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VBa)kaeMble YuTaTEeNN, JOPOTHE APY3bsi!

XoueTcsi BMecTe ¢ Bamu mopamoBaThCsl HAUIUM
ycrexam. 3a MPOIIeAlinii TOA, CYIIeCTBEHHO YIyd-
IIUIKCh HayKOMeTpuueckue mokasaTtenu >KypHana:
no utoram 2020 r. mbl pacrmonaraemcs Ha 99-m
mecTe cpeny Bcex 606 HayuHbIX MeIVLIMHCKIX XypHa-
708 (B 2019 r. MbI 6bUIM HA 132 MecTe). 3HAUUTETHHO
BBIPOC ABYXJIETHUI U TISITUIETHUII MMITaKT-(paKkTop:
c 1,432 mo 1,588 u ¢ 1,01 mo 1,27 cOOTBeTCTBEHHO.
CyliecTBeHHO YIYYIIMJCS TOKa3aTelb B PeTUHTe
SCIENCE INDEX, kotopsiit coctasnsieT 0,994 B cpas-
HeHnuu ¢ 0,619 B pouiom roxy. Becero atoro yaanocs
IOCTUTHYTH Gyaropaps, Ipexkae Bcero, ABTopam, Ko-
TOpbIe MPeACTaBUIN CBOU UCCIeN0BaHMsI, BHITIOIHEH-
Hble Ha BBICOKOM HAayYHOM YPOBHE, 4, KOHEUHO 3Ke,
PelleH3eHTaM, POJib KOTOPBIX B 06 EKTUBHOI OI[€HKE
paboT, KOHCTPYKTUBHBIX 3aMeUaHMSIX U MOKETaHUSIX
TPYJHO TepeolleHUTh. Haneoch, Hallla COBMeCTHast
paboTa mo3BonMMUT B OyayiieM caenaTh JKypHasn emie
0oJiee MHTEPECHBIM U TTOJIE3HBIM.

B TpeThem HOMepe mpenCcTaBaeHbl CTaTbU IO LU~
pPOKOMY Kpyry mpo6iem. O6pamialoT Ha cebsl BHMU-
MaHMe ABa OOJbIINX MCCIAeIOBaHMUS, CO3BYUHBIX I10
CBOell TeMaTuKe — 3MNUIEMMUOJIOTUSI IEPBUUHOTO U
PEBU3MOHHOTO SHIOMIPOTE3VPOBAHMS Ta300eIpeHHO-
rO ¥ KOJIEHHOTO CyCTaBOB, BK/IOUast MHOOPMAIIUIO TI0
TepUIIPOTe3HOM MHPEKIH, a TaKKe TPeHAbl B SHO-
MPOTe3MPOBAHNM Ta306eIPeHHOr0 CycTaBa IO JaH-
HbBIM peructpa aprporactuku 3a 2007-2020 rr.

DMUAEeMUOIOTUYECKOe UCCIeIOBaHME COCTOSIIOCh
6raromapsl aKTUBHOJ TOANEPKKE MPaKTUUECKM BCEX
PYKOBOZNUTENE TPaBMAaTOJIOTO-OPTOMeAUUEeCKUX OT-
nIeneHuli ctpaHbl. ETO pe3yabTaThl MTO3BOMIWIN TIOTY-
YNUTh KaK KOJIMYECTBEHHbIE TOKa3aTeau, TaK U BbIS-
BUTh HEKOTOPbIE HepellleHHbIe ITPO6IeMbI, a UMEHHO,
BBICOKYI0 CJIOKHOCTb MapHIPyTU3alMKU TMalMeHTOB
C MMILIaHTaT-acCOIMMPOBAHHOM MHMeKIMelt u Ha-
CTOSITEJIbHYI0 HEeOOXOAMMOCTh CO3maHusl (emepasib-
HOTO I[eHTpa MO JIeYeHUI0 UMILIaHTaT-aCCOLMUPO-
BaHHOJ OpTOIleAMYECKOi MHPEeKIMNn.

MMpenbIayIInii aHATUTUIECKUIT 0630p 0 JaHHBIM
peructpa 6bu1 onyonkoBaH B 2014 ., maHHas my6im-
Kalust SBisieTcs oUIIMaTbHbBIM OTUETOM, OMMChIBA-
IOIIMM BCe Orepaluy TOTATbHOTO SHAOMPOTEe3UPOBa-
HUS Ta300eIpeHHOTO CYCTaBa, 3aperuCTpUPOBAHHbBIE
B 6ase maHHbIX ¢ 01.01.2007 o 31.12.2020 r. 3a atoT
repuoj ObLIO BBHITTONHEHO 74762 omepauuu: 67019
(89,64%) nepBuuHbIX U 7743 (10,36%) peBU3MOHHBIX.
B cTaTthe mpoaHanu3upoBaHbl OCHOBHBIE TEHIEHIIUH,
KacawImuecsi BO3pacTa MallMeHTOB, [MarHosa, UC-
MOJIb3YeMbIX MMIIAHTATOB U TIap TPEHMUSI.

B coBpemMeHHOI1 auTepaType IO OPTOIEOUN BCe
yalle BCTPEYalTCsl CTaTbi, B OCHOBE KOTOPBIX JIesKaT
COLIMOJIOTMYECKME UCCIeN0BaHMs. B 3ToM HOMepe Mbl
MyOIMKYyeM OIHO U3 TEPBBIX MOJOOHBIX OTEYECTBEH-
HBIX UCC/IeLOBaHMI, aBTOPbI KOTOPOTO aHAIU3UPYIOT
OTHOILIIEHME XUPYPrOoB K OLHOMBIIIEIKOBOMY IIPO-
Te3MpPOBAaHMIO KOJIEHHOro cycraBa. Ha Moil B3misp,
mo06HbIe PaGOThl, OCHOBAHHbIE HAa TEPCOHATBHOM
OIIbITE, MO3BOJIAT MPEOLOJIETh NPEAB3SITOe OTHOILe-
HMe KOJUIeT K HEKOTOPBIM TeXHOJIOTUSIM 1, HA060pOT,
pacliMpUTh NOKa3aHMSI K HEONpaBLAaHHO PenKO MC-
M0JIb3YEeMbIM METOJAM JIeUeHUSI.

B 3TOM BBINTyCKE MbI BHOBb O6palaeMcst K IMpo-
67eMe jeueHUs MAIMEHTOB C TpaBMaMM B YCJIOBUSX
KOpoHaBupycHoii nHdekuu. B pabore K.C. Eroposa
C COaBTOpaMy Ha OCHOBe COOCTBEHHOTO OIbITa ybe-
IUTETbHO JoKa3aHa HeO06XOOMMOCTb OMEPaTVBHOTO
JledeHNs] GOJbHBIX C TEPeIoMaMy MPOKCUMATbHOTO
otaena 6GelpeHHOl KOCTY, HECMOTPS Ha BCe 0ObEK-
TUBHbIE CJIOXKHOCTH.

OnHMM 13 akKTUBHO OOCYKZAaeMbIX B IOC/TenHee
BpeMs Mpo6/eM SIBJISIIOTCS M3MEHEHMS B Ta30BO-I10-
3BOHOUHOM KOMILIEKCe Y OONbHBIX C BPOXKIEHHOM!
naTtosioruei TazobeApeHHOro cycrasa. ILU. Boprynes
C COaBTOpaMM Jaau OLEHKY PeHTreHONOTMYECKUX
nokasaresneit (POHTAAbHBIX ¥ CAarMTTaJIbHBIX IIO-
3BOHOYHO-Ta30BbIX COOTHOUIEHUI Yy IeTeli C MOLBbI-
BuxoM Genpa npu 6onesuu Jlerra-KanbBe —Ilepreca.
[Tporpeccupyioniass aHTeBepcus Tasza B COYETaHUU
C TMIIEPIOPLO30M IOSICHUYHOTO OTHesa MO3BOHOY-
HMKa U IIepeKoC Ta3a B CTOPOHY MOPaskeHHOM KOHeU-
HOCTM MOTYT CIIOCOOCTBOBATh PasBUTUIO JiereHepa-
TUBHO-AUCTPODUUECKUX ITPOLIECCOB B MOSICHUYHOM
OT[esie TI03BOHOYHMKA.

H.C. HukosnaeB ¢ coaBTOpaMy MOJHSUIM OUeHb BaXK-
HBII1 BOIIPOC O YaCTOTe BCTPeYaeMOCTH U BO3MOKHOCTHU
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JTOOTIEPALIVIOHHOTO BBISIBJIEHNSI TaK Ha3bIBAEMbIX «He-
OKUIaHHBIX» MHMEKIINIA, KOTOPbIE MTPAKTUUECKM HUKAK
He TIPOSIBJISIIOTCS KIMHUYECKUA B YCJIOBUSIX PEBU3MOH-
HOI1 apTpOIuIacTUKM. YacToTa MX BCTPeUYaeMOCTHM COCTa-
Buia 2,08%. B kauecTBe Mep, HalpaBJIeHHbIX Ha bosee
TOYHOE BbISIB/IEHME NH(EKIMI, aBTOPBI IIPEJIaraloT 10
orepanu BBITIOMHSITh TPEXKPATHYIO ITYHKIIMIO CyCTaBa
C MMKPOOMOIOTMYECKUM MCCIEA0BaHMEM ITYHKTATA.

Kak Bcerma, MbI ITy6/IMKyeM HauboJiee MHTEepeCHbIe
M TIOYYMUTEIbHbIE CJTyYau U3 MPaKTUKYU, KOTOPbIe, KaK
MbI HaJieeMcsl, TIOMOTYT HAiTU pelieHne B TPYITHbIX
KIVMHUYECKUX CUTYAIUSIX U U36EXKATh SITPOTeHHBIX
OUJIOKHEHUI.

B sTOM HOMepe TpencTaBaeHbl TPU 00630pa JauTe-
paTyphI IO aKTyaJIbHBIM ITPO6IeMaM CITeaabHOCTH.
M.B. I'ypakeB ¢ coaBTOpaMM Ha OCHOBE aHajM3a Ha-
VUHBIX ITyOIMKAUMii 10 mpobieMe 3aMelleHus Je-
(ekTOB 60BIIEOEPIIOBOIT KOCTHU TPV TIEPBUYHOM SH-
JIOTIPOTE3MPOBAHMM KOJIEHHOTO CyCTaBa pa3paboTranmu
pabounit aJrTOPUTM C YUETOM OCOOEHHOCTEN oIepu-

pyeMbIX MaiueHToB. B 0630pe E.A. ITanikoBoii ¢ co-
aBTOpaMM, MOCBSIIIIEHHOM XUPYPIUUYEeCKOMY JIeYeHUI0
OCTEOXOHAPATbHBIX TTOBPEKIEHMIT OJI0Ka TapaHHON
KOCTH, OTMeUaeTCsl, YTO Haubosblllee pacrpocTpaHe-
HMe TIOJIyYWIM BMellaTenbCTBa, HallpaBleHHble Ha
CTUMYJISILIMIO KOCTHOTO MO3ra, U IJIacTUYeckue ore-
paluu ¢ UCIONIb30BaHMEM OCTEOXOHAPAIbHBIX ayTo-
U a/UIOTpaHCIUIaHTaToOB. U, TeM He MeHee, B HAaCTOSI-
1iee BpeMs HeT eAIMHOT0 MHEHMS O TTIOKa3aHMSIX K pas-
HBIM XUPYPIMYECKUM METOJaM, UTO, MO-BUIMMOMY,
TpebyeT HOaJbHEMIIMX MccaeqoBaHuil. Ilepenom
Todda — mocTaToOYHO peaKuii BU, ITIOBPEKAEHMST KO-
JIEHHOTO CYyCTaBa, TeEM MHTepeCHee MpeJCTaBIeHHbIe
A.E. [llmHKeBMY C COaBTOpaMM OAaHHbIE O OEeTajsaxX
KJIMHMUYECKO KapTMHBI, IMAarHOCTUMKE M BapuaHTax
JieyeHUs 3TOTO TUTIA [TepeioMa.

Haperoch, KOpOTKMIT aHOHC HOMepa Bac He yTO-
MW, ¥ Bbl 6ojiee meTasbHO MO3HAKOMUTECH C TIpe-
CTaBJIEHHBIMM B HEM CTaTbhsIMU Ha HallleM caiiTe.

C yeaxceHuem,

2/1a6Hblll pedakmop ycypHana
«Tpaemamonoeus u opmonedus Poccuu»
npogpeccop P.M. Tuxunoe
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Treatment of Proximal Femoral Fractures in Patients with COVID-19

Konstantin S. Egorov 2, Valery V. Strizheletsky !, Igor G. Ivanov "3, Valentin A. Neverov?,
Natalia V. Siverskaya!, Alan G. Besaev'!

1 St. Great Martyr George Municipal Hospital, St. Petersburg, Russia
2 Mechnikov North-West State Medical University, St. Petersburg, Russia
3 St. Petersburg State University, St. Petersburg, Russia

Abstract

Background. In relation with the COVID-19 new coronavirus infection epidemic that began in Russia in the spring
of 2020, a completely new group of patients appeared: patients whose coronavirus infection was combined with the
proximal femur fractures. In the course of practical work, hospital doctors had to gain experience in treating these
complex patients, solve new organizational and medical tasks. The aim of the study was to evaluate the results of
treatment of patients with the proximal femur fractures in combination with coronavirus infection in a «COVID»
hospital at the hospital stage, 30-day and 6-month terms. Materials and methods. The retrospective study is based
on the collection and generalization of data from 64 patients with the proximal femur fractures in combination with
confirmed coronavirus infection who underwent inpatient treatment from 16.03.2020 to 31.05.2021. 38 (59.4%) patients
had a femoral neck fracture, 26 (40.6%) had a fracture of the trochanter region. Forty (62.5%) patients underwent surgical
treatment (hip replacement was performed in 23 cases, osteosynthesis was performed in 17 cases), 24 (37.5%) patients did
not undergo surgery. Results. With conservative treatment, the hospital mortality rate was 41.6%, the 30-day mortality
rate was 72.7%, and the 6 — month mortality rate was 95.5%. During surgical treatment, the hospital mortality rate
was 5.0% (2 patients died). Early postoperative complications were detected in 5 (12.5%) patients. Thirty-one (77.5%)
patients walked or stood with a walker on their own at the time of discharge; 7 (17.5%) patients could not be activated.
The thirty-day mortality rate in the group of patients who underwent surgical treatment was 8.6%, and the 6-month
mortality rate was 32.1%. Conclusions. Surgical treatment of patients with the proximal femur fractures in combination
with coronavirus infection is much more difficult than the treatment of patients without infectious pathology. However,
despite number of unresolved problems, surgical treatment of such patients is possible with good results and should be
actively applied.

