 3a coboii pag ocnox-
HEHWW, 4TO He MOXEeT [eNlaTb UX eJMHCTBEHHbIM BapuaH-
TOM neyenus [29].

B GonblioM peTpocneKTUBHOM uccieaoBaHum, J. Sal-
vador Marin u coaert. (2021) noka3sblBaloT, YTO CTeneHb
KOHTPaKTYpbl YeTbIpEXrNaBoi MbllLbl Oefpa MoxeT
OnpeAenaTb BO3MOXHOCTW BOCCTAaHOBAEHUA W [OJIKHA
OCHOBbIBATbCA Ha CTEMEHM NMACCMBHOrO CrubaHma cycta-
Ba [30]. Mo ux MHeHuto, ecniu naccuBHoe crubanue 6onbLue
90°, neyeHue cnepyeTt NpOBOAUTH C MOMOLLbBIO CEPUIHBIX
TMNCOBBIX MOBA30K B TeYeHUe 2—4 Hep., NpyU 3TOM UMMo-
bunusauma ocywecrensetca 6e3 noctosHHoW Tarn. Eciu
e crubanue coctasnset ot 30° go 90°, cHayana Heob-
X0AMMO UCMOJb30BaTh EXEHenesbHble TUMCOBbLIE MOBA3-
KW ¥ NOBTOPHO OLLEHUTb NMOABUKHOCTbL Yepe3 4 Hep. Eciu
pocturaetca crubavue 6onbwe 90°, CTOMT MPOAOMKUTL
KOHCepBaTUBHOE JIeYeHWe TUMCOBOW MOBA3KOW. TeHoTo-
MU YeTbIPEXTNIaBO MbILLLbI Befpa peKkoMeHayeTcs, ecnu
Mo MCTeYeHWW 4 Hepd. crubaHue no-npexKHeMy ocTaeTcs
meHbLe 90°. Mpn coxpaHeHum yrna NaccMBHOro crbanus
meHee 90° nocne TeHoToMUK pekoMeHayeTtca V-Y nnactu-
Ka, C BO3MOXHOM NocneayloLLei apTpoTOMUEN, N0 MHEHUID
A. Sud v coasr. [31].

BbleynomsaHyTble aBTOPbI CHMTAIOT, YTO TOSIBKO MO-
C/e BbIMOHEHUS MePeYNCTIEHHbIX METOAMK CTOMT Mepexo-
AVTb K YKopoyeHuto benpa, utobbl u3bexarb 0CNOKHEHWH,
CBA3aHHbIX C pybLeBaHWeM YeTbIpexrnaBoi Mbillbl beapa
[30, 31]. CornacHo ux peKOMeHAALMsAM, XvpYpruyecKoe Jie-
YeHue crefyeT NpoBOAMTL AeTAM B Bo3spacTe 8-16 Mec,
OCHOBbLIBasCb Ha pe3yNbTaTax KOHCEPBATMBHOIO JIEYEHMS,
a TaKKe CBA3aHHbIX C HUM AedopMauuin n oxuaanuin. Oc-
HOBHbIM OrpaHW4YeHUEM 3TWUX UCCNEeL0BaHWUNA ABNSETCA He-
bonbLuoii pa3Mep BbIOOPKY, BCEACTBME Yero Heobxoammo
MPOAOCITKMTbL U3y4eHue Bompoca.

V. Rampal u coasr. (2016) [24] noka3anu, uto 6esonepa-
UMOHHOe NeyeHve BBl ¢ noMoLLblo MaHUNYNALMA U Hano-
JKEHUS LUMH NPUBOAMT K 3HAUUTENIbHOMY YTYULLEHUIO COCTOSA-
HUWs MALMEHTOB BO BCEX UCCNELOBAHHbIX Cy4asx peKypBaLmu
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u noaBbiBuxa, T. €. | u Il ctagum pa3sutus 3abonesaHus.
YyeHble mpeAnaratoT KOMMEKCHoe pelleHne npobneMbl —
MPOrpeccUBHY0 PEMo3vLMI0 TPaKUMeNW C MOCNeayioLen
MMMOoBUNM3aLMen rMNCoBOM NOBSA3KON, YTO, MO AaHHBIM UC-
Cie0BaHWiA, COKpaLLaeT NOKa3aHUs K XUPYpruyeckoMy BMe-
LUaTEeNbCTBY.

V. Rampal u coasrt. (2016) [24] pekoMeHAYOT HauMHaTb
neuenue BIBI Ha cTaguu pekypBauun 1 noaBbiBuXa Oes-
OMepaLMoHHbIM CNocoboM, 0HAKO Ha CTagumM BbIBUXa XU-
Pypryeckoe neyeHne CTaHOBUTCS OCHOBHBIM.

T.H. Abdelaziz v coasr. (2011) [32] BoinonHsnm V-Y nna-
CTWKY YeTbIPeXrfiaBoi MbilLbl befipa unm TEHOTOMUIO YeTbl-
pexrnaBoi MbilLbl besipa ¢ apTponm3oM unu bes, Gukcupys
BbIBMX Cnuamu KupluHepa. bbino focturiyto nonHoe cru-
6aHve B 57% cny4aeB, 0AHAKO NALMEHTbI JKanoBanmMch Ha no-
CTOSHHblE 60ME3HEHHBIE OLLYLLIEHMS.

C.C. Cheng u coasT. (2010) [33] moKasanu, 4to KoHcep-
BaTWUBHbIE METOAbI Ha PaHHei CTaguK, a UMEHHO aKKypaTHoe
BnpasneHue BI1BI B nepBble 24 Y KW3HW MaUMEHTOB, AAOT
ycneLuHble pesynbratl. CpefHas LInTeNbHOCTb HabnogeHns
coctaBuna 4,3 roga. Y 18 u3 19 naumentos bbina oTMeyeHa
OT/IMYHAA UMK XopoLUas AuHaMMKA. [laHHbIN aHanu3 npoje-
MOHCTPUPOBaN YBESMYEHWUE YACTOTbI XUPYPrUYecKoro BMe-
LUIaTeNbCTBA B C/y4ae OTKNAAbIBaHUS NEYEHUS.

WNHTepecHbIM BapuMaHTOM KOMOBMHMPOBAHHOIO NeyeHus
BIMBI cTano cepuitHoe HanoXeHWe rUNcoBOi NOBA3KK C NO-
CleaytoLLen XMpYPruyecKon KoppeKLmMen nyTeM YpecKoXHoOM
TEHOTOMWW YeTbIPEXTIaBOM MblLLbl befipa B paHHeM BO3-
pacte. PesynbTathl uccnepoBanusi K.R. Prasad Shah u coasr.
(2009) [34] nopTBepAatoT 3QPEKTUBHOCTb MCMO/b30BaHMSA
MeHee MHBAa3WBHOMO noaxoda Aia Hayana nedyexwus BIBT.
Bbino nonyyeHo 69% OTAMYHBIX pe3ynbTaToB HE3aBUCUMO
oT cTeneHun TsecTn BIBI 3a o4eHb KOpOTKMIA Nepuof, Ha-
bntogennsa (33 Mec). Takol noaxof mo3BonsieT M3bexartb
OCIOXHEHWI B BUAe 06LLMpPHbIX pybLOB, KOTOpbIE YacTo co-
NpOBOXAalT bonee MHBa3WBHbIE XWUPYpryeckue MeTOAbl
neyeHmsl.

M.E. Oetgen u coabr. (2010) [35] B UccneaoBaHuM pe-
3yNbTaTOB [AOJrOCPOYHOr0 neyeHns nauuentoB ¢ BIIBM
[l cTenenu, nepeHecLLMX NepBUYHYKD OMepaLuio, NoayYMIn
MONOXWUTENbHbIE LaHHbIE, CPaBHMBAsA NNACTUKY YeTbIPEXTa-
BOW MbILLLbI M YKOpOUeHWe BeapeHHOI KOCTU B OTHOLLIEHUH
MOOMLHOCTW.

A.0. Youssef (2017) mocTur ynoBneTBOPUTESIbHBIX Pe3ysib-
TaToOB MPW PaHHEM Hayane KoHcepBaTUBHOrO sieveHns BIBI
Il crenenm ¢ nocneaytoLLei XMpYpPrideckoii Koppekumen [36].
C. Klein n coaer. (2018) [3] peKoMeH0Ba/ M NleYEHME BHELL-
HWUM (UKCATOPOM B KayecTBe afibTepPHaTMBbI XMPYPruyecKoMy
BMELLIATENLCTBY B TAXENbIX Cllyqasx, a uMeHHo npu Il cTa-
AvK. 3T0 N03BONNUT U3beKaTb TaKUX CePbE3HBIX OCIOMKHEHWI
onepaLmu Ha YeTbIPeXraBoi MbILLLE UK OfepaLym No YKo-
POYEHUIO, KaK KpOBOTEYEHWe, LUpaMbl, MHDeKuus unn gedu-
LT pa3rubaTtenbHOro annapara.

AHanus psga HayuHbIX UCCNEA0BaHUMA, KaCcaKOLLMXCA CPO-
KOB Hayana nevyenus naumeHTos ¢ BIBI, no3sonseT caenatb
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BbIBOJ, YTO DONBLUMHCTBO WUCCNeAO0BaTeNel PeKOMEHAYIOT
aKkkypaTHoe BnpaBneHue BIIBI B nepBble CYyTKU KW3HU pe-
BeHKa, YTO 3HAUMTESIbHO MOBLILLIAET YacTOTY MOOMKUTENbHBIX
CXO[0B JIeUeHWs JaHHOro 3abonesaHus [37].

OkasaHue NoMoLUM CleflyeT HauMHaTb cpasy Nocie poX-
L.EHUS, BbINOJIHSAA NOBTOPHbIE MAHUNYAALMM U MODUAM3ALIMN,
yToOblI 0bECcneuYnTb NocTerneHHoe crubaHme. 310 MOXKET Mo-
TpeboBaTb ANMTENBHON UMMOBMIU3ALIMM B TUNCOBLIX NOBA3-
KaX, JIOHreTax, LUMHaX UM MeXaHUYeCKUX YCTPOWCTBaX, Bbl-
MOJHSIOLLMX Ty e QYHKLMIO (HanpUMep, NOSUMPONMIIEHOBbIX
LUMHAX), @ TaKXKe MPUMEHEHWUs! Pa3fIUYHBLIX MEeXaHWUYEeCKMX
371eMeHTOB. Bo3MOKHO BbINOHEHME LaAsLLen KOppeKLmm
C MOMOLLLbIO TUMCOBbLIX MOBA30K WM AaXe UCMOoib30BaHue
CKeneTHoro BbITSXKeHus [38—41].

XoTA MHOTWe aBTOPbI CYMTAOT paHHEe Hayano JieyeHus
M OpTONEAMYECKOW KOPPEKUMM BPOMAEHHOTO NepeaHero
BbIBMXa FOJIEHW HEOTHEMIIEMOI YaCTbl0 OKa3aHWS MOMOLLY
HOBOPOXAEHHbIM, YacTb WCCef0BaTenel NpUAepIKMBaeTCs
obpaTHoro MHeHus [42, 43].

Hanpumep, B.K. Amrath Raj u coasr. (2020) petpo-
CMEeKTUBHO MNpPOaHaNM3MpoBaNM UCXOAbl NeYeHUst coye-
TaHHOr0 BPOXAEHHOr0 NepefHero BbiBUXa rofieHn U be-
Opa Yy NauMeHTOB cTaplle 6 Mec U MpPULLIKU K BbiBOAY,
4TO MPU XMPYPrUYECKMUX BMELLATENbCTBAX B BOMbLIMHCTBE
CNy4aeB BO3MOXHO LOCTUMKEHWE MOSTOKUTENbHBIX Pe3ysb-
TaToB [42].