Keywords: proximal femur fracture, coronavirus infection, COVID-19.
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JleueHue naumneHTOB C NnepenoMaMm NPOKCMMaNbHOro oTaena 6eapeHHOM
KOCTU B COYETaHUMU C KOPOHABUPYCHOM UHEKLMen
COVID-19

K.C. Eropos 2, B.B. Ctpmskenenkuii !, NI.I. iBaHoB "3, B.A. HeBepoB?,
H.B. CuBepckas!, A.T. BecaeB!

LCII6 TBY3 «[opodckas 6onsHuya Cesmozo Benukomyuenuxa leopeus», 2. Cankm-ITemep6ype, Poccus

2 @I'BOY BO «Cesepo-3anadHbsiii 20cydapcmeeHHbili meduyuHckuti ynusepcumem um. M.M. Meunuxosa»
Mumnsdpasa Poccuu,
2. Cankm-Ilemep6ype, Poccus

3 @IrBOY BO «Caxxkm-ITemepOypeckuli 20cydapcmeeHHsiii yHusepcumems, 2. Cankm-ITemep0ype, Poccus

Pecdepar

AxmyansHocms. B cBa3u ¢ HauaBiueiics B Poccuy BecHoit 2020 r. smuaemMueii HOBO KOPOHaBUPYCHOV MHMEKIUMU
COVID-19 nosiBuiach COBEpPIIIEHHO HOBAs TPYIINaA MMAaI[IEHTOB Y KOTOPhIX KOPOHABUPYCHAsT MHMEKIMS coueTanach C me-
peoMaMy MPOKCMMaIbHOTrO oTaena 6eapenHoii koctu (IIMOBK). BpauaM craiMoHapoB MPUIILJIOCh B MPOIEcce Ipak-
TUYECKOI paboThI MPMOOPETATH OMBIT JEUEHUS ITUX CIOXKHBIX MAIMEHTOB, PeNIaTh HOBble OPTaHM3AIMOHHbIE Y MeIM-
uuHckMe 3amaun. Ienv uccnedoeanus — OLEHUTD Pe3yIbTATHI JIEUEHMS TTAIIMEHTOB C MepeioMaMy ITPOKCUMATbHOTO
oThena 6eApeHHON KOCTM B COUETAaHUM C KOPOHABUPYCHOI MHOEKIMENH B «KOBUIHOM» CTAllMOHAPE HA TOCIUTAIbHOM
aramne, 30-THEBHOM U 6-MeCSIYHOM cpokax. Mamepuan u memodsl. PeTpOCIIEKTUBHOE MCC/IeIOBaHMEe OCHOBAHO Ha c6ope
u 00061eHUM TaHHbIX 64 maiueHToB ¢ IIIIOBK B coueTaHuy C MOATBEPKIAEHHO KOPOHABUPYCHOM MHQEKIMet, mpo-
XOOMBIIMX CTalMOHapHOe jedeHne ¢ 16.03.2020 r. mo 31.05.2021 r. V 38 (59,4%) nauyeHTOB ObLI IepeIoM IIeiiku 6ef-
peHHOI KocTH, y 26 (40,6%) — mepenioM BepTenbHOI o61acT. Copoka (62,5%) maieHTam MpoBeJiy OllepaTUBHOE Jieue-
Hue (B 23 cIydasix BBIITOJTHEHO 3HIOIIPOTE3MPOBaHMe Ta300eIpeHHOr0 cycTaBa, B 17 cayyasx — MeTaUIOOCTEOCUHTE3),
24 (37,5%) maiueHTaM orepaiuy MpoBefeHbl He 6bun. Pe3ynsmamet. IIpy KOHCEPBATUBHOM JIEUEHUY FOCIIMTAIbHAS Jie-
TaJIbHOCTh cocTaBuia 41,6%, 30-mHeBHas JeTalbHOCTb — 72,7%, 6-MecsiuHast — 95,5%. IIpu mpoBegeHu orepaTMBHOTO
JIeYeHUsI TOCIIUTAaIbHAS JIeTaJIbHOCTh cocTaBmia 5,0% (ymepanu 2 nauyeHToB). TpuaLiaTUIHEBHAS JI€TAJIbHOCTh B TPYIIIe
NalyeHTOB, IPOIIeAIINX OepaTUBHOE JiedeHne, cocTaBuia 8,6%, a 6-mecsiuHas — 32,1%. PaHHMe mocieonepaiiOHHbIe
OCJIOKHEHMS BbISIBJIEHBI ¥ 5 (12,5%) maimuenToB. Tpuanatb oguu (77,5%) maiyeHT XOAMUIM WM CTOSUIM C XOOYHKaMM
CaMOCTOSITEIbHO K MOMEHTY BbIIIMCKM; 7 (17,5%) malieHTOB He yIaa0Ch aKTUBMU3UPOBATh. 3akjaroueHue. Xyupypruue-
CKOe JieueHye MalyueHToB ¢ IepeioMaMy ITPOKCUMATbHOTO OTAena 6eApeHHO KOCTU B COUETAaHUM C KOPOHABUPYCHOI
MHOEKIel 3HAUNTEIBHO CII0KHEe, YeM JieueHye MalueHToB 6e3 MHMeKIMoHHOI matonoruy. OmHAKO, HECMOTPS Ha PSIA,
HepelIeHHbIX MPo6eM, OTlepaTMBHOE JeueHe TaKUX MalyeHTOB BO3MOXKHO C XOPOIIMMY Pe3yabTaTaMy U JO/KHO aK-
TUBHO NIPUMEHSIThCS.

KiioueBbie ¢JIOBa: IepejioM MPOKCHMMAaJIbHOTO OT/Aea 6eIpeHHOI KOCTU, KopoHaBupycHast nHpekuusi, COVID-19.

HNUcTOuHUK (l)MHaHCI/[pOBaHMﬂ: ToCyoapCTBEHHOE 6]0,[[)K€THOE Cl)I/[HaHCI/IpOBaHI/Ie.
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Background

In the spring of 2020, an epidemic of a new coronavi-
rus infection COVID-19 began in Russia. Due to the
increasing number of cases and the shortage of beds
in infectious diseases hospitals, some multidiscipli-
nary hospitals have been converted into infectious
for the treatment of patients with COVID-19. Our
hospital was one of the first to be redesigned. From
03.16.2020 to the present, doctors of all specialties of
our multidisciplinary hospital have treated more than
20,000 patients with COVID-19. In addition to treat-
ing the new COVID-19 infection and its complications
directly, specialists had to master approaches to the
treatment of patients whose coronavirus infection
was combined with various therapeutic, surgical and
traumatological pathologies. In particular, the trau-
matologists of our hospital faced a difficult task of
helping patients with proximal femur fractures (PFF)
in combination with coronavirus infection.

PFF is one of the most common traumatologi-
cal pathologies [1, 2, 3]. In Russia, the frequency of
PFF according to four cities (Yaroslavl, Pervouralsk,
Bryansk and Vladimir) is 174.78 cases per 100 thou-
sand population in men and 275.92 in women, and
this indicator is steadily increasing [4]. Patients with
PFF are an extremely difficult category to treat due to
their advanced age (the average age of patients with
PFF according to our data is 79 years), the presence of
chronic diseases, age-related mental changes, and a
high probability of hypodynamic complications [5, 6].

Treatment of patients with PFF in combination with
COVID-19 is an even more difficult task, because this
infectionin patients with PFF often occursin severe and
moderate forms, which, in addition to significant lung
damage, entails decompensation of chronic diseases
[7,8,9,10,11, 12].

The main goal of treatment of this category of pa-
tients is the soonest painless activation to prevent
hypodynamic complications (pneumonia, venous
thrombosis, pressure sores, muscular atrophy, etc.).
To achieve this goal, patients with PFF should under-
go surgical fixation of the fracture in the near future
after admission to the hospital. According to modern
protocols, the surgery must be performed within 48
hours from the moment of hospitalization [13, 14, 15,
16, 17]. In the conditions of our hospital's operation
in the "covid" mode, we also tried to stay close to this
protocol, but we encountered new organizational and
medical difficulties that we had to overcome.

The aim of the study was to evaluate the results of
treatment of patients with PFF in combination with
coronavirus infection in a covid hospital at the hospi-
tal stage, 30-day and 6-month terms.

Materials and methods

Study design

The retrospective study included 64 patients undergo-
ing inpatient treatment from 03.16.2020 to 05.31.2021.
The criterion for inclusion of patients in the study
was the presence of PFF (according to the ICD-10 clas-
sification: S§72.0, S72.1, S72.2; according to the AO/
OTA classification: 31A,B,C) in combination with a
confirmed new coronavirus infection COVID-19.

Exclusion criteria: patients with pathological fem-
oral fractures on the background of metastatic lesions,
as well as with non-unions of the proximal femur.

Data collection was carried out by analyzing medi-
cal records. To obtain 30-day and 6-month treatment
results, we conducted a survey of patients or their rel-
atives by phone.

Initially, 20 (31.3%) patients were hospitalized
urgently, 44 (68.7%) patients were transferred from
"non-COVID" hospitals when a coronavirus infection
was detected or suspected in them. Patients were ad-
mitted in the period from O to 19 days. (on average
3.2%3.1) after the injury.

To confirm COVID-19 infection, all patients un-
derwent multispiral computed tomography (MSCT)
of the lungs and RT-PCR testing. Lung changes spe-
cific to coronavirus pneumonia were detected in 47
(73.4%) patients. There were no changes in the lungs
in 17 (26.6%) patients, but they had positive results of
RT-PCR testing. A total of 64 patients had a positive
RT-PCR test in 42 (65.6%).

Conservative treatment

Twenty-four (37.5%) patients with PFF were denied
surgery and conservative treatment was carried out. Of
these, there were 8 men aged 74 to 94 years (average age
85.6+6.1 years) and 16 women aged 82 to 97 years (aver-
age age 86.8+5.5 years). The average age of all treated
patients was 86.4+5.7 years. 14 (58.3%) patients had a
femoral neck fracture, 10 (41.7%) had a fracture of the
trochanter area.

Among the patients who underwent conservative
treatment, 15 (62.5%) had positive results of RT-PCR
testing. Lung lesions according to MSCT data were not
present in 8 (33.3%) patients, in 4 (16.7%) patients the
volume of lung lesions was 0-25%, in 7 (29.2%) - 26-
50%, in 5 (20.8%) - 51-75%, i.e. 50.0% of patients in
this group had moderate to severe lung lesions. The
decision on conservative treatment was made collec-
tively with the participation of a traumatologist, an
anesthesiologist and a therapist.

The reasons for the refusal of surgical treatment
were the extremely serious condition of the patient
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due to coronavirus infection or due to decompensa-
tion of concomitant pathology; the presence of an
acute life-threatening condition (acute myocardial in-
farction, acute cerebral circulation disorder). It should
be noted that in 5 (20.8%) patients, massive thrombo-
sis of the lower extremities veins became the reason
for refusing surgery. In total, venous thrombosis of the
lower extremities was detected in 8 (12.5%) patients
during preoperative examination.

The principles of conservative treatment were
maximum activation and functional treatment.
Derotation bandages and skeletal traction were used
rarely and for a short time, solely for the purpose of
reducing pain.

With the initial refusal of surgery, the patient was
necessarily followed by dynamic observation by a
traumatologist, an anesthesiologist, and with the im-
provement of the somatic condition, the issue of sur-
gical treatment was again discussed.

Surgical treatment

Surgical treatment was performed in 40 (62.5%) pa-
tients. Of these, femoral neck fractures were diag-
nosed in 24 (60.0%): 8 men aged 65 to 96 years (aver-
age age 78.4+7.0) and 16 women aged 62 to 97 years
(average age 81.4%6.3). In 16 (40.0%) patients there
was a fracture of the trochanter area: 3 men aged 62
to 83 years (mean age 75.3%8.9) and 13 women aged 42
to 96 years (mean age 76.2%9.8). The average age of all
underwent surgery patients was 78.7+8.0 years.

In all patients who underwent surgical treatment,
27 (67.5%) had a positive RT-PCR test. According to
MSCT data, lung lesions were not present in 9 (22.5%)
patients, in 17 (42.5%) patients the percentage of lung
lesions was 0-25%,in 10 (25.0%) - 26-50%, in 4 (10.0%)
-51-75%.i.e., in 35.0% of patients in this group, lung
lesions were moderate to severe.

The surgery was performed between 1 and 29 days
after injury (on average 9.3*¥4.3 days) and 1-22 days
after admission to the hospital (on average 6.1+ 3.2
days). Only 8 (20%) patients underwent surgery within
48 hours after admission to the hospital. All surgeries
were performed in an emergency surgical operating
room located in the "red zone" of the hospital, with the
use of personal protective equipment and compliance
with sanitary and epidemiological rules.

Hip arthroplasty was used in 23 (95.8%) cases of
femoral neck fractures. Bipolar hip arthroplasty was
performed in 17 (73.9%) cases, and total hip arthro-
plasty was performed in 6 (26.1%) cases. In 1 (4.2%)
case, a patient with chronic lymphocytic leukemia and
severe anemia underwent osteosynthesis with cannu-
lated screws.

In fractures of the trochanter area in 14 (87.5%)
cases, osteosynthesis with a proximal femoral nail was
used, in 2 (12.5%) cases — with a DHS.

Patients received pre- and postoperative treatment
for femoral fracture and coronavirus infection accord-
ing to federal clinical guidelines [13, 18].

Postoperative rehabilitation was started as early as
possible, focusing on the somatic state. The patient
was allowed to sit up in bed on the surgery day or the
day after it was performed, at the same time physical
therapy was started in bed. Further activation (ver-
ticalization, walking) was carried out taking into ac-
count the presence of respiratory insufficiency, indi-
vidual patient tolerance of physical load, focusing on
oxygen saturation (Sp02) in the blood during exercise
(at least 92).

Statistical analysis

Statistical processing of the obtained data was car-
ried out using Microsoft Excel software. For descrip-
tive statistics, the data are presented in percentages,
minimum and maximum values, absolute averages;
to represent the dispersion of values in the samples,
the values of the average absolute deviations are indi-
cated. The Mann criterion was used for the intergroup
comparison — Whitney. The statistical significance
was established at the level of p<0.05.

Results

Conservative treatment results

With conservative treatment, 14 (58.3%) of 24 pa-
tients were discharged for outpatient treatment after
spending 3 to 25 days in hospital (the average bed-
day was 14.1%+4.8). None of them were verticalized at
the time of discharge, approximately 50% could sit in
bed with outside help. Ten patients died within 2 to 18
days after admission (average bed-day 9.4+3.6), 6 of
them as a result of an increase in cardiopulmonary in-
sufficiency, 4 as a result of pulmonary embolism (PE).
Hospital mortality with conservative treatment was
41.7%. When collecting long-term results from 14 pa-
tients discharged from the hospital without surgery, it
was possible to contact the relatives of 12 (85.7%) of
them. Of these 12 patients, 6 died within 30 days after
the injury. Another 5 patients died within 6 months of
the injury. Thus, the 30-day mortality rate was 72.7%,
and the 6-month mortality rate was 95.5%. Only one
patient (4.5%) remained alive at the time of data col-
lection (194 days after the injury), could sit up and
turn in bed with outside help.

Surgical treatment results

In total 40 patients received surgical treatment, 31
(77.5%) patients could walk or stand with a walker by
the time they were discharged from the hospital. Seven
(17.5%) patients could not be verticalized due to the
general somatic condition, muscle weakness and en-
cephalopathy, however, the performed surgery provided
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easier care for these patients, anti-sore measures and re-
duction of respiratory failure by safely turning into the
prone position. Two (5.0%) patients died: one patient
as a result of PE on the 2nd day after surgery, another
patient - on the 18th day after surgery as a result of in-
creasing cardiopulmonary insufficiency. 38 patients dis-
charged from the hospital, it was possible to obtain in-
formation about 35 (92.1%) who had more than 30 days
since the injury, and about 28 (73.7%) patients who had
more than 6 months since the injury. One patient died at
home within 30 days after injury, another 6 died within
6 months. Thus, the 30-day mortality in the group of pa-
tients who underwent surgical treatment was 8.6%, and
the 6-month mortality was 32.1%.

Complications in the immediate postoperative pe-
riod developed in 5 (12.5%) patients. In 2 (5.0%) cases,
the development of deep vein thrombosis of the lower
extremities was observed, despite standard prevention
[13]. One (2.5%) patient had gastrointestinal bleeding.

In one (2.5%) 73-year-old patient, against the back-
ground of severe coronavirus infection with 55% lung
damage and decompensation of chronic concomitant
diseases, the general somatic condition worsened with
the development of multiple organ failure (postopera-
tive inpatient treatment was carried out for 67 days).
In one (2.5%) 65-year-old patient with a moderate
form of coronavirus infection and 28% of lung dam-
age, with concomitant pathology and chronic alcohol
intoxication, bacterial pneumonia with an increase in
cardiopulmonary and multiple organ failure occurred
(died on day 18 after surgery).

The inpatient treatment duration was from 3 to 74
days (the average bed-day was 15.3%6.3). After surgi-
cal treatment, patients were discharged from the hos-
pital within 2 to 67 days. (on average after 9.2+5.7).
For patients with no lung damage, the inpatient treat-
ment duration was 2-12 days (on average 5.5 * 2.0),
with lung damage up to 25% - 2-28 days. (on average
8.1 £4.9), with a lesion of 26-50% - 6-18 days. (on av-
erage 9.6% 3.1), with 51-75% - 7-67 days. (on average
21.3+22.9). Based on these data, it is possible to make
an assumption about the dependence of the inpatient
treatment duration on the severity of lung damage.
However, due to the small number of patients in the
groups, it is too early to talk about the statistical sig-
nificance of such dependence.

Discussion

When organizing and providing care to patients with
PFF in combination with coronavirus infection in a
covid hospital, we noted a number of features that
significantly affected both the treatment process and
its outcome.

The number of patients with PFF who were denied
surgical treatment has increased dramatically: 37.5%
compared to 12.3%in 2018 and 10.7% in 2019. The same
trend is noted by K.A. Egol et al [8] and D.G. LeBrun et al

[9], whose surgical activity in the treatment of patients
with PFF in combination with coronavirus infection de-
creased from 95-98% to 76.5% and 77.8%, respectively.
This is due to the significantly more severe condition of
patients admitted to the hospital during the pandemic,
due to the presence of viral pneumonia, decompensa-
tion of chronic diseases.

A number of authors adhered to more aggressive
tactics in relation to surgical treatment of this catego-
ry of patients. Thus, Z.B. Cheung and D.A. Forsh and
B. Kayani et al treated surgically 100% of patients [10,
12]; EV. Wright et al - 94.1% [19], A.]. Hall et al - 92.6%
[11]. However, none of them managed to avoid a high
postoperative hospital mortality — 10.0% [10], as well
as a significant 30-day mortality: from 11.8% to 35,5%
[11,12,19].

Hospital mortality in the group of patients under-
going conservative treatment in our study was 41.6%,
which is 2 times more than in 2018 and 2019 — 21.3%
and 18.6%, respectively. According to J.M. Munoz
Vives et al, the 14-day mortality rate in the conserva-
tive treatment of patients with PFF in combination
with COVID-19 reached 67% [7].

A number of significant features were noted in the
surgical treatment of patients with PFF. We were able
to do surgery in only 8 (20%) patients within 2 days
after admission to the hospital. According to our data,
the average preoperative bed-day increased to 6.1%3.2,
which, of course, goes beyond the 48-hour protocol
for providing care to patients with PFF. Similar results
are also reported by other authors. According to E.V.
Wright et al, only 71% of patients were prepared for
surgery in the first 3 days after admission, and some-
times the surgery was postponed until 6 days [19]. ].M.
Munoz Vives et al report that the preoperative bed-
day reached 13 days [7]. This circumstance is associat-
ed with the features of the work in the "covid" hospital,
which can be divided into organizational and medical.

The first include factors caused by the conversion of
the hospital. In relation with a large number of patients
arriving in serious condition, it became necessary to de-
ploy an additional 44 intensive care beds in the the oper-
ating rooms. Despite this, our hospital often experienced
a shortage of intensive care beds. Planned surgery had to
be postponed several times, because there was no place
for the patient after the surgery in the intensive care unit
due to overcrowding. To perform surgeries of all profiles,
it was possible to leave one operating room that works
with overload. The deployment of additional intensive
care unit also led to an extraordinary increase in the
work of anesthesiologists and nurses of the Department
of Anesthesiology and Intensive care, which complicat-
ed their full-fledged work in the operating room. Many
authors report similar organizational problems [7, 8, 9,
19, 20, 21, 22, 23, 24].

Medical factors include the fact that many patients
arrive in extremely serious condition. In 40.6% of our
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patients with PFF, COVID-19 infection occurred in
moderate or severe form. M.A.Lim and R. Pranata, who
conducted a meta-analysis of 984 observations, also
report a predisposition of patients with PFF to severe
coronavirus infection [22].

According to our clinic, every 4th patient need-
ed emergency hospitalization in the intensive care
unit, every 13th needed invasive lung ventilation.
Accordingly, time was needed (often more than 2
days) to stabilize the patient's condition for the pos-
sibility of performing surgical treatment. With the ini-
tial refusal of surgery, sometimes long-term dynamic
monitoring of the patient was required to make a de-
cision on the possibility of delayed surgery.

The features of the surgery method choice include
the priority of less traumatic techniques, in particular,
the wider use of bipolar hemiarthroplasty. During the
covid period, we performed 73.9% of bipolar hemiar-
throplasty and 26.1% of total hip arthroplasty com-
pared to 56.4% and 43.6% for femoral neck fractures
in 2018 and 2019. Other authors also tend to perform
bipolar hemiarthroplasty in patients with coronavirus
infection [8, 19, 25].

From the features of the postoperative period,
it can be noted that rehabilitation was significantly
hampered by the fact that all employees of the de-
partment of physiotherapy and physical therapy af-
ter the hospital was redesigned due to the extremely
large number of incoming patients were transferred to
clinical infectious diseases departments as attending
physicians and nurses and were not able to fully reha-
bilitate patients. Rehabilitation measures were carried
out by traumatologists, as well as employees of clini-
cal departments who did not have special training.
Rehabilitation was hampered by the severe somatic
condition of the patients, the presence of respiratory
insufficiency, which sharply limited their physical ac-
tivity after surgery, as well as pronounced manifesta-
tions of encephalopathy associated with the presence
of intoxication and respiratory failure.

The difficulties of postoperative rehabilitation
during the pandemic are also reported by E.V. Wright
etal [19]. According to their data, up to 47% of patients
cannot be rehabilitated sufficiently after surgery.

A number of foreign authors indicate a significant
increase in the inpatient treatment duration. B. Kayani
et al report an increase in the inpatient treatment du-
ration in nine hospitals in England by an average of
2 times (average bed—day — 13.8) [12]. According to
E.V. Wright et al, in three hospitals in London, the in-
patient treatment duration increased by 1.7 times (the
average bed—day is 17.1) [19]. According to our data,
the average postoperative bed-day did not significant-
ly increase compared to the "non-typical" 2019 — the
average values were 9.2%5.7 and 7.6%3.0, respectively;
p = 0.055). The absence of a significant increase in the
inpatient treatment duration compared to the data of

other authors is because we sought to discharge the
patient from the hospital as early as possible that due
to the lack of full-fledged rehabilitation in the hospi-
tal, overcrowding of departments with patients with
infectious lung disease. We used this tactic in order to
prevent the addition of nosocomial bacterial pneumo-
nia, the speedy return of an elderly patient to familiar
living conditions for the normalization of his mental
state.

The number of postoperative complications in the
"covid" period (12.5%) and postoperative mortality
(5.0%) in our patients increased significantly com-
pared to the "pre-covid" period: 2.8-3.7% of general
and local complications and 1.5-2.0% of mortality in
2018 and 2019. This is natural and is due to lower com-
pensatory capabilities in patients due to the presence
of a coronavirus infection aggravating the condition.

According to K.A. Egol et al, hospital mortality in
patients with PFF in combination with COVID-19 was
35.3%, without COVID-19 — 0.9%, complications in
patients with COVID-19 developed in 70.8%, without
infection - in 2.8%, 30-day mortality in patients with
COVID-19was 53%, without it — 5.6% [8]. According to
D.G. LeBrun et al, the 14-day mortality rate in patients
with PFF in combination with coronavirus infection
was 30.3%, without COVID-19 — 2.7% [9]. According
to J.M. Munoz Vives et al, the 14-day mortality was
30.4% and 2.7%, respectively [7].

Those who adhered to the most aggressive tactics
of early surgical treatment of the number of patients
with COVID-19 also talk about an increase in mor-
tality by 3-4 times. According to B. Kayani et al, the
30-day postoperative mortality in patients with PFF
was 30.5%, without coronavirus infection - 10.3%,
the complication rate was 89.0% and 35.0%, respec-
tively [12]. According to E.V. Wright et al, the 30-day
postoperative mortality in patients with COVID-19
was 11.8%, without infection — 6% [19], according
to A.]. Hall et al — 35.5% and 8.3% respectively [11].
Z.B. Cheung and D.A. Forsh reports 10% postoperative
hospital mortality in patients and a 20% postoperative
complication rate [10],

It is worth noting that in the surgical treatment
of patients with PFF in combination with COVID-19,
the 30-day mortality, according to our data, was 8.6%,
which is not much different from the data of the au-
thors who analyzed the results of surgical treatment
of patients with PFF without coronavirus infection.
According to the Swedish registry, the 30-day mortal-
ity rate was 7.5% [26], according to the Danish registry
— 10.8% [27], according to the Norwegian registry —
7.2% [28]. Based on this, we can say that we have ob-
tained good results of surgical treatment of patients
with PFF in combination with COVID-19.

Separately, attention should be paid to thrombotic
postoperative complications — according to our data
— 5.0%, in normal times - no more than 1%. Also, deep
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vein thrombosis of the lower extremities was detected
in 8 (12.5%) of our patients at the stage of preopera-
tive examination, which is significantly higher than
in 2018 and 2019, when venous thrombosis was de-
tected in no more than 3% of patients during screen-
ing examination of patients with PFF. Similar results
were obtained by K.A. Egol et al — venous thrombo-
sis of the lower extremities was diagnosed in 11.8%
of patients [8], according to Z.B. Cheung and D.A.
Forsh - in 10% [10]. This is due to the phenomena
of coagulopathy in patients with COVID-19 due to
an inflammatory reaction caused by a viral disease.
Many authors pay attention to this circumstance
[29, 30, 31, 32, 33, 34, 35].

This article presents our first experience of treat-
ing patients with PFF in combination with COVID-19
coronavirus infection. Currently, there are many
problems that need to be studied and solved. In par-
ticular, it is very important to define clear criteria
for choosing the optimal surgery time. On the one
hand, it is necessary to stabilize the fracture as soon
as possible. On the other hand, it cannot be excluded
that the outcome of surgical treatment is influenced
by the stage of development of the infectious process
and the activity of the inflammatory reaction. For
example, against the background of a progressively
developing severe infectious process, even minimally
invasive surgery entails an increase in the system-
ic inflammatory response, which can be critical in
terms of the development of complications. If it was
impossible to perform the surgery in the near future
due to the severity of the patient's condition, we fol-
lowed the tactics of dynamic observation and delayed
surgery. At the same time, we came to the conclu-
sion that it is necessary to identify factors character-
izing the severity of the inflammatory response and
the stage of development of the infectious process
in COVID-19 in order to choose the safest time for
performing surgery in patients with coronavirus in-
fection. D.G. LeBrun et al paid attention to this fact
in their article [9], but it is not sufficiently covered in
the literature we have studied.