3AKJIRYEHUE

Peanusaums ¥ npuMeHeHWe NpOTOKONA BefeHUs na-
LMEHTOB NpM TakoM peakoM 3aboneBaHuu, kKak BIIBI,
npeanonaraeT XopolinMe AOArOCPOYHble (YHKLMOHAMb-
Hble pe3ynbTaThl C HEBOMbLUMM KOMYECTBOM OCNOXKHEHUI
M OTCYTCTBMEM peunanBoB. [paBunbHbIM BbIOOp MeTona
NeYyeHUs NpW pas3nnYHbIX TepamneBTUYECKUX CUTyaLMsaX
BaXKeH [N LOCTUIKEHWUS MOJIOKMTENbHOro pesysbTaTa.
bnarogaps aHanu3y oblumpHoii 6a3bl Hay4HoW nuTepaTy-
pbl bl coenaHbl BbiBOAbI 0 HEODXOAMMOCTM OKa3aHus
MeAMLMHCKOW noMolLm naumeHTam ¢ BIBI B cooTBeTCTBUM
C pa3paboTaHHbIMK KnaccubUKaLUAMU U COBPEMEHHBIMM
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VI cvespa TpaBMaToJI0roB-0pTONE /0B
LNlanbHeBocTO4HOro hefepanbHoOro okpyra

A.M. Mupomaros' 2*, C.0. [laBbinos" 2

"YuTuHcKan rocynapcTBeHHan MeIMUMHCKan akafemus, Yuta, Poccus;
2 iHHOBALMOHHAA KIMHUKA «AKafleMus 3,0poBbs», YuTa, Poccust

AHHOTALNA

MpencTaBneHa nHdopMaums o coctosluemcs 16—17 centabpsa 2021 roga B r. Yura VI cbesne TpaBMaTonoroB-opToneaos
[lanbHeBocTouHOro eaepansHoro okpyra (A®0) coBmMecTHO ¢ Bcepoccuitckoii HaydHO-MPaKTUYECKON KOHEepPeHUMEN C Mex-
LYHapOAHbIM yyacTMeM «TpaBMaTonorus, opToneamns M BOCCTaHOBUTENbHas MeauumHa [anbHero BocToka: mocTvkeHus,
npobneMsl, nepcneKTuBbl». Pabota VI cbe3aa npoLwuna AUHAMUMYHO W NAOA0TBOPHO, YTO MO3BOUMIO LOCTUYL MOCTABMEHHbIX
Lienen: Bbinn paccMoTpeHbl COBPEMEHHbIE BOMPOCh MPOGMAAKTUKM, OUArHOCTUKM, NeyeHns TpaBM, 3aboseBaHuin U cocTos-
HWI KOCTHO-MBILLIEYHON CUCTEMBI, MEAMLIMHCKON peabunutaummu naumeHToB, No3BOASIOLLME COBEPLLEHCTBOBATL MMEHILLMECS
WUIM 0CBOWTb HOBbIE 3HAHUS, YMEHWS, HaBbIKM W KOMMETEHLMM 00yYatLmMXcs 1S OCYLLECTBAEHUS KayeCTBEHHOW npodeccu-
OHanbHOM [eATENbHOCTY MO CMeLManbHOCTU «TPaBMaToorvS U OpTONEeAMs», YTO B KOHEUYHOM uTore chopMuUpyeT TpyAoBble
QYHKUMM B COOTBETCTBUM C NPOECCMOHANBHBIM CTaHAApTOM «Bpau-TpaBMatonor-optones». B 3aBepLueHue paboTbl chbe3aa
Aeneratamu bbina NpUHATa Pe3ositoLms, OTpaxatoLlas Haubonee npobieMHble acneKTbl CTyXObI, peLleHne KOTOPbIX 3HA4K-
TeNbHO NOBLICUT AOCTYMHOCTb M Ka4eCTBO OKa3aHMs TpaBMaTonoro-optoneauyeckon nomoty B 100.

KnioueBble cnoBa: TpaBMatonorus v opToneams; cbesn,; KoHdepeHuus; [lanbHeBOCTOUHbIN hefepabHbIi OKPYT.
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ABSTRACT

The short message provides information on the 6th Congress of Traumatologists and Orthopedists of the Far Eastern
Federal District held on September 16—17, 2021 in Chita together with the All-Russian Scientific and Practical Conference with
international participation “Traumatology, Orthopedics, and Rehabilitation Medicine of the Far East: Achievements, problems,
prospects”. The work of the 6" Congress was held in a dynamic and fruitful format, which made it possible to achieve the goals
set: modern issues of prevention, diagnosis, treatment of injuries, diseases and conditions of the musculoskeletal system,
medical rehabilitation of patients were considered, which made it possible to improve existing or master new knowledge,
skills, and abilities and the competence of students to carry out high-quality professional activities in the specialty “Traumato-
logy and Orthopedics”, which will ultimately form labor functions in accordance with the professional standard “Traumatolo-
gist-orthopedist”. At the end of the Congress, the delegates adopted a resolution reflecting the most problematic aspects of
the service, the solution of which will significantly increase the availability and quality of the provision of traumatological and
orthopedic care in the Far Eastern Federal District.
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KPATKE COOBLLEHNA

1617 centsbpsa 2021 ropa B r. Yura, Ha ba3e MHHOBa-
LIMOHHOW KIMHUKK «AKagemuns 300poBbsi», B 04HOM (opMarte
coctosnca VI cbespn TpaBMatonoros-optonegos [lanbHeBo-
cTouHoro defepanbHOro OKpyra coBMecTHo ¢ BeepoccuiicKoid
HaY4HO-NPaKTMYECKON KOH(epeHUMeN C MeXyHaponHbIM
yyactueM «TpaBMaToniorusi, OpToneausl U BOCCTAHOBUTESIb-
Has MeguumHa [lanbHero BocToka: AOCTMKEHWS, npobneMbl,
nepcnexTvBbl». OpraHu3aTopamu cbesfa BbICTYNUAM NpaBu-
TENbCTBO M MUHWCTEPCTBO 3ApaBoOXpaHeHns 3abalKanbCcKoro
Kpas, AccoLmaums TpaBmatosioros-optoneaos Poccum (ATOP),
YuTuHCKas rocyaapcTBeHHas MeULMHCKAs akaLeMus, MHHO-
BaLMOHHas KIMHUKA «Akafiemus 300poBbsi», HayyHo-npak-
TUYeCKoe 06LLeCTBO TpaBMaToNIOroB-0pTonefoB 3abaiikanes.