Another unexplored issue is the correction of drug
therapy aimed at reducing the systemic inflammatory
response in patients with COVID-19 coronavirus infec-
tion at the stage of preparation for surgery and in the
immediate postoperative period.

Also, taking into account the number of thrombo-
embolic complications in patients with PFF against
the background of proven coagulopathy in COVID-19,
the scheme of thrombosis prevention in this category
of patients needs to be revised. This direction is also
not covered in the literature and requires research.

However, despite many unresolved problems, it
can already be unequivocally stated that conservative
treatment of patients with PFF in combination with
the new coronavirus infection COVID-19 is not the

optimal choice, which is confirmed by extremely high
mortality rates, as well as the obvious fact that with-
out surgery, even when recovering from coronavirus
infection, the patient remains immobile and unable to
elementary self-care. This point of view is shared by
the authors of all the works considered in the prepara-
tion of this article.

Surgical treatment of patients with PFF in combi-
nation with the new coronavirus infection COVID-19
is associated with a number of serious organizational
and medical problems. However, surgical fixation of
the fracture is even more important for patients with
COVID-19 infection than for ordinary patients with
PFF. This statement is indirectly confirmed by the fact
that the 30-day mortality rate in patients with coro-
navirus infection when refusing surgery, according
to our data, was 8.5 times higher than with surgical
treatment. In patients without coronavirus infection,
according to a meta-analysis performed by P. Joosse
et al., the 30-day mortality differed by only 3.95 times
[36]. This is understandable, since surgical fixation
of fragments and early activation of a patient with
COVID-19 are extremely important for preventing the
aggravation of an existing viral lung lesion and, as a
consequence, respiratory failure, which entails de-
compensation of chronic diseases of an elderly person.

Study limitations

The disadvantages of our study include the inabil-
ity to compare the results of conservative and surgical
treatment of patients with PFF in combination with
COVID-19 coronavirus infection due to the lack of full-
fledged comparability of patient groups. The reason
for this is the retrospective nature of the study. At the
same time, it is natural that patients in the conserva-
tive treatment group were older, more severe in terms
of comorbidity and the course of coronavirus infection.
It is the main reason why we were unable to provide
them with surgical treatment. Theoretically, this lack
of research can be eliminated. To do this, it is necessary
to identify criteria for comparability of patient groups
and conduct a prospective study in which patients from
statistically comparable groups will receive different
treatment. Of course, certain ethical issues will have to
be taken into account. We do not exclude that in fu-
ture work we will consider the possibility of conducting
such a study. Additional analysis of the patients with
PFF treatment results before and after the onset of the
pandemic is also required. In the future, we plan to
compare more parameters using a full-fledged statisti-
cal analysis.

Conclusions

Despite a number of unresolved problems, our expe-
rience presented in this article suggests that surgical
treatment of patients with PFF in combination with
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COVID-19 coronavirus infection is already possible
with good results and should be actively applied.

Informed consent

The patients gave written informed consent to partici-
pate in the study.
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OueHKa peHTreHoNorM4yecKux nokKasarenemu
NO3BOHOYHO-TAa30BOro KOMIJeKca y Aetei ¢ noABbIBUXOM Beppa
npu 6onesHu Jlerra - Kanbee -lNepreca
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Pedepar

AxmyansHocms. EcTecTBeHHOe TeueHMe 6oe3Hu Jlerra—-KanbBe —Ilepreca (BJIKII) y meTeii ¢ cyOTOTaIbHBIM WIN TOTaTb-
HBIM 04arom ropaskeHusi, KOTopbie cOOTBeTCTBYIOT [II-IV rpymne nmo knaccuduxanmm Catterall 3auacTyio IpMBOIUT K MOJ-
BbIBUXY Gefipa. JIloOble M3MEHEHMS B TO3BOHOYHO-Ta30BOM KOMILJIEKCE TPUBOASIT K B3aMMHO TpaHchOpMAIUU U OTSTOLIe-
HUIO uMeromyxcst fedopmannii. B oTeuecTBEHHOI TMTEPATYPE OTCYTCTBYIOT JaHHBIE 00 OLIEHKE COCTOSTHUSI (DPOHTATBHBIX
Y CaTUTTAIbHBIX ITO3BOHOYHO-TA30BbIX COOTHOIIEHMIA Y ZieTelt ¢ moaBbiBMXoM Genpa rnpu BJIKIL. Ifens pa6omst — mpoBeCTU
OILIeHKY PeHTIeHOJIOTMYeCKMX MoKa3aTeneii GPOHTANbHBIX U CATUTTAIbHBIX MTO3BOHOUYO-Ta30BbIX COOTHOLIEHU Y JeTeit
¢ nonBeiBUxoM 6enpa npu BJIKII. Mamepuan u memodsi. ViccienoBaHye OCHOBAHO Ha pes3yilbTaTax PeHTTeHOMeTpPUU
20 mauueHToB (20 Ta306eIpeHHbIX CycTaBa) B cpefHeM Bo3pacte 8,9+0,6 set ¢ BJIKIL. [IpoBOAMIN PEHTT€HOMETPUIO OC-
HOBHbIX (POHTAIbHBIX U CArUTTaAbHBIX TO3BOHOYHO-TA30BbIX MHAEKCOB, OIMpeNessuiM TUIl BePTUKaIbHOI OCAaHKM IO
P. Rousoully, a Tax>ke KoppensiiiMoHHbIe CBSI3U MEXIY M3y4aeMbIMU ITapamMmeTpamMu. Pe3ynvmamet. Y Bcex NalieHTOB UMe-
s IepeKoc Ta3a Bo GPOHTAIbHOI M7I0CKOCTH. 3HaUeHMsT Pl MMenyu He3HauMTe/lbHbIE M3MEeHEeHUs] B CPaBHEHUM C aHAJIOTUY-
HBIMY 3HAUEHUSIMU B aCMMIITOMATUUECKOI TeTCKOI MOMY/SIUIA, 3HaUeHUs SS U SSA TpeBbIlIaN UX, & 3HaueHus PT Obutu
3HAUMTEIbHO HIDKE, UTO CBUIETEIbCTBYET O HAIMUMY Ype3MepHOli aHTeBepcuy Tasa. 3HaueHus1 GLL cyliecTBeHHO MpeBbI-
Iy cCpefHecTaTUCTHUeCKe TToKa3aTenn. IlokasaTesnb 06albHOTO CaruTTaIbHOrO 6ananca (SVA) umen oTpuiiaTesbHble
3HaueHMs. [IpoBeJleHHbII KOppeNsLMOHHbBIV aHa/lIn3 [oKa3al HajluulMe CUIbHOM TI0JI0KUTeNnbHOM cBsisu Mexay PI u SS, SS
1 GLL, SSA 1 SS, ymepeHHO BbIpaskeHHOJ MONM0XUTeNbHOI ¢BsI3u Mexxay PI u PT u ymepeHHO BbIpakeHHOM OTpULIaTeNbHOM
cBsi3b10 Mexkny PO u SS, PO u GLL. 3akntouenue. Y neteii ¢ BJIKII B ctaguu dparMmeHTaIuy ¢ Cy6TOTaTbHBIM MY TOTATbHBIM
nopakeHuem snudusa (III-IV rpynna no Catterall) 1 moxBbIBMXOM Gefipa XapaKTepHa M30bITOUHAS aHTEBEPCHUS Ta3a, YTO
BbIpaXkaeTcsl B yBeIMUEHMM yIVIa HAKJIOHA KpecTLa (SS) B coueTaHUM € TUIIEPIOPL030M MTOSICHUYHOIO 0T e/1a TO3BOHOYHMKA
M OTPULATENbHBIM IMCHaIaHCOM, a TakKe [1epeKocoM Ta3a B CTOPOHY MOpakeHHO# KOHeYHOCTU. COBOKYITHOCTD JAaHHBIX
M3MeHeHuit cCOOTBeTCTBYeT IV TuIly BepTukanbHoit ocaHKK o P. Roussouly, 4To MoskeT cioco6CcTBOBaTh Pa3BUTHUIO ieTeHe-
pPaTUBHO-AUCTPO(PIUUECKUX MTPOLIECCOB B MOSICHUYHOM OTJe/ie TI03BOHOYHMKA.

KioueBslie cnoBa: 6ose3Hb Jlerra—Kanbse —-Ilepreca, cragus dparmMeHTanuy, MoaBeIBUX 6esipa, GpoHTaIbHble U CaTUT-
TaJbHble TI03BOHOYHO-Ta30Bble COOTHOLIEHNSI.
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Evaluation of Radiological Parameters of the Spino-Pelvic Complex
in Children with Hip Subluxation in Legg-Calve-Perthes Disease
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Ivan Y. Pozdnikin!, Vladimir E. Baskov!, Tamila V. Baskaeva!,
Makhmud S. Poznovich!

I H. Turner National Medical Research Center for Children’s Orthopedics and Trauma Surgery, St. Petersburg, Russia
2Mechnikov North-Western State Medical University, St. Petersburg, Russia

Abstract

Background. The natural course of Legg-Calve-Perthes disease (LCPD) in children with subtotal or total lesion, which
correspond to group III-IV according to the Catterall classification, it often leads to hip subluxation. Any changes in the
vertebral-pelvic complex lead to mutual transformation and aggravation of existing deformities. In the Russian literature,
there are no data on the assessment of the state of the frontal and sagittal spino-pelvic ratios in children with hip subluxation
in LCPD. Purpose — to evaluate the radiological parameters of the frontal and sagittal spino-pelvic relations in children
with hip subluxation in LCPD. Materials and Methods. The study is based on the results of radiometry of 20 patients
(20 hip joints) at an average age of 8.9£0.6 years with LCPD. Radiometry of the main frontal and sagittal spino-pelvic
indices was performed and the type of vertical posture was determined according to P. Rousoully, as well as correlations
between the studied parameters. Results. All patients had a pelvic distortion in the frontal plane. The values of PI had
insignificant changes in comparison with similar values in the asymptomatic child population, the values of SS and SSA
exceeded them, and the values of PT were significantly lower, which indicates the presence of excessive pelvic anteversion.
The GLL values significantly exceeded the average statistical indicators. The global sagittal balance indicator (SVA) had
negative values. The correlation analysis showed the presence of a strong positive relationship between PI and SS, SS and
GLL, SSA and SS, a moderately pronounced positive relationship between PI and PT and a moderately pronounced negative
relationship between PO and SS, PO and GLL. Conslusion. In children with LCPD in the fragmentation stage with subtotal
or total epiphysis lesion (Catterall group III-IV) and hip subluxation, excessive pelvic anteversion is characteristic, which is
expressed in an increase in the angle of inclination of the sacrum (SS) in combination with hyperlordosis of the lumbar spine
and negative imbalance, as well as a pelvic distortion towards the affected limb. The totality of these changes corresponds
to the IV type of vertical posture according to R. Roussouly, which can contribute to the development of degenerative-
dystrophic processes in the lumbar spine.

Keywords: Legg-Calve-Perthes disease, fragmentation stage, hip subluxation, frontal and sagittal spino-pelvic
relations.

Funding: state budgetary funding.

Beenenne VccnenoBanmsi TOCTEIHETO AECATUIETHUS JIET IM0-

KasaJiy, YTO MMEHHO IT03BOHOYHO-Ta30BblIi1 KOMILJIEKC,
KOTOPBIN SIBJSIETCS €AVMHOM KMHETUYECKOM CUCTEMOIA,

I[lo pgaHHBIM psSAa aBTOpPOB, 6one3Hb Jlerra-—
KanpBe-Ilepreca (BJIKII) BcTpevaeTrcsi ¢ d4ac-

totoit ot 0,4 mo 29 Ha 100000 mereit ¢ HaubOIb-
IIMM KOJIMYECTBOM C/IydyaeB B BO3pacTe OT 4 10 8 jieT
[1, 2, 3]. OcHOBHas NIpMUMHA PA3BUTUS ITOTO 3a60-
JIeBaHUS — HapylleHue apTepuaabHOi mepdy3un
MMPOKCUMMAJIBHOTO 3Mudu3a 6eIpeHHOl KOCTU C ero
MOCIenYIOIMM MHGAPKTOM 1 GOPMUPOBAHMEM OUara
HEKpO3a C PasjMYHbBIM 06b€MOM TOpaskeHMUs TOOB-
Kku 6eapa [4, 5]. EcrectBenHOe TeueHue BJIKII y meteit
C CyOTOTaJbHBIM WIM TOTAIbHBIM OYaroM ITOpaske-
HUsI, YTO cooTBeTcTBYeT III-IV rpymme mo kinaccudu-
kauyu Catterall, mpMBOOUT He TONBKO K Aedopmanymn
MMPOKCUMMAJIBHOTO 3Mudu3a 6eIpeHHO KOCTU, HO U
K HapyIIeHWIO COOTHOIIEHMI B Ta300eIJpeHHOM CyC-
TaBe B BUJie MMOABbIBMXA Oenpa [6].

MOJIEP’KMBAET KOHIIEMIINIO «KOHYCa SKOHOMMUM» [7, 8,
9, 10]. BmecTe ¢ TeM mporpeccupylole aHaTOMO-610-
MeXaHu4Jeckye U3MeHeHMs IPU Pa3IUYHbIX TaTOIOT -
YeCKMUX IpoIeccax JmMbo CO CTOPOHBI Ta306eapPeHHbIX
CYCTaBOB, JIMOO CO CTOPOHBI ITO3BOHOUHO-ABUTATENb-
HBIX CErMEHTOB MMOSICHUYHO-KPEeCTLOBOTO OTHesa Mpu-
BOJSIT K M3MEHEeHMSIM B CUCTeMe «Ta300elpeHHbIe
CyCTaBbl — Ta3 — IMOSICHUYHO-KPECTIOBBII OTHeN Io-
3BOHOYHMKA», BBI3bIBASI B3aMMHYIO TpaHCGhOpPMAINIO
" OTSTOIeHNe UMeIoIIMXCs nedopMalmii 1 mporpec-
CHMPOBAHMS IETeHePATUBHO-IUCTPOGMUECKUX 3a001e-
BaHMI. DTU SIBJIEHUS] IPOUCXOIAT 3@ CUET U3MEHEHUS
BepCHMM Ta3a B CaruTTalIbHOI IJIOCKOCTU U B JOCTATOY-
HO ITOJTHOV Mepe OIMCaHbI y MalMEHTOB C Pa3JINIHOM
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IaTOJIOrMeli ITO3BOHOYHMKA, AVCIIIa3eli Ta300eapeH-
HBIX CYCTaBoB, “hip-spine” cMHEAPOMOM, KOKCAPTPO3OM
[11,12,13, 14,15, 16, 17].

OmHOBPEMEHHO C 3TUM HEOOXOIMMO ITOTYEPKHYTD,
YTO aHaJIM3 COCTOSTHUS TTO3BOHOYHO-TA30BbIX COOTHO-
LIeHUI faeT MOHMMaHMe X TPOCTPaHCTBEHHBIX B3au-
MOOTHOIIIEHUI U JOCKOHATbHYIO OLIEHKY IapamMeTpoB
C TOYKM 3peHUS] AUATHOCTUKU MATOOTMYECKUX U3Me-
HeHM, cHOPMUPOBABIINXCSI B CUCTEME «IIO3BOHOY-
HMK — Ta300eIpeHHbIe CYCTaBbl». Bce 3TO MOXeT maTh
OCHOBY ISl pa3paboTKy HOBBIX ITOJXOIOB K XUPYPry-
YyecKoli Koppekiun nedopMaluii y gereii ¢ 60/1e3HbI0
Jlerra—KanbBe —IlepTeca. B HacTos11ee BpeMs B OTeue-
CTBEHHOJ! JIMTepaType OTCYTCTBYIOT JAaHHbIE 00 OIeH-
Ke COCTOSTHUSI (DPOHTAIBHBIX ¥ CaTUTTAIBHBIX TI03BO-
HOUYHO-Ta30BbIX COOTHOIIIEHUI y AeTeN C TTOABBIBUMXOM
6enpa ripu BJIKII.

Llenv uccnedosaHuss — MPOBECTY OLIEHKY PEHTre-
HOJIOTMYECKUX ToKa3zaTeneir GpOHTATbHBIX M CATUT-
TaJIbHBIX TMO3BOHOUYO-TA30BbIX COOTHOIIEHUIT y [e-
Teil C TIOABBIBMXOM Oempa mpu Oone3Hu Jlerra-—
KanbBe -Ilepreca.

Marepuan U MeTOabI

Iu3aitH uccaegoBaHMs: MOHOLIEHTPOBOE OTKpBI-
TOe KOTOPTHOE IIPOCIIeKTMBHOE MUCC/IeOBaHKe.

Kpumepuu exnwueHuss nayueHmos 8 uccuedosamue:

— OTCYTCTBME paHHee IIPOBOAMMbBIX orepaluii Ha
Ta306eIpeHHOM CyCTaBe;

— Bo3pacrT geteii ot 8 1o 10 jeT;

— Hajauuyue OLHOCTOPOHHEro 3KCTPY3MOHHOIO
ronBeIBMxA Gefipa ¢ mopaskeHueM anudusa, COOTBeT-
cTBytomuMm rpymmnam Catterall IIT1-1V;

— CTaaus MaToJIornyecKoro npoiecca — pparmeH-
Tauus;

— OTCYTCTBME BPOXIEHHO! UM TpPUOOpeTEeHHOI
MaToJOTUYM TI03BOHOYHOTO CTO06a, HEBpOJIOTuUYe-
CKUX HapyLIeHUI CO CTOPOHBI HYDKHUX KOHEYHOCTeI,
a Takke CUCTEMHBIX U TeHeTUYeCKUX 3a60/ieBaHMIA;

— no6poBosibHOE WHGMOPMMPOBAHHOE COTJIacue
3aKOHHBIX NIpeJCTaBUTe/Neil MalMeHTOB Ha ydyacTue
B IaHHOM UCC/IeJOBaHUN.

Kpumepuu uckntouenus:

— BO3pacT MeHee 8 u 6osee 10 s1eT;

— ouar Hekpo3a B 3nudmu3e 6eqpeHHOI KOCTH, CO-
oTBeTCcTBY0OIMI rpynmnam Catterall I-11;

— CTagusl MMaToJIOrMYecKUX M3MeHeHUl — OCTeo-
HeKpo3;

— MMIIPECCUOHHBII TIepeJioM WM BOCCTAaHOB-
JeHue;

— IBYCTOpOHHee
CYCTaBOB;

— HaJM4yue CMHOBUTA Ta300ePEeHHOrO0 CYCTaBa;

- HaluMuue CrubaTenbHO-TIPUBOASIIIE KOHTPaK-
TYpBI B Ta300€IpEHHOM CyCTaBE;

— Hajauuue BPOXKIEHHBIX MMOPOKOB Pa3BUTUS IIO-
3BOHOYHMKA, B TOM UMC/Ie HeITPaJIbHBIX MU alabTep-

Imopa>xeHue Ta306e,upeHHbe

HUPYIOUINX, BepUOUIMPOBAHHBIX HEBPOJIOTUYUECKUX,
CUCTEMHBIX U TeHeTUYeCKUX 3a60/1eBaHMIA.

IayueHnmot

B wucciegoBanme Bouium 20 mnammeHToB (20
Ta300eIpeHHBIX CYCTAaBOB) B Bo3pacTe oT 8 10 10 yer
(8,9%0,6) c BJIKII B cramuu dparMeHTanuu ¢ cyoTo-
TIbHBIM WM TOTAIbHBIM TOpakeHMeM ITuUbu-
3a 6empennoit koctu (III-IV rpynma mo Catterall)
" TIOABBIBUXOM Gempa. VI3 HUX JIMI] MYKCKOTO TTo/Ia
66110 13 (65%), skeHCcKoro — 7 (35%). ITalyieHThI ObLIN
TOCIIUTAIMU3UPOBAHBI JIJIS1 TIPOBeJleHMSI KOMIIJIEKCHO-
ro 00C/IeIOBaHMS ¥ XUPYPTUUECKOTO JIeUeHNs.

Memoduxka uccnedosanus

KnHuueckoe mccieqoBaHue He MMENO OCOGEH-
HOCTEeIl WJIM OTIMUMIA OT KJIACCUUECKON MEeTOOUKMU,
MIPOBOIMMOI TTAI[MeHTaM C OPTOIequyecKoit maToso-
rueit Ta3o6eqpeHHbIX CYCTaBOB. BceM maijeHTaM BbI-
MOJTHSITY peHTreHorpaduio Ta306eApeHHbBIX CYCTaBOB
B IepeJHe3aHelt MPOeKUUM U B IMONOKEHUU Jiexka
o Lauenstein, maHOpaMHYIO peHTTeHOTpaMMYy HMK-
HMX KOHEUHOCTelf, a Takke OOKOBYIO NAaHOpPaMHYIO
peHTreHOrpaMMy IT03BOHOYHMKA C 3aXBATOM T'OJIOBOK
O6elpeHHBIX KOCTeil B TOJOXKEHUM IMaleHTa CTOS.
[lo pesynbTaTaM peHTTeHOIPAMM, BbITOTHEHHbIX
B TIOJIOSKEHUM JIeKa, MPOBOAWIN OLI@HKY CIeIyIOIINX
MoKasaresieii: yrjla BepTMKaJbHOIO HAaKJIOHA BepT-
Jy>kHOI BmamuHbl (yron Sharp), yrma Wiberg, mre-
euHOo-AMadM3apHblil yIia, yriia aHTeTOPCUM IPOK-
CUMaJIBHOTO OTHAeNa OelpeHHOil KOCTU, CTelneHu
KocTHOTO MOKPBITUS (CKII). Ha ocHOBaHUM peHTTe-
HOJIOTMYECKOTO 06CIeI0BaHMsI, KOTOPOE BBITIOTHSIIIN
B IIOJIOK@HUU CTOSI, TPOBOMIIM OLIeHKY TToKa3aTeneit
BeJIMUMHBI Tlepekoca Tasa (pelvic obliquity — PO),
BeJIMUMHBI TPYAHOTO K1bO3a U MOSICHUUHOTO JIOp-
nmosa (o Cobb), TazoBoro ymia (pelvic incidence —
PI), yria HakiIoHa Kpectia (sacral slope — SS), yria
OTKJIOHeHMs Tasa (pelvic tilt — PT), a Takke carut-
TaJIbHOJ BepPTUKAJIbHOI ocu (sagittal vertical axis —
SVA) 1 1M03BOHOYHO-KPeCTIIOBOro yriia (Spino-sacral
angle — SSA).

Cmamucmuueckuti aHanus

O1eHKy TIOMlyUeHHBbIX JAHHBIX  OCYILIECTBJIS-
JIM TIpU TIOMOIM MporpaMmbl Surgimap v. 2.3.2.1.
CraTucTnyeckuii aHaau3 OPOBOAMIICS C MCIOIb30-
BaHueM mporpamm Excel 2010 u SPSS Statistic v.26,
(SPSS Inc. Chicago, Illinois, USA). C momobo ommca-
TEJIbHOM CTAaTUCTUKY PACCUNTHIBAIN CpemHue apud-
meTudeckue BennuuHbl (M), CTaHAApPTHBIE OTKJIOHEe-
Hus (SD), memmany (Me) ¢ 25 u 75 mpoLeHTUIIMU
(Q1-Q3). IIpoBogmicsi KOPPENSLMOHHBIA aHaIuU3
(kputepuii Pearson), IIpu 3TOM CUTYy CBSI3U paclieHM-
Bau no cienyomum mnokasarensim: 0,01<p<0,29 —
cmabast cBsasp; 0,30<p<0,69 — ymepeHHas CBS3b;
0,70<p<1,00 — cuapHas CBI3b. 3HaUeHMe KO3IDu-
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OMEeHTa OIMCHIBAJIO Ha/JIMuye IOJOKUTEIbHOM WM
OTpULIATENBbHOM CBSI3U. [IJIs1 OLIeHKM CTeIeHU U Bapu-
aHTa BJUSIHMS OOHOTO IpY3HaKa Ha APYTo¥ BbITIOTHS -
JIV perpeCCMOHHbBIN aHaIM3 B BUAE ITaPHOM JIMHEITHOM!
U KBaJpaTU4YHONM perpecCMoHHON mogenu. OlieHKa
IIOJIV BBIOOPKY ITPOBOAMIIACH C ITOMOIIbI0 KOO PUIIM-
€HTa MHOXXEeCTBEHHOJ netepMuHaium (R?).

PesynbraThl

IMpy rocuTanM3auyuy B KIMHUKY BCe TMAIIMEHTBI
MIpeIbSABIISIM KaJIo0bl Ha HapylleHye QYHKLIUM I0-
paskeHHO HIDKHE ! KOHEUHOCTH B BIJIe OTPaHMUeHMST
IBIDKEHUI B Ta300edpeHHOM cycTaBe. OIEHKY I0-
XOOKM TaIlMeHTOB He MMPOBOIWIIN B CBSI3U CO CTPOTUM
OpTOMeaMYECKUM PEXKMMOM, a UMEHHO TepeaBiKe-
HMEM IIpU TTOMOIIYM KOCThIJel 6e3 0ceBOi HarpysKku
Ha IOPaKEHHYI0 HMKHIOI KOHEYHOCThb. IIpu BU3Y-
aJIbHOM OCMOTpE Y BCeX IMallMeHTOB OTMevasIu mepe-
KOC Ta3a B CTOPOHY MATOJOTUYECKM U3MEHEHHOTO Ta-
306egpeHHOro cycraBa. HapyrieHuss (pOHTaIbHOTO
6aylaHca MO3BOHOYHMKA He ObLIO AMAarHOCTUPOBAHO,

a TectT Agamca ObIJI OTPUILIATEIbHBIN y BCEX MallVeH-
TOB. IIpM KJIMHMUYECKOJ OlLieHKe (DU3MOIOrmyecKux
M3rMOOB MTO3BOHOYHMKA BBISIBJIEHO, UTO Y 12 malyeH-
TOB (60%) MMeJI0 MeCTO YCUIEHME TTIOSICHUYHOTO JIOP-
n03a. OTHOCUTE/IbHOE YKOPOUYEHME HMKHE KOHEYHO-
ctu cocraBuio 10,6%4,3 mm.

Hapymennst GyHKIMM HUKHEA KOHEYHOCTM Ha
CTOpPOHE TIOpaKeHMSI XapaKTePU3O0BAIUCh TUINY-
HBIMM [JI1 [aHHOTO 3a00/eBaHMSI OTrpaHUYEeHUS-
MU aMIUIMTYJbl OTBeOeHUSI MU BHYTPEeHHeN poTauumn
B Ta300eIpeHHOM CyCTaBe, CpefHMe 3HAUeHUs KOTO-
pbiX coctaBwiu 15,3%*3° u 16+3,8° COOTBETCTBEHHO.
OYHKUMOHAIBPHO 3HAYMMBIX M3MEHEeHMI B IIOKasa-
TeJISIX aMIUIMTYIbl CTUOaHMs, TIPUBEIEeHMs, pa3ruda-
HUSI ¥ HAPYKHOI poTaiiuy He 61710 06HapykeHO. TecT
Thomas, XxapakTepusyIOUuii HaJUUKe CKPbITOM CIu-
6aTebHOV KOHTPAKTYphl B Ta300eIpEHHOM CyCTaBe,
y BCeX MalMeHTOB ObIT OTPULIATENTbHBIA.

Pe3ynbTaThl JIyueBbIX METOJOB MCC/IEOBAHUS TI0
BbIllle 0003HAYEHHBIM ITOKA3ATENSIM ITPECTABIEHbI
B Tabmuie 1.