Lenb npoBefeHns cbesfa — paccMOTPeHUe COBpe-
MEHHbIX BOMPOCOB NPOQUNAKTUKKM, LMArHOCTUKM, JleYeHUs
TpaBM, 3abonieBaHMN U COCTOSAHUIA KOCTHO-MBbILLIEYHON CU-
CTEMbI, MELULMHCKOW peabunutaumy nauueHToB, KOTOpble
M03BOJIAT COBEPLLEHCTBOBATL MMEIOLLMECS UM OCBOWUTH HO-
Bble 3HaHMSl, YMEHWS, HaBbIKM 1 KOMMETEHLMM 0ByJaloLLmX-
CA L1 OCYLLECTB/IEHUS KAYeCTBEHHOW NPO(eccHOoHabHO
LEesTeNbHOCTM MO CMeLnanbHOCTU «TpaBMaTtonorus U op-
TOMeaus», YTO B KOHEYHOM uTOre CopMMpyeT TpynoBble
(YHKLMM B COOTBETCTBUM C NPOdECCMOHANBHBIM CTaHAApPTOM
«Bpau-TpaBmatonor-optones», YTBEPKAEHHBIM MPUKA30M
MuHucTepcTBa TpyAa M coumanbHoi 3awmTbl Poccuiickon
®epnepaumv o1 12.11.2018 N2 698H [1].

B cBs3m c TeM, yto yKa3oM [pe3naeHta Poccuickoit Qe-
nepaumm ot 03.11.2018 N2 632 B cocTaB [lanbHEBOCTOUHOMO
(enepanbHOro oKpyra BKO4eHbl Pecrybnuka bypstua u 3a-
DalKanbCKWI Kpaid, NoroTun cbe3paa bbin uaMeHeH (puc. 1).

B KoHdepeHUuM npuHanmM yyactue 226 yenoseK. B ux
uncnie He TONBKO TPaBMATONIOrM-0PTONebl, HO U XMPYpPry,
peabunuTonory, aHeCcTe3noNIoru 1 peaHuMaronory us r. Mo-
cKBbl M MockoBcKoii obnactu, r. CaHkT-leTepbypra, . Ka-
3aHu, I. TawkeHTa (Pecnybnuka Y3bekuctaH), r. Mpkytcka
1 VpKyTcKoi obnactu, 1. YnaH-Yo3 n Pecnybnukmn bypstus,
r. bnaroBeLueHcKa, r. Xabaposcka, r. AxkyTcka u Pecnybnmku
Caxa (Akytus), r. Yutbl u 3abaiikanbckoro Kpas (puc. 2).

T.28,Ne3, 2021
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Puc. 1. Jlorotun VI Cve3spa TpaBMatosioroB-optonefoB [anbHeBo-
CTOYHOrO (hesiepanbHoOro oKpyra

Fig. 1. Logotype of the 6" Congress of Traumatologists and Ortho-
pedists of the Far Eastern Federal District

HayuHo-o6pa3oBarenibHas nporpaMMa Che3sfia BKIoYana
nyieHapHble, CEKLUMOHHbIE 3acelaHns U MacTep-Kiacchl, B Xo4e
KOTOpbIX Bejylume CrieuuanucTbl paccMoTpenu v obeyannm
TaKWe BaHble HamnpaBieHWs, Kak opraHu3auus TpaBMaTo-
Ioro-opToneAnyeckoi nomowwm B Poccum: Bonpockl B3anMo-
[ENCTBUA TeppUTOPUATbHBIX M BEAOMCTBEHHbBIX CTPYKTYP,
OpraHu3aums BbICOKOTEXHOMOMMYHOM MOMOLUM; 0COBEHHOCTU
OpraH13aLuM MoMoWM NpU PasinyHbIX BUAAX TPaBMaTu3-
Ma U1 YCNOBUSX MaHAEMUW; COBPEMEHHbIE 06pa3oBaTesibHble
TEXHOMOMMM B TPaBMATosIONMM U OpTOMEAUW, HEMpepbiBHOE
Me[MUMHCKOe 0bpa3oBaHue; GUOTeXHOoMM B TpaBMaToso-
TUW, opToneauu U BepTebponoriW; BHELPEHWe MHHOBALMOH-
HbIX OTEYECTBEHHbIX W 3apYOeXHbIX Hay4HbIX [OCTUKEHWIA
B POCCUIACKYI0 MPaKTUYeCKylo MeaUUMHY (MpU OCTEOCHHTESE,
apTPOCKOMUYECKUX M BEPTEBPOIOrMYECKUX onepaumax, 3HA0-
MpOTE3WPOBaHNM); PEKOHCTPYKTUBHAA XMPYPrus, B TOM YMCTe
MOCNEeACTBUS TPABM U OHKOJIOMMYECKME NOPAKEHUS OMOPHO-
ABUraTeNIbHOMO annapata; TpaBMaTosorisi, OpToneaus U Bep-
Tebponorus AeTCKOro BO3pacTa; XMpypritst MHGEKLMOHHBIX 0C-
JIOYKHEHWIA B TPaBMATO/IOMM M OpTONeauy; NpobieMbl ieyeHus
repOHTO/IOMMYECKUX NALMEHTOB C TPABMaMy M 3ab0NieBaHNAMU
OMOPHO-JBUraTeNlbHON CUCTEMBI, @ TaKXKe HeXUpypruyeckue

1 1T =38 == - 7
—j—iﬁ =

b > — — = "-,lh
: =~ g g ’ 'g,
= e S & - = A=
- > m— (B = o 2 e
e
3 - %
r’.&z P e < 4 2
25 v  Z
/ %
1/
_ 5
~
> L E . -
g AT S s

I

Puc. 2. [leneratel VI cbe3na TpaBMatonoroB-opToneoB [lanbHeBoCTOuHOro efepanbHoro oKpyra
Fig. 2. Delegates of the 6" Congress of Traumatologists and Orthopedists of the Far Eastern Federal District
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ORIGINAL STUDIES

METOAbI JIeYEHUs NaToorUM OMOPHO-ABUraTeNbHOMo anmna-
pata, npodmnaktMyeckas MeguuuHa. Mopepatopamn KoH-
(epeHUMM BbICTYNUAM M3BECTHBIE MCCleaoBaTeNiM B obnactu
TpaBMatosiorim 1 optoneguu — npodeccop N.®. Axtamos,
npodeccop A.®. Jlasapes, npodeccop M.B. Mapiumkos, npo-
deccop B.A. LLnnbHUKOB M MHOTME Lpyrue.