Tabnuya 1

IlokasaTenu IpOCTPAaHCTBEHHOI OpMEHTaLMM BepTIy>KHOM BIIaJMHBI, IPOKCUMAaIbHOTO OTAeNna
GepeHHOJi KOCTH, CTAa0M/IBHOCTU Ta300epeHHOr0 CyCTaBa, GPOHTAIBHBIX ¥ CAarUTTATIBHBIX
NO03BOHOYHO-Ta30BbIX cCOOTHOLIEeHMI y AeTeli ¢ BJIKII B cpaBHeHMM ¢ HOpMaTHMBHBIMU ITOKa3aTeIsIMU
(Kamocko M.M. 2010 [18], Hesarikia H. et al., 2018 [19])

[TareHThI OCHOBHO TPYIIIbI HopmaTuBHbIe TTOKa3aTenmn

Mg Ry (M£SD) Me (Q1-Q3) Y 370pOBbIX feTeil

Vron Sharp, rpan. 49,9+2 4 35-45
49,1 (48-52,8)

Vron Wiberg, rpag. 9,9%4,1 25-40

11 (5,5-13)
HIIY, rpa. 141,5+5,3 125-145
141,5 (138,3-145)
VA, rpam. 15,3%2 10-30
15 (13,3-16)

CKII, % 58,3%7 85-100
57,5 (51,3-64,5)

PO, rpap. 5,3+2,4 -

5,6 (3-6,5)
PI, rpag. 41,4%5,2 45,4+10,7
42 (36,6-45,7)
PT, rpap. -1,8+3,6 10,3%6,5
-2 (-5,3-1,3)

SS, rpag. 43,3%4 2 35,4+8,1
43,8 (39,9-47,1)

TK, rpa. 36,1%6,9 37,1£9,9
35,4 (32,3-38,3)

GLL, rpap. 59,7%9,5 39,6124
62,6 (52,7-67,7)

SVA, Mm -18,8+18 0,1£2,3

-17,9 (-37,5-(-7,4))
SSA, rpap. 140,5%4,6 130,4+8,1

140,4 (138-145,4)
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V3 ga"HBIX TAGIMUIIBI YCTAHOBJIEHO, UTO Y TALV-
eHTOoB ¢ BJITTI mmeno MeCcTO yMepeHHO BbIpa’keH-
HOe MpeBblllleHMe BepxXHel IpaHuIlbl HOPMaJIbHBIX
3HAUYEeHMI yrIjla HAaKJIOHA BEPTAYXKHON BOagUHBI B
BEPTUKAJIBHOM TIJIOCKOCTM, YTO MOXKET OBITb 00-
YCJIOBJIEHO SKCTPY3MOHHBIM IOJIBBIBUXOM Oempa,
0 YeM CBU[IETeJbCTBYIOT MaTOJOTUYECKME 3Haue-
Hug yriaa Wiberg u CKII ¢ HamuyMeM ydacTKa JIO-
KaJbHOM TUIEPHpecCuy CyCTaBHBIX IMOBEPXHOCTEN
B BepxHe-JiaTepaJibHOM OTAene U GhOpMUPOBAHU-
eM BTOPMYHOI medopMaluy BEPTIYKHOM BIIagu-
Hbl. 3HaueHus HIAY n YA Haxoouauch B Ipeneiax
3HaUeHUi (OU3NOIOTUYECKOV HOPMbI. Y BCeX mMa-
IIMEeHTOB MMEJICS IMEepPeKoC Ta3a BO (POHTAIbHOM
IIOCKOCTY, KOTOPBIM OBLI CBSI3aH C YKOPOUYEHMEM
6eqpeHHOl KOCTU 13-3a KOJIIaIica roJIOBKM U Hapy-
meHus: GyHKIUM GU3apHOi MIacTUHKU. M3yueHne
OCHOBHBIX MH[IEKCOB CaruTTaJbHbIX MO3BOHOYHO-
Ta30BbIX COOTHOIIEHM} MOKa3ajo, UTO 3HAYEeHMUS
aHaToMuueckoro rmnoxasarensi Pl oramuanuch ot
QHAJIOTMYHBIX 3HAUYEHUI B aCUMIITOMAaTUYeCKO
JIeTCKOJ MOMYJSLUMM COIJIACHO AAHHBIM JIMTEpaTy-
pol [19]. OnHOBpeMeHHO C 3TUM 3HayeHUs I103U-
LIMOHHOIr'0 ToKasaTesi SS mpeBbllIaaM UX, a 3Ha-
YeHMUs IMO3ULIMOHHOro PT OBUIM OLIYyTUMMO HIIKE.
[Togo6HbIE M3MeHEeHMSI CBUIETEIbCTBYIOT O HaJN-
4YMM Ype3MepHOV aHTeBepCuM Ta3a. 3HaYeHUS Be-
JUYMHBI TJI06aJbHOTO MOSICHUYHOTO JIOpHO03a Cy-
1IeCTBEHHO TIpeBbIIAIM CpeJHecTaTUCTuYecKue
ToKasaTenu, a TpyIHOTo K1 03a — He UMeJI OT HUX
ommunii. TlokasaTenp IM06aJIBHOIO CAarUTTATBHO-
ro 6anaHca (SVA) umesn oTpuilaTe/ibHble 3HAUEHUSI
B MMOJABJSIONIEM OGOJNBIIMHCTBE CJIy4aeB, UTO CBU-
JleTeIbCTBYeT O HAJIMUMM HEraTUBHOTO AucbanaHca
Yy IAHHOI KaTeropuu naiyueHToB.

Kpome TOrO, CpemHme 3HAUeHMSI IMO3BOHOYHO-
KpecTLoBoro yria (SSA) npeBblliajii HOpPMaTUBHbIE,
YTO CBUIETENbCTBYeT 00 OTKJIOHEHMM TYIOBUINA
B II€JIOM K33y [0 OTHOIIEHMIO K Ta3y U O ero u36bI-
TOYHOM poTrauuu Krepenu. [IpoBegeHHBINI KOppesi-
LIMOHHBIV aHa/IN3, MpeACTaBJIeHHbII Ha PUCYHKe 1,
10Ka3aja HaJluuyue CUJIbHOM IOJIOKUTENbHON CBSI3U
(KpacHas CIUVIONIHAS JTMHUS) MEXIY aHaTOMUUECKUM
napametpoM (PI) n nosuumoHHbIM (SS), mexxny SS n
[J106aJIbHBIM ITOSICHMYHBIM JIOpA030oM (GLL), a Takke
mexnay SS m SSA, ymepeHHO BBIPKEHHO ITOI0XKM-
TEeJbHOM (KeJITasi MyHKTUPHAs JIMHUS) MEXIY aHaTO-
mudyeckuM napaMmetpoM (PI) u mosunmonusim (PT) n
[JI06aJIbHBIM MMOSICHUYHBIM JIopao3oMm (GLL). Kpome
TOTO, HAM¥ OOHapy>KeHa YMepPeHHO BbIpaKeHHAasl OT-
puiiaTenbHas CBI3b (YepHasi MYHKTUPHAS JUHUS)
MEXIY BEJIMYMHONM IlepeKoca Tasa BO ()POHTAIbHOI
miockoctu (PO) 1 MO3UIIMOHHBIM Ta30BbIM IapaMe-
TpoM SS, a Takke IJI06aJIbHBIM ITOSICHUYHBIM JIOPIO0-
30Mm (GLL).

Puc. 1. KoppensuuoHHbIe CBSI3U MEXKIOY OCHOBHBIMU
rokasarenssMy GPOHTAIBHBIX Y CATUTTATbHBIX
IT03BOHOYHO-TA30BbIX COOTHOIIEHMIA

(TIOSICHEHUS B TEKCTE)

Fig. 1. Correlations between the main indicators

of frontal and sagittal vertebral-pelvic relations
(explanation in the text)

Ha pucynke 2 mnpepncraBjieHbl pe3yabTaTbl IMPO-
BEeIEHHOI'O PerpecCMOHHOr0 aHaau3a, OTPaKalollero
B3aMMOCBSI3b MeXIy (POHTAJIBHBIMU U CATUTTAIIb-
HBIMJ ITI03BOHOYHO-Ta30BbIMM COOTHOIIEHUSIMMU.

Koadduunent nerepmuuanum (R?) mo B3aumo-
CBSI3M1 OCHOBHBIX CAaruTTaJbHBIX IMTO3BOHOYHO-TA30-
BBIX COOTHOIIeHM (puc. 2 a, b, ¢) He mpesbimian 0,55 u
He MMeJl 3HaUMMBIX OT/IMUMIL MeXIY JIMHENHOM U KBa-
JIpaTUUHOM MOJEeISIMU, UTO TIPUOIMKAIO U3ydaeMble
MIpU3HAKU K JIMHEITHON perpeccuy, a almnpoKCuManust
CUMTAETCS YIOBJIETBOPUTENBHOM, MOCKOIbKY TOIBKO
55% BBIGOPKM MOXKET MMeTh 000CHOBaHMe GOpMYIIoit
perpeccuu. ODHOBpEeMEHHO € 3TUM KO3DOULIMEHT fe-
TepMmuHauuy (R?) Mesxay yrimom Hak/IoHa kpectia (SS)
¥ MIO3BOHOYHO-Ta30BbIM yI7ioM (SSA) cocrasuia 0,82 u
TaKke He MMeJ 3HaUMMBbIX OTJAUYMIT MeXAY MOIEeNs-
MU, a allIPOKCUMAaLMs CYUTAETCS XOPOILIelt, TOCKOIb-
Ky 6omee 80% BBIGOPKM MOXKET OBITb OGOCHOBAHO
dbopmynoii perpeccun. KosdhduimeHT feTepMmuHaIum
(R?) 1o B3aMMOCBSI3M BeIMUMHBI ITlepeKoca Tasa U yria
HaKJIOHa KpecTia (SS) ¢ m106aJbHBIM MMOSICHUYHBIM
noprmo3om coctasui 0,22 (puc. 2 d, e), mpuueM Takxe
He MMeJIOCh IOCTOBEPHO pa3HULIbI MEXIY JIMHEHOM
M KBaJpaTUYHOM perpeccrOHHON MOZENbIO C peBa-
JMMpOBaHKeM JMHelHoit. TakuM 06pa3soM, Ha OCHOBA-
HUM NIPOBEJIEHHOT'O PerpecCMOHHOr0 aHaan3a MOKHO
crenaTth 3aKkilyeHue, yto y nauueHTtos ¢ BJIKIT oT-
MeuaeTcsl YMeHbllleHye yria OTKIOHeHMUs Tasa (PT)
C yBeIMUYEeHMEeM BeIMUYMHBI Iepekoca IOoCIeSHero
(PO), a TakKke yBelMueHMe HaKJIOHA KpecTua (SS), uTo
B pe3yJibTaTe CII0COOCTBYET YBETMUEHUIO TTOSICHUYHO-
ro noppo3sa (GLL).
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Puic. 2. Pe3ynbTaThl PErpecCMOHHOTO aHaIM3a, OTPasKaloIye B3aMMOOTHOIIEHNSI MeKIY GPOHTATbHBIMU
M CarUTTAIbHBIMM TTO3BOHOYHO-TA30BbIMM COOTHOIIEHUSIMM: @ — Mexkny PI u SS; b — mexxny PI n PT;
¢ — mexxny GLL u SS; d — mexxmy SSA u SS; e — mexkay PO u GLL; f — mexkmy PO u SS

Fig. 2. Results of regression analysis reflecting the relationship between the frontal and sagittal vertebral-pelvic ratios:
a — between PI and SS; b — between PI and PT; ¢ — between GLL and SS; d — between SSA and SS;

e — between PO and GLL; f — between PO and SS

Oo6cykaeHme

Ha ceropmusiinmii neHb 06ILIeM3BECTHO, UTO pas-
JuuHble 3a6o0yieBaHMsI Ta300epEeHHBIX CYCTaBOB
CITOCOOHBI BAMATh HA COCTOSIHME ITOSICHUUHO-KPeCT-
LIOBOI'O OTHe/Na IMO3BOHOYHMKA 3a CYET M3MEeHEeHMII
BO (DPOHTAJBHBIX M CATUTTAIbHBIX ITO3BOHOUHO-TA-
30BBbIX COOTHOWeHMAX [12, 20, 21, 22]. Kpome ToOTO,
PSIIT aBTOPOB YTBEPSKAAET, UTO M3MEHEHUS CO CTOPO-

HbI Ta30BbIX MHAEKCOB C TEUEHMEM BPEMEHM BEIYT
K TpaHchoOpMalyy CarMTTaJbHOTO MPOoduis mosc-
HMUYHOTO OT/e/Ia II03BOHOYHMKA. TO MIPUBOIUT K U3-
MeHEeHMI0 61IOMeXaHMUYEeCKMX COOTHOILEHNIT B TT03BO-
HOYHO-IBUTATEIbHBIX CETMEHTAX U, COOTBETCTBEHHO,
K YBEJIMUEHUIO HATPy3KM OO Ha MepemHIolo, 6o
Ha 3aIHIOI0 KOJIOHHY IT03BOHOYHOTO CTOI6A, UTO CITO-
cobeTByeT (POPMUPOBAHMIO U IIPOrPECCUPOBAHUIO
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JlereHepaTUBHO-AUCTPOMNUECKUX ITPOIIECCOB  YKe
B MOJIOZOM Bo3pacre [11, 23].

[Ty6nuKkamyum, MOCBSIIIEHHbIE OII€HKE COCTOSTHUS
M03BOHOYHO-TAa30BbIX COOTHOLIEHUN Yy IeTeil ¢ pas-
JIMYHOM OPTOIEeAMYECKOl IMaTOI0rMel, B HaCToslIee
BpeMsI HOCAT eIMHUYHBIN XapakTep [12, 22, 24, 25].
Kpome Toro, mpoBemeHHbINi MH(POPMALMOHHBIA T10-
MUCK MOKasa/l Hajauuue egUHCTBEHHON CTaTbM, B KO-
TOpPOJi paccMaTpuUBAETCs COCTOSIHME CaruTTaTbHOTO
banaHca y 78 mereii IMocie mepeHeceHHOo 6oyie3Hu
Jlerra—KanbBe-Ilepreca [26]. ABTOpBI HenawmT 3a-
KJIIOUeHMe, YTO [Ji JaHHOJ KaTeropuy MaieHTOB
XapaKTepeH II00aIbHbIi HeraTUBHBIN A1c6aaaHC, KO-
TOPBIN CBSI3aH C YIUIOIIeHUEeM MOSICHUYHOTO JIOpA,03a.
OIHOBPEMEHHO C 3TUM Yy 25% meTeii M3 3TO IPYIIIbI
MMeIM MeCTO Pas3jiMvyHble aHOMaauM PasBUTUS TO-
3BOHOYHMKA, KOTOpble, HAa Hall B3IVISA[, UCKaskKaloT
MoJy4yeHHbIe pe3y/bTaThbl. B Xome mpoBegeHHOro UC-
CJleloBaHMUSI aBTOPbl He TMPOBOAMJIM OII€HKY COCTO-
SIHMSI HapYIIEHMI COOTHOILIEHUI MEXOYy Ta30BbIM
1 6eIpeHHBIM KOMITOHEHTaMM CyCTaBa.