YuuTbiBas BbICOKYH Hay4YHO-NPAKTMYECKYH 3HAYMMOCTb
MpeACTaB/EeHHbIX Ha 06CYXaeHWe BOMPOCOB, JOKYMEHTaLMs
Mo AaHHOMy y4eBHOMY MeponpusTMio akkpegmToBaHa Ko-
MUCCUEN MO OLiEHKe Y4ebHbIX MEepompuATAN W MaTepuasnos
ANSl HEMpepbiBHOIO MeAMLMHCKOTO M (apMaLieBTUYECKOro
obpa3soBaHus MunHaapasa Poccum [2] — 12 kpepauToB 3a [Ba
LHS y4acTus no CreunanbHOCTAM «TpaBMaTosiorvs v opTone-
LVs», «XMpYprus», «duUsndeckas n peabunutaumoHHas Me-
AvUMHa». [poBeAEeHHOe B XOZE Hay4YHO-MPaKTUYECKON KOH-
(epeHLMM 3aKpbITOE aHKETUPOBaHME C LieNbi0 OMpeLeneHus
YL,0BNIETBOPEHHOCTU COAEPIKAHUEM OTLENbHBIX CTPYKTYPHBIX
3/1EMEHTOB M TeMaTWKW MPOrpamMMbl 06pa3oBaTesibHOro Mepo-
MPUSTUA NOKa3aJ10 BbICOKYH YA0BNETBOPEHHOCTb PECMOHEH-
TaMn — 4,9 6annoB 13 5 BO3MOXHbIX. He MeHbLUWIA MHTEpeC
Yy CMeuuanncToB Bbi3Baa BbICTaBKA U3LENNA MeLULMHCKOro
Ha3HayeHus: Ha cbesfe bbinn npeactasneHsbl 20 KOMNaHMIA-
Npon3BoaMTENEN U NOCTaBLUMKOB MeAULIMHCKOTO 06opyaoBa-
HWS, UMNAHTATOB U JIEKAPCTBEHHbIX CPEACTB.

PaboTa cbespa mpowna AMHaMUYHO UM MNOAOTBOPHO,
YTO MO3BO/IMAO JOCTUYL MOCTaBMEHHBIX Lenel. B 3aseplue-
Hue pabotbl Cbe3pa Aeneratbl NPUHAAM pe30soLmio, 0Tpa-
XaloLwyo, Ha Haw B3rnag, Haubonee npobnemHble acneKTbl
CNyxbbl. VX pelueHne 3HAUUTENIBHO MOBLICUT LOCTYMHOCTb
M KayecTBO OKa3aHWA TpaBMaTosIoro-opToneAuyecKoi no-
Moy B [lanbHEBOCTOUHOM deflepanbHOM OKpyTe.

Pesoniouua VI cvespa TpaBMartosioros-
optonefoB [laNbHeBOCTO4YHOI 0
¢denepanbHoro okpyra

3acnywas 1 0bcyaMB Ha NNEHApHOM U CEKUMOHHBIX 3a-
CeflaHusX Cbe3fa [LoKIajbl BeLyLLMX TpaBMaTosoroB-opTo-
nenos Poccum 1 apyrux ydacTHuKoB Cbesfa — npencTaBu-
Teneii NpaKTUYECKOro 3ApaBOOXPaHEHNS, BbICLUMX Y4eOHbIX
3aBeleHNI, Hay4HO-UCCNIeJ0BATENIbCKUX YUPEKAEHUNA, Cbe3
onpenenn 0CHOBHbIE MO3UTUBHbIE U NpobiieMHble BOMPOCH
B OpraHM3auMu OKasaHus TpaBMaTosioro-opToneAnyecKoil
nomowm Hacenenuio [anbHeBocToyHOro (enepanbHoro
okpyra (A®0) n Poccuitckoi ®epepaumm B LIENOM.

OcHoBHble Lenu AeaTenbHOCTM TpaBMaTosoro-oprone-
LVYECKON cnybbl — obecneyeHne JOCTYMHOCTU W CBOE-
BPEMEHHOCTM MEJMLMHCKON NOMOLLY, MOBbLILLEHWE 3pdeK-
TMBHOCTU MEJMLIMHCKMX YCyr, 00beMbl, BUAbI U KayecTo
KOTOPbIX AOMKHbI COOTBETCTBOBATb YPOBHIO TpaBMaTWU3Ma/
3aboneBaeMocTi U NOTPeOHOCTAM HaceneHus, NepefoBbIM
LOCTVXEHWAM MeULIMHCKOW HayKu.

[lopo3KHO-TpaHCMOpPTHbIE NPOMCLLECTBUS NPOAOIIKAKT Ha-
HOCWTb 3KOHOMMKE CTpaHbI 1 0BLLECTBY B LIENIOM KOOCCANbHBbINA
couManbHbIA, MaTepuanbHbI U aemorpaduyeckuin yuiep6 [3].
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OTTOK BbICOKOKBaMPULIMPOBAHHBIX MEAMULIMHCKIUX paboT-
HWKOB U3 roCyAapCTBEHHBIX MEANLIMHCKIUX OpraHW3aLmi 1 Ha-
pacTaioLLmii AeduumT Bpayei TpaBMaTonoroB-o0pTonesioB, He-
COBEpLLEHCTBO defepanbHoii HOpMaTUBHO-NPaBOBOW Ha3bl,
pa3banaHcMpoBKa 3TanmHOCTV U MPeeMCTBEHHOCTU OKa3aHus
TPaBMaTosI0r0-0pToNeAUYECKOM NOMOLLM, B TOM YUCTIE BbICO-
KOTEXHOIOTMYECKON, 06BbEKTHBHAS HEBO3MOXHOCTb CBOEBpE-
MEHHOI Me[MLMHCKOM 3BaKyaLmn NOCTPafaBLUMX B LOPOXK-
HO-TPAHCMOPTHbIX MPOUCLLECTBUSAX C TAXKESBIMU COYETAHHBIMU
TpaBMaMu, pocT 3MUAEMUONIOMMYECKON 3HAYMMOCTU HOBOM
KOPOHaBMPYCHON WHGMEKLMM MPU OKa3aHWW XUPYPruyecKol
MOMOLLY, YBENMYEHME aHTUMUKPOBHOW Pe3nUCTEHTHOCTU MOX-
HO CuMTaTh Yrpo3amMu HaLMoHanbHoW besonacHocTh B cdepe
OXpaHbl 30,0pOBbS IPaX/aH W rocyAapcTBa B LENOM.

CoxpaHsetca aedumumut BpadebHbIX KafpoB TpaBMaToo-
ro-optoneaunyeckoro npoduns B 1M0. 06ecneyeHHOCTb Ha-
ceneHust TpaBMatosioramu-optonegamu coctasnset 0,88 Ha
10 TbIC., KO3 dULMEHT coBMecTUTeNbCTBE — 1,5 [4].

PewweHne 0CHOBHbIX 3ajay pas3BuTUS TPaBMAaTosIOro-
opToneaunyeckon ciyxbel B OO0 [oMmKHO OCyLLecTBAATLCS
Mo crieAytLMM NPUOPUTETHBIM HAMPaBIEHUAM:

 CTPOMUTENBLCTBO W PEKOHCTPYKLUMS 0OBEKTOB 3[paBo-
0XPaHeHWs; pa3BuTUe UHAPACTPYKTYPbI M MaTepuab-
HO-TEXHWYECKOW 0asbl MeAMUMHCKMX OpraHu3aLui,
OKa3blBaloLLMX TPAaBMATO/I0r0-0PTONEAMYECKYIO U pe-
abWNMTaLMOHHYID MOMOLLb, COFIAacHO MPOGUNIBHBIM
nopsiiKaM, C y4eToM LenecoobpasHbiX W3MeHeHWN
B YaCTU CTaH[ApPTOB OCHaLLleHWs, (opMupoBaHue
ypoBHen opranmsauui (I, I, [ll) n noructudeckoin
MapLUpYTM3aLMK NaLMEHTOB;

+ obecrneyeHure onTUManbHO! AOCTYMHOCTU AN TpaXaaH
(BK/TOYas NPOXKVMBAIOLLMX B TPYAHOLOCTYNHbIX MECTHO-
CTAX) MEPBMYHON MeJWKO-CaHUTApHOW MOMOLLY, B TOM
ymcrie MyTeM UCMOb30BaHNS MOBUIbHBIX MeAMLIMHCKUX
KOMTIEKCOB, a TaKKe obecneyeHne TpaHCMopTHOW Ao-
CTYMHOCTM MEeJMLMHCKMX OpraHv3aLyii, CTPOUTENBCTBO
U PEKOHCTPYKLMIO LOPOr C TBEPAbIM MOKPLITUEM;

* COBEpLUEHCTBOBAHWE pa3BMTUS TPaBMaTONOro-0pTo-
NeAMYecKom Cyxbbl NpU OKa3aHUM NOMOLLM LLETCKO-
MY M MOJPOCTKOBOMY HaCeNIeHUIO;

+ COBEpLUEHCTBOBAHWE OpPraHU3aLMM 3KCTPEHHON Me-
JMUMHCKOI NMOMOLUM rpaxaaHaMm (BK/0Uas rpaaH,
MPOXWBAILLMX B TPYLHOAOCTYMHbLIX MECTHOCTAX) C UC-
Mo/b30BaHNEM CaHWUTapHOW aBMaLyK;

+ pa3paboTKa HOBbIX MeLULMHCKUX TEXHONOrUH, BHe-
LpeHue ux B cepy TpaBMaTosIorMM-opToneanu U Nog-
LepxKa Hanbonee aKTyanbHbIX M BOCTPEOOBaAHHbIX Ha-
MPaBJieHNI MeAVLMHCKOW HayKy;

* [anbHeiiluee COBEPLUEHCTBOBAHME OKAa3aHMS BbICOKO-
TEXHONOTMYHON MeaMLMHCKON nomoluy (BMI);

+ COBEpLUEHCTBOBaHME Mep MPOPUNAKTUKM UHDEKLMI
(B TOM uucrie HOBOW KOPOHABMPYCHOM WHGEKLMM)
C LeMbl0 OKa3aHWs CBOEBPEMEHHOW M KauyeCTBEHHOV
MeMLMHCKOM NOMOLLM NauyeHTaM TpaBMaTo0ro-op-
TOMeAMYECcKoro npoduns;




OPUMVHAJTBHBIE MCCTEJOBAHVIA

* COBEpLLEHCTBOBaHWE CMCTEMbI MEAMLIMHCKOrO 0bpa3o-
BaHuMs W KagpoBoro obecrieyeHus ciyxbbl, npegycMa-
TpuBaloLLee yBenuyeHne 0bbeMa LieneBoro obyuyeHus
CMeLManucToB, aKTyanu3aLmio NporpamMm NocTAUNIOM-
Horo 0bpa3oBaHus, NMpUBELEHME UX B COOTBETCTBUE
¢ penepanbHbIMU TOCYAapCTBEHHBIMU 0Bpa3oBaTeb-
HbIMM cTaHzapTamm (Pr0C) u npukasom MuHucTepcTea
TpyAa U coumanbHon 3awmTbl Poccuiickon Oepepaumn
ot 12.11.2018 N? 698H «06 yTBEpKAEHUM Npodeccmo-
HanbHOro cTaHpapTa ,Bpau-TpaBmatonor-optones,
peanu3auusi Lieflb-OpUeHTUPOBAHHOMO NOAXofa K 06-
pa3oBaTenbHON [eATeNbHOCTH;