Hacrosimee wncciemoBaHMe MOPOBEOEHO Yy HeTeN
B CTaAMM TEKYIIEro Mpolecca ¢ BepupuiMpoBaHHbIM
HapylIeHKeM COOTHOIIEHMIi B Ta300eIpeHHOM CyCTa-
Be B BUe NoABbIBUXa 6empa. OTCYTCTBME aHAIOTUY-
HBIX OTEUYECTBEHHBIX M 3apyOEeKHBbIX MCCIeNOBAHMI
3HAUUTENbHO 3aTPyOHSIET MPOBeAeHME aJeKBaTHO-
o CPaBHUTENbLHOTO aHaliu3a IONyUeHHbIX JAHHbIX.
Vcxonst U3 1oydeHHbIX pe3yabTaTOB MOKHO CKa3arTh,
YTO IJ151 JaHHOM KaTeropuu NalyeHTOB XapaKTepHa
M30BITOYHAST POTAIMs Ta3a Kiepeny, KoTopas Impu-
BOAUT K M3OBITOUHOMY JIOPAO3MPOBAHUIO TOSICHUY-
HO-KpEeCTIIOBOTO OT[esia MO3BOHOUYHMKA UM HeraTuB-
HOMY AMCOaJIaHCy, YTO TaKKe HaGIImaeTcs y JINII
C IMCIUIa3yei Ta306eIpeHHbIX CYCTaBOB I cTereHu 1o
Crowe [12, 21]. OgHako OJis1 OCJIEIHUX XapaKTEPHO
HapylleHMe CUJIbHO MOI0XKUTENbHOM KOPPEISIMOH-
HOJ CBSI3M MEXIYy aHaTOMMUYeCKMM Ioka3saTeneM PI n
MO3UIMOHHBIM OKa3aTeleM SS, UTO CBUETENbCTBY-
eT 0 HapyIIeHUy B KMHETUUYECKOe CUCTeMe «Ta306em-
peHHble CyCTaBbl — Ta3 — IMOSICHUUHO-KPECTIOBbIN
OTJIeJ TT03BOHOYHMKA» Y MOXET OBbITh CBSI3aHO C Ha-
JMYMeM KpaHMaJIbHOTO CMeIIeHUs TOJIOBKM GempeH-
HOJ KOCTH, UTO He HabJII0IaeTcsl y JeTeil ¢ TOABbIBU-
xoM 6enpa npu BJIKII. BMecTe ¢ TeM MOXHO CIO€eIaTh
MpenoaoKeHe, YTO BHE 3aBUCMMOCTY OT STUOIOTUN
TIOABBIBMX Oefipa IMIPUBOAUT K M3MEHEHUIO IIPOCTPAH-
CTBEHHOTO TTOJIOKEHMSI Ta3a B BUJIE €r0 M30bITOYHOM
aHTeBepCuM, 4To (GopMuUpyeT TUIIEPTOPAOTHYECKII
TUII BePTUKAIbHOV ocaHku 1o P. Rousoully [27].
CdopmupoBaHHOE ITaTOJIOTUYECKOE aHATOMO-01oMe-
XaHMYeCKOe B3aMMOOTHOIIIEHME MOXKET CIIOCO6CTBO-
BaThb pPa3BUTUIO TaKUX JIereHepaTUBHO-IUCTPOdU-
YecKMx TPOLeCCOB B 3aJHel KOJIOHHE MOSICHUYHOTO
OT[ela T03BOHOYHMKA, KaK «IIeIYIONIMEeCs)» OCTUCThIE
OTPOCTKMU, AUCKOMATUS TTePEXOIHOTO OTAesa U Jaxke
crioHguionucres [28, 29].

OzpaHubleHue uccnedogamus

Hacrosimee nccienoBanyue MMeeT psifi OrpaHuue-
HMI, B YaCTHOCTM [IOCTaTOYHO Maayl KOropry Ia-
I[IeHTOB, 4TO OOYCIOB/IE€HO HEBBICOKO} 4YacTOTOM
BCTpeuaeMOCTM TOABBbIBMXA Oenpa B cramuu (par-
MeHTal}M, a Takke OTCYTCTBME TeMaTUYEeCKUX My-
6mukanuii. Heo6XoaMMo MpOAOIKUTh U3yUeHue Kak
MCXOLHOTO COCTOSIHMSI INO3BOHOYHO-Ta30BOTO KOM-
TJ1eKca y JaHHOV KaTeropum nauueHTOoB, TaK U Iocye
MpoBefeHMs] CTAOMIU3UPYIOUUX PEKOHCTPYKTUB-
HO-TIJIAaCTMYECKUX Ofepaluii Ipy MoaBbIBUXe Gempa
y nauyeHTos ¢ bJIKII.

3aKk/ouyeHne

V nmeteit ¢ 6Gonesubio Jlerra-Kanbse-Ilepreca
B craguu (GparMeHTauu C CyOTOTaIbHBIM WU TO-
TaJbHBIM TMOpaxkeHueM smmdmsa (rpynma III-IV mo
Catterall) u momBbIBUXOM Oefpa xapaKkTepHa U30bI-
TOYHAasl aHTeBepCUsl Ta3a, UYTO BBIPAXKAaeTcs B YBe-
JIMYeHUM TOoKasaTesleil yrjia HakjoHa Kpectua (SS)
U yMeHbllleHUM yria oTkiaoHeHus Tasa (PT) B coue-
TaHUM C TUIEPIOPAO030M NOSICHUYHOTO OTHeNa IOo-
3BOHOUHMKA M OTpUIIATENbHBIM JucbanaHcoMm (pes-
KO OTpuLiaTeJbHble 3HaueHus mnokasartensi SVA),
a TakXke IEpPeKOCOM Ta3a B CTOPOHY IMOpaskeHHO
KOHeYHOCTH. COBOKYIIHOCTb [JaHHBIX W3MeHEeHUH
y IeTeli ¢ JaHHOI [1aTOoNoTHel cooTBeTCcTByeT IV (Tu-
MEepIOPAOTUYECKOMY) TUITY BEPTUKAIIbHOM OCaHKM 10
P. Roussouly, yTo MoskeT crIocOGCTBOBATh Pa3BUTUIO
JlereHepaTUBHO-AUCTPODUUECKUX TPOIECCOB B TO-
SICHUYHOM OTZejle TI03BOHOYHMKA. [Ipu mimaHupoBa-
HUM U TIPOBEEHUM CTAOUIU3UPYIOMINX PEKOHCTPYK-
TUBHO-TJIACTUYECKUX OTIepanuil Ha Ta306eApeHHOM
cycTaBe IO MOBOJY MOABbIBMXA Oefpa y MalueHTOB
¢ BJIKIT Heo6X0AMMO YYUTHIBATH MMEIOLIMECS I1aTo-
JIOTUYECKME HapylleHMs T03BOHOYHO-Ta30BOr0 KOM-
IJekca C 1eabl0 BOCCTAHOBJIEHMSI MX NPaBUJIbHBIX
COOTHOIIEHUI U TIPOPUIAKTUKM Pa3BUTHUS JeTeHe-
pPaTUBHO-AUCTPODUUECKUX MTPOI[ECCOB B MOSICHUYHO-
KDPECTIIOBOM OTZeJie I03BOHOYHMKA.

Dmuueckas Kcnepmu3sa

IMpoBemeHue McciemoBaHus 06CYKIEHO U ogobpe-
HO sTudyeckuMm KomutetroM PIBY «HMUIL OTO um.
I.W. Typaepa» Mun3apasa Poccuu (Beirmcka m3 1po-
Tokoja N2 21-3 or 01.07.2021 r.).

HHpopmuposartoe coznacue

3aKOHHbIE npeacrtaBUTe/IM IIaMEeHTOB Oain CO-
riacve Ha ydacCTue B MCCI€dOBaHUM U Hy6JII/IKaL[I/IIO
€ro pe3yJjbTaTOB.
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Abstract

Background. The malleoli fractures in combination with the fractures of posterior edge of the tibia are considered unstable
injuries and present particular difficulties in surgical treatment. The aim of the study was to evaluate short-term and mid-
term results of osteosynthesis on account of unstable fractures of malleoli and posterior edge of the tibia using posterolateral
surgical approach. Materials and methods. The analysis of short-term and mid-term results of the treatment of 29 patients
with malleoli fractures types 44-B3 and 44-C1.3, C2.3 and C3.3 (according to the AO classification) with the involvement
of the Volkman's posterior tibia fragment was performed in traumatology departments of three hospitals during the period
from January 2019 to September 2020. In all 29 cases the fracture of the posterior edge of the tibia was classified as type
1 according to the classification of N. Haraguchi et al. All patients underwent osteosynthesis of the posterior edge of the
tibia and the lateral malleolus via posterolateral surgical approach. Combined fracture of the medial malleolus was fixed
via classical medial approach. 5 patients (17.2%) with continued instability of the distal tibiofibular syndesmosis underwent
fixation with positional screw. Functional results, as well as the range of motions in the ankle joint were evaluated with
the use of AOFAS and Neer scales 3, 6 and 12 months after surgery. Results. Statistically significant improvement in
functional outcomes over time was noted when evaluated on the AOFAS scale (p<0.05) and on the Neer scale (p<0.01).
12 months after the surgery these points were 83.2+13.4 and 87.8+16.8 respectively. Complications were noted in 5
patients (17.24%). Deep periimplant infection was registered just in one case, another patient had marginal necrosis
of the operative wound. Three patients had clinically significant post-traumatic deforming arthritis of the ankle joint.
Conclusions. Posterolateral surgical approach has advantages when performing osteosynthesis in patients of the studied
profile and enables anatomical reduction and stable fixation of fragments of the Volkman's posterior edge of the tibia,
which provides the possibility of early mobilization of the ankle joint and has positive effect on the results of treatment.

Keywords: malleolar fracture, tibial posterior edge fracture, osteosynthesis of malleolar fractures, posterolateral surgical
approach.
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Pecdepar

ITepeioMblI JIOOBIKEK B COUETAHUM C TTIepeJioMaMy 3aHero Kpasi 6obiie6epiioBoit koctu (BBK) SB/sIOTCS HeCTaOMIbHBIMU
TOBPEXAEHUSIMY U TIPECTABISIOT 0COObIE CJIOKHOCTY B XUPYPruvyeckoM jedeHuu. Llesb pabomest — OLieHUTH GvKaiiiime
M CpeTHECPOYHbBIE PE3YIbTATHI OCTEOCHHTE3A MTPY HECTAOMIIBHBIX ITepeioMax JOAbIKEK Y 3aTHEr0 Kpast 60/1bIIe6epIioBoit
KOCTY C UCIIOb30BaHMEM 3aJHEIATEPATLHOTO XMPYPrUuecKoro noctyna. Mamepuan u memodsl. BeIonHeH aHANU3 6/m-
SKaMIIMX Y CPeHECPOUHBIX PE3Y/IbTATOB JieueHUS 29 GObHBIX C ITepeioMaMMy JIOAbIKEK TUITOB 44-B3 1 44-C1.3, C2.3 1 C3.3
o knaccudukaiyu AO ¢ BoBiaeueHueM 3agHero ¢pparmenta ®onbkMaHa BBK. V Bcex malyeHTOB IepeioM 3aJHero Kpas
BBK 6bu1 K1accudunypoBan Kak i I mo knaccudmkaimym N. Haraguchi. Bcem 60/bHBIM BBITIONIHEH OCTEOCHMHTE3 dpar-
MeHTa 3agHero Kpast bBK u narepanpHOI IOABDKKY U3 3aJHeNaTepaabHOro AocTyIa. CoueTaHHbBIN MepeoM MeaualbHOM
JIOOBDKKY (PUMKCUPOBA/IM U3 MequaabHOro goctyna. Y 5 (17,2%) naieHTOoB Py COXPaHSIONIeiicss HeCTabMIbHOCTU IUCTa/Ib-
HOTO MeX6EePIIOBOTO COWIEHEHMSI BBITIONHSUIM €T0 GUKCALIMIO TIO3UIIMOHHBIM BUHTOM. PYHKIIMOHAIbHbIE PE3YIbTAThI MO
wkanaM AOFAS u Neer, a Takke aMIUIMTYLy ABVDKEHMI B TOJIEHOCTOITHOM CyCTaBe OLleHMBaIY B CPOKM 3, 6 1 12 mec. mocie
oneparnuit. Pezynomamet. YiyuiieHve GYHKIVOHAIbHBIX MCXOJOB C T€YEHMEM BPEMEHM OTMeUanoch 1o mkasam AOFAS
(p<0,05) n Neer (p<0,01). Ha cpoke 12 mec. 3Tu mokasaTenu coctaBuian 83,2+13,4 u 87,8+16,8 6a/lJIOB COOTBETCTBEHHO.
OcnoskHeHMs 6bUTM OTMeueHbI Y 5 (17,2%) maryeHToB. [iy6oKas mepuuMITIaHTHAs MHGEKIVS 3aperucTpUpOBaHa B OGTHOM
cTyJae, elle y OGHOTO 60JIbHOTO OTMEUEH KPaeBoil HEKPO3 MOC/IeONEPAIIMOHHO paHbl. Y TpeX 6OMbHbIX MMEJICST KIHNYe-
CKM 3HAUMMBIiT TTOCTTPaBMAaTUUECKMIT NeOpMUPYIOLINIT apTPO3 rOJEHOCTOITHOTO CyCTaBa. 3akloueHue. 3aJHenaTepatb-
HBII XMPYPTUUECKUIT TOCTYTI MMEET MPEUMYIIECTBA MMPU BBITIOTHEHUY OCTEOCHHTE3a U MO3BOJSIET JOOUTHCS aHATOMUYHO
PerosuLum 1 CTabuIbHOM GUKcaly OTIIOMKOB 3aaHero kpast BBK ®onbpkMaHa, 4To o6ecreurBaeT BOSMOKHOCTb paHHEl
pa3paboTKy ABMKEHMIT B TOIEHOCTOITHOM CYCTAaBe Y MOJIOKUTENbHO CKa3bIBAETCS HA PE3Y/IbTATaX JIEUeHUS.