+ obecneyeHune roTOBHOCTH rOCYAAPCTBEHHON, MyHULM-
ManbHOW M YaCTHOM CUCTEM 3ApaBOOXPaHEHUS K KO-
OpAMHUPOBAHHOM, MPEEMCTBEHHOMN paboTe B YCNOBUSAX
Ype3BblYaiHbIX CUTYaLWI U B BOEHHOE BPEMS;

* yBennyeHue obecneyeHHocTu HaceneHus BMIN 3a
cyet pacwwupenus lMepeuHsa suaos BMI, B yacTHo-
ctn Paspena | «[lepeyeHb BUAOB BbICOKOTEXHOJO-
MMYHOW MeJMULMHCKON NMOMOLLM, BKITIOYEHHbIX B ba-
30BYl0 MporpaMMy 0653aTeNlbHOr0 MeAMLMHCKOro
cTpaxoBaHus, ¢uHaHCOBOe obecrneyeHWe KOTOpbIX
OCYLLECTBNAETCA 3a cyeT cybBeHUMM U3 BlofKeTa
OepepanbHoro GoHaa 00653aTeNbHOr0 MeULMH-
CKOro CTpaxoBaHua BOloaxeTaM TeppuTOpUanbHbIX
(GoHpoB 0653aTeNbHOr0 MeAMLMHCKOIO CTpaxoBa-
HUs» noctaHoBnenus lpasutensctea PO «0 Mpo-
rpaMMe rocyfapCcTBEHHbIX rapaHTui becnnaTHoro
OKas3aHWs rpaxfaHaM MeOMLMHCKOW MOMOLLM Ha
2021 roa v Ha nnaHoBbIn nepuog 2022 n 2023 ro-
£oB» 0T 28.12.2020 Ne 2299 [5];

* pacLUMpeHue CETU peabuUnMTaLMOHHBIX LLEEHTPOB Ha pe-
TMOHabHOM M (efiepasibHoM YPOBHSIX.

Cve3g pewwmn:

1) opobpuTb paboty TpaBmatonoros-optonesos O0;

2) cuuTaTb ONMTUMaNbHOM B COBPEMEHHBIX COLMANbHO-
3KOHOMUYECKMX YCNIOBMAX OpraHU3aLui TpexXypoBHEBOM
CUCTEMbI TPAaBMATONIOr0-0PTONEANYECKON NOMOLLYM B CYOb-
ektax [®0 (I, I, 1ll), ueHTpoB NoAUTpaBMbI (TAXKENOMN co-
YeTaHHOM TpasMbl), BMIT 1 noructuyeckomn MapLupyTUsaumm
NauWeHToB;

3) aKkTyanusupoBaTb paboTy rNaBHbIX AETCKUX BHEL-
TaTHbIX CMELMannUCToB TPaBMaToa0roB-o0pTonesoB BO BCEX
cybbekTax PO;

4) pekoMeHAO0BaTb ANS NIAHUPOBaHWSA W KOHTPONS Ha-
NpaBfieHUit pa3BuTMsA CNyxbObl TpaBMaTonorMn-opToneauu
BKJIHOYATb FNaBHbIX BHELUTATHBIX TPAaBMAaTo/0roB-0pTONe0B
(B TOM umncne peTckux) cyobektos PO B coctas cornacutenb-
HbIX KOMWUCCUIA TeppuTopuanbHbiX GOHAO0B 0bs3aTenbHOro
MeJMLIMHCKOro CTPaxoBaHus;

5) NpofoMKUTb pasBUTUE CUCTEMbI OKa3aHUs MeaULIMH-
CKOI1 NOMOLLM NOCTPafiaBLUKMM B pe3ynbTaTe J0POXHO-TPaHC-
MOPTHBIX MPOUCLUIECTBUN B COOTBETCTBUM C LieNEBbIMU UHAN-
KaTopamMu HaLMOHaNbHbIX NpOrpamMM «3[paBoOXpaHeHMe»
u «[lemMorpadusy;

T.28,Ne3, 2021
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6) NPOAOIIKNTL COBEPLUEHCTBOBAHME 3KCTPEHHOW Meay-
LMHCKON MOMOLUM TpaaaHaM C MCMoNib30BaHWEM CaHWTap-
HOW aBMaLmy;

7) vHUUMKMpOoBaTh Npe3vauyMy Accoumauuy TpaBMaTosio-
roB-opTonesoB Poccum BHeceHue n3aMeHeHUin MuHUCTepCTBOM
3apaBooxpaHeHns Poccuiickoii epepaumm B MocTaHoBneHWe
Mpasutensctea PO «O lMporpamme rocyaapcTBeHHbIX rapaH-
TUiA BecnnaTHoOro OKasaHWA rpaaaHaM MedMLMHCKOW NoMo-
wm Ha 2021 rog n Ha nnaHosbIii nepuog 2022 n 2023 ronos»
ot 28.12.2020 N® 2299 B yacTvt pacumpenus Pazaena | Takumm
Buaamu BMI, Kak «[1nacTuka KpynHbIX CyCTaBOB KOHEYHOCTEN
C BOCCTaHOB/EHMEM LIENOCTHOCTM BHYTpUCYCTaBHbIX 06pa3o-
BaHMIA, 3aMeLLEHNEM KOCTHO-XPALLEBbIX [e(EKTOB CUHTETU-
YECKUMM 1 B1oNOrMYeckuMM Matepuanammn» (kog MKB: M15,
M17, M19, M24.1, M87, S83.3, S83.7); «IHgonpoTe3npoBaHme
CYCTaBOB KOHEYHOCTEW NPy BblpaXKeHHbIX AedopMaLymsx, Anc-
Mnasuy, aHKUI03ax, HeNpaBUIbHO CPOCLUMXCS U HECPOCLUMXCS
nepeniomax 0bnactu cycraBa, MOCTTPaBMAaTMYECKMX BbIBUXaX
W MOABbIBMXaX, OCTEONOPO3e W CUCTEMHbIX 3aboneBaHusX,
B TOM YMC/IE C UCMOb30BaHNEM KOMMbHOTEPHON HaBUraLmm»
(kon, MKB: M10, M15, M17, M19, M95.9, M17, M19, M87,
M88.8, M91.1, M80, M10, M24.7, M17.3, M19.8, M19.9, M05,
M06), 4To NO3BONUT 3HAUUTESILHO YBESIMYNUTL 0DECNIEYEHHOCTL
HaceneHus 100 BbICOKOTEXHOOMMYHOW MeOULIMHCKOA NOMOo-
LLIbHO 3@ CYET OKa3aHMs AaHHbIX BUL0B MeULMHCKON NOMOLLM
Ha MecTax B Me[MULMHCKWX OpraHM3aumsx rocynapCTBEeHHOM
M YacTHOW BUAX COBCTBEHHOCTU M CHU3UT COLMANbBHYK Ha-
MPSIKEHHOCTb BBUAY [JIMTENbHOCTU OXMAAHWSA MONYYeHUs
BMI1 no aaHHbIM Ho30M10rUAM;

8) MHMumMMpoBaTh npe3uanymy Accoumauum TpaBMmaro-
noroB-opTonefoB Poccun BHeceHWe M3MeHeHUA MuHucTep-
CTBOM 3paBooxpaHeHns Poccuiickoit Oepepaumn B LTaTHoE
pacnucaHue LeHTpanbHbIX PaioHHbIX 60MbHUL, NyTeM BBe-
[EHVA CTaBOK TPaBMaTosioroB-0pTonefoB BBUAY 3HAYMMO-
ro yBe/JMYEHWS KONIMYeCTBa NaUMeHTOB C 3abosieBaHMAMM
¥ TPaBMaMM KOCTHO-MBbILLEYHOW CUCTEMbI U HeobxoauMocTH
PerynspHoro NpoBejeHNUs NpoGUNaKTUYECKUX 0CMOTPOB Na-
LiMeHTaM [LeTCKOro M noJpocTKOBOro BO3pacTa;

9) aKTyanu3upoBaTb NPOrpaMMbl NOCTAUMIOMHOMO 06pa-
30BaHWSA N0 CMELMaNbHOCTU «TPaBMaToNoMs U OpTONeaus»
(npusenenue ux B cooteetcTue ¢ OrOC v Mpukasom MuH-
Tpyaa 1 cousawwmtsl PO ot 12.11.2018 N2 698H «06 yTBEp-
LeHWmM npodeccuoHanbHoro cTaHaapTa ,,Bpay-tpaesmaronor-
opTonea“»);

10) yBenmumTb 06BEM LieNeBbIX MECT B MeAULIMHCKMX BY3aX
LS NOLTOTOBKM CMELMannCTOB B KIIMHUYECKON OpAMHAType
Mo CneLuanbHOCTV «TPaBMaTosIoNst U OpTOMEAMS» C 3aKJTHYe-
HWEM KOHTPaKTHbIX 0053aTeNIbCTB M NoCNefyHoLLel 0TpaboTKoM
06y4aloLLMXCA B COOTBETCTBYHOLLMX MEAVLIMHCKMX OpraH13aLm-
£X; PacLLMpWTb coLManbHO-3KOHOMUYECKME NPOrpaMMbl B pe-
TMOHaX MO MPUBIEYEHMIO MOMOABIX CMELManCTOB;

11) NpoLoMKUTb COBEPLUEHCTBOBAHMUE TeNleMeAULIMHCKUX
TEXHOJOMMIA C LIeNbi0 COTIacoBaHNA TaKTUKU JiedeHus ¢ Ha-
LMOHaNbHBIMU MeAMLIMHCKUMM UCCNeS0BaTeNIbCKUMM LIEH-
Tpamu Poccuu;
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12) pacnpocTpaHuTb MOMOMMTENbHbIA OMbIT BHeApe-
HWS peabunMTaLMOHHBIX LIEHTPOB Ha Dbasax MeXpaioHHbIX
LEHTPOB OKa3aHWsi MeAMLMHCKOM noMowu (B TOM uucne
LleHTpanbHoW paiioHHOM 60MbHMLBI) 3abalikanbCcKoro Kpas
no Bceii Tepputopumn OO0 u PO;

13) aKTMBM3MPOBATL B perMoHax paboty NpodeccuoHanbHoM
accoumaumMm TpaBMaTosioroB-opTonenoB Poccum, yBenMuuTh
yAenbHbIN Bec yyacTusa cneumanuctos B ATOP. PekomeHpoBath
uneHam ATOP npuHsaTb yyacTve B MOArOTOBKe W 06CYKAEHUN
MPOEKTOB KIIMHUYECKMX PEKOMEHLALIMI M0 IEYEHNIO NaLMEHTOB
C TpaBMamy 1 3abonieBaHMAMK KOCTHO-MBbILLIEYHOW CUCTEMBI;

14) co3path accoumaumio TpaBMaTonoroB-opToNesoB
0O0 (npeacepateneM u3bpaH 3aBeayolmii Kadenpoi
TpaBMatonorum u optoneaun ®IbOY BO «YutuHckas rocy-
LapCTBEHHaA MeULIMHCKan aKkaneMus» Munsgpasa Poccum,
L-p MeA. HayK, npodeccop A.M. MupomaHoB);

15) npogoMmuTL paboTy cbesaa TpaBMaTosIoroB-0pToNeA0B
[0 ¢ nepuoanyHocTbto 1 pas B 2 roga. Mposecw VI cbesg
TpaBMatonoros-opToneaos AP0 B Pecnybnmke bypstus.
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