KiroueBble CJI0Ba: IepeioMbl JIOADKEK, IEPETIOMbI 3aJHET0 Kpast 60/1bIe6ep1ioBoii KOCTY, OCTeOCUHTES, 3aiHeNaTepalb-
HBII XUPypPruyecKkuii JOCTYII.
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Background

One of the most frequent intraarticular injuries
are unstable malleolar fractures [1]. Such injuries
are usually associated with subluxations or dis-
locations of the ankle joint due to the lesion of
its stabilizing ligaments, and in 7-40% of cases
they are also combined with the fracture of pos-
terior edge of distal tibia with formation of one
or more bone fragments in the area of the ana-
tomical Volkmann triangle [2, 3]. This combina-
tion of fractures forms a group of severe unstable
injuries of the ankle joint, which present certain
difficulties in surgical treatment.

According to experts, the results of surgical
treatment of such fractures, unfortunately, are
worse in comparison with the injuries without the
fracture of posterior tibial fragment and are far
from desirable [4]. In particular, a large percent of
complications and unsatisfactory outcomes re-
mains, primarily associated with mistakes in the
restoration of the ankle anatomy, especially the
articular surface of the tibia. At the same time,
according to some authors, the percent of post-
traumatic arthrosis in patients with malleolar
fractures, including fractures of posterior edge
of the tibia can reach 40% [5]. And, as it became
clear analyzing the pre- and postoperative re-
sults of computer tomography (CT), this often
happens due to neglection of osteosynthesis or
incorrect reduction and fixation of fragments of
posterior edge of the tibia.

After studying the publications, we came to
the conclusion that in the absolute majority of
cases, the best surgical treatment tactics for un-
stable malleolar fractures associated with frac-
tures of posterior edge of the tibia is anatomical
reduction and fixation of all components of such
fractures [6]. For these purposes, the use of pos-
terolateral surgical approach seems to be very
promising, so that it is considered convenient to
perform an open direct reduction and fixation of
the posterior Volkmann fragment, and it is also
possible to perform osteosynthesis of the lateral
malleolus. Some foreign publications also indi-
cate that the posterolateral approach is ideal for
one of the most frequent variants of discussed
injuries: the lateral malleolus fracture in (with)
the presence of large fragment of the posterior
edge of the tibia, but it is used in clinical prac-
tice quite rarely [7]. This is due to the lack of
knowledge regarding the details of the surgical

technique, possibilities for osteosynthesis, fears
of damaging important anatomical structures or
disrupting the blood supply of the skin, but most
importantly - the lack of information about the
outcomes of osteosynthesis performed via pos-
terolateral approach. All the factors mentioned
above determined the aim of our study.

The aim of the study was to evaluate the short-
term and mid-term results of osteosynthesis
of unstable malleolar fractures and posterior
edge of the tibia using posterolateral surgical
approach.

Materials and methods
Design of the study

A retrospective cohort observational multicent-
er clinical study is based on the analysis of the
results of surgical treatment of malleolar frac-
tures types 44-B3 and 44-C1.3, C2.3 and C3.3
according to the AO classification involving
the posterior fragment of Volkman in the or-
thopedic departments of three hospitals of the
Leningrad region (Tosnenskaya, Gatchinskaya
and Vsevolozhskaya Clinical Hospitals) from
January 2019 to September 2020. A total of 302
patients with fractures of segment 44 according
to the AO classification underwent surgery dur-
ing this period.

Patients who met the following criteria were
included in the study group:

- isolated closed injury with fractures of types
44-B3 and 44-C1.3, C2.3 and C3.3 according to
the AO classification;

- age of patients older than 18 years;

- absence of chronic diseases in the stage of
sub- and decompensation, oncological pathology
and chronic usage of glucocorticoids;

- the time from the injury is no longer than 30
days.;

- treatment of fractures of posterior edge of
the tibia and lateral malleolus using posterolat-
eral surgical approach.

A total of 29 patients (6 men and 23 women)
were included in the study, whose average age
ranged from 31 to 86 years (on average 52%15
years).

According to the AO classification, in 25
(86.2%) cases fracture type was 44-B3 (trans-
syndesmotic fracture of the lateral malleolus in
combination with fractures of the medial malle-
olus or rupture of the medial ligament complex
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and with the fracture of the posterior edge of the
tibia), in 1 (3.4%) case — type 44—C1.3 (simple
suprasyndesmotic fracture of the fibula with the
fracture of the posterior edge of the tibia and me-
dial malleolus), in 1 (3.4%) case - type 44-C2.3
(comminuted suprasyndesmotic fracture of the
fibula with the fractures of posterior edge of the
tibia and medial malleolus) and in 2 (6.8%) cas-
es — type 44-C3.3 (high fracture of the fibula in
combination with the fracture of posterior edge
of the tibia and medial malleolus).

The size of posterior edge of the tibia frag-
ment was measured on radiographs in the lateral
view relative to the sagittal size of the articular
surface of the tibia. In 8 (28%) patients, this size
was less than 0.3, but was sufficient for fixation;
in 3 patients it was close to 0.5 (10%), and in 18
patients it was 0.3-0.4 of the length of the artic-
ular surface of the tibia in the lateral view (pro-
jection) (62%). Taking into account the results of
measurements on radiographs in all patients, the
fracture of posterior edge of the tibia was classi-
fied as type I according to the classification of N.
Haraguchi et al. [8].

In the majority of patients (26 or 89.7%) the
mechanism of the injury was a low-energy trauma
and usually involved ankle joint rotation when
falling from their own height. One patient (3.4%)
in the study group was injured when falling down
the stairs, and two more (6.9%) received a direct
blow to the ankle joint.

Primary trauma care in most cases (17 patients
— 56%) consisted of closed manual reduction of
bone fragments using local anesthesia and sub-
sequent plaster immobilization. However, in 11
(37.9%) patients the result of the primary closed
reduction was unsatisfactory with the presence
of a significant displacement of bone fragments.
In this situation skeletal traction was applied. In
one case (3.4%) an external fixation device with
ankle joint immobilization was applied as the
first stage of the surgical treatment.

The individual architectonics of fractures were
evaluated on the basis of radiograms of the ankle
joint and lower leg in three standard views — an-
teroposterior, lateral and anteroposterior with
internal rotation of the foot by 15-20°.In 15 cas-
es (51.7%) CT of the ankle joint was performed in
the preoperative period, which allowed to study
in details the features of the fracture, to assess
the degree of involvement of posterior Volkman

fragment and articular surface of the distal tibia.
The decision on the requirement of posterolat-
eral surgical approach and open fixation of pos-
terior edge of the tibia was made based on the
classification of N. Haraguchi [8]. The chosen
method of osteosynthesis was used in the case of
the patients with the fracture of posterior frag-
ment of the tibia type I according to N. Haraguchi
— posterolateral fragment with an oblique plane
of the fracture [8]. We included these patients in
the study. In most cases (86.2%) operations were
performed under spinal anesthesia. The rest were
performed under endotracheal anesthesia.

Surgical technique

Posterolateral surgical approach was performed
with the patients in prone or lateral decubitus
position. A linear longitudinal incision of the
skin was performed in the middle of the distance
between the posterior edge of the fibula and the
lateral edge of the Achilles tendon from the tip
of the lateral malleolus proximally. The length of
the approach was determined by the localization
and the type of fracture of the fibula and usually
did not exceed 10-12 cm.

It should be noted that the sural nerve, which
is located in the subcutaneous fat in the zone of
incision, is at risk to be damaged using this ap-
proach. To prevent its damaging, it was identified
in the wound and was retracted to the side and
protected by plate retractor. The crural fascia was
dissected along the cutaneous incision line, the
peroneus muscle tendons were also displaced me-
dially or laterally, depending on the approach be-
ing formed to the posterolateral surface of the lat-
eral malleolus or to the posterior edge of the tibia.
To expose and visualize the tibia, the deep fascia
was also dissected and the tendon of the flexor
hallucis longus, which protects the posterior tibial
neurovascular bundle, was retracted medially. In
case of combined injury of the lateral malleolus
and posterior edge of the tibia, the Volkman frag-
ment was initially reduced and fixed, which made
it possible to restore distal syndesmosis partially
and facilitated subsequent osteosynthesis of the
lateral malleolus. We tried to achieve the "tooth to
tooth" reduction of the tip of the Volkman frag-
ment and the corresponding place on the distal
metaepiphysis of the tibia. To create an inter-
fragmental compression pointed bone clamp
was applied temporarily, then 4.0 mm cancellous
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screws with a short thread were applied perpen-
dicular to the fracture plane and parallel to the
plane of the articular surface, trying to position it
in the subchondral layer of the tibia. Notably in 9
(31.0%) patients with sufficiently large fragment
of posterior edge of the tibia, which does not tend
to displace proximally, its fixation was performed
only with screws (Fig. 1).

1/3-tubular, reconstructive, small T-shaped
plates were used for the fixation of comminut-
ed fractures of the posterior Volkman fragment.

P

This method of fixation was chosen in 20 (68.9%)
patients (Fig. 2). In some cases, the method of
sequential tightening of the plate to the main
fragment with 3.5 mm cortical screws from top
to bottom was used, thereby achieving some dis-
placement of posterior edge of the tibia down-
wards and anti-glide effect. In all cases intraop-
erative X-ray control in lateral and AP views was
used to assess the reduction of posterior frag-
ment of the tibia and to control the position of
the implants.

Fig. 1. Malleolar fracture type 44-B3 and the osteosynthesis result in patient 46 y.o.: a, b — primary X-rays in AP
and lateral views; c, d — postoperative X-rays — the posterior edge of the tibia fragment is fixed with two 4.0 mm
cancellous screws

Fig. 2. Fracture of the ankle of type 44-B3 with involvement of the posterior
edge of the tibia in patient 43 y.o.: a, b — primary X-rays; c, d, e — stages of
reduction and fixation of the posterior fragment of the tibia;

f, g — postoperative X-rays — the posterior edge of the tibia fragment was fixed
by the anti-glide plate and three screws
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An open reduction of the lateral malleo-
lus was performed via the same approach.
Depending on the type of fracture of the fibula,
anatomical reduction and interfragmental lag
screw through the plate were used for oblique
fractures and restoration of the fibula length
and splinting - for comminuted fractures.
1/3-tubular plate was traditionally oriented
along the posterolateral or lateral surface of
the fibula.

In 5 (17.2%) patients the persistent instability
of the distal syndesmosis, diagnosed by intraop-
erative hook test and valgus stress test [9], was
fixed with a positional screw according to gener-
ally accepted technique. It should be noted that
the advantage of this posterolateral approach is
the possibility to apply the positional screw from
the outside to the inside and from back to front
without technical difficulties.

Associated fractures of the medial malleo-
lus were fixed via separate classical medial ap-
proach. In most clinical cases — in 17 patients
(58.6%) — osteosynthesis of the medial malleo-
lus was performed with two 4.0 mm cancellous
screws with a short thread. Fixation with one 4.0
mm screw and two K-wires and a tension band
was performed in 7 (24.0%) patients. In 2 (6.8%)
cases a large fragment of the medial malleolus
was fixed with a plate. 5 (17.2%) patients had no
fracture of the medial malleolus, and 1 of these
patients had the lateral subluxation of the talus
after osteosynthesis of the lateral malleolus and
posterior edge of the tibia, which required revi-
sion of the medial ligament complex. During the
revision, the interposition of the damaged del-
toid ligament between the articular surfaces was
revealed, which was eliminated intraoperatively
by the subsequent deltoid ligament suture. In
4 remaining cases no intervention on the me-
dial ligamentous complex of the ankle joint was
performed.

All surgeries were completed with control
radiographs using intraoperative X-ray in three
standard projections (anteroposterior, anter-
oposterior with internal rotation and lateral).
The congruence of articular surfaces of the tibia
and talus, as well as the position of the screws
and implants were evaluated. The results of the
reduction of posterior fragment of the tibia were
evaluated in three gradations, depending on the
presence of a residual displacement of the articu-

lar surface in the form of a "step" and/or widen-
ing of the fracture gap on the lateral radiograph.
At the same time, the reduction was considered
"excellent” (anatomical) in case of the absence
of the "step", absence of widening of the fracture
gap and absence of subluxation of the talus, vis-
ible on AP and lateral views with total congru-
ence of the articular surfaces (the same distance
between the articular surfaces of the talus, tibia
and fibula). A satisfactory reduction assumed the
presence of the step of the articular surface and/
or widening of the fracture gap of no more than 2
mm, and an unsatisfactory one was characterized
by the step of articular surface and/or widening
of the fracture gap of more than 2 mm and/or
subluxation of the talus.

Wound closure and drainage were performed
according to the generally accepted technique,
avoiding tension in the wound edges. Since the
second day after the surgery, active movements
in the ankle joint were recommended. Axial load
was limited in average for 2.5-3 months after the
surgery until the signs of consolidation of frac-
tures appeared. Control radiographs were per-
formed the day after the surgery and in 1.5, 3,
6 and 12 months. The positional screw (if used)
was removed 8—10 weeks after the surgery.

Evaluation of results

The assessment of fracture consolidation was
performed on the basis of control radiographs at
the time indicated above. Consolidation of the
fracture was confirmed in the case of the pres-
ence of callus or absence of the fracture line in
the AP and lateral views. Special attention was
paid to the signs of subluxation of the talus, in-
crease of deformation, secondary displacement
and migration of implants. The functional out-
come of the treatment was evaluated in 3, 6 and
12 months after surgery using the AOFAS and
Neer scales. In 3 months, the functional outcome
was assessed in 24 (82.8%) patients, in 6 months
- in 21 patients (72.4%), and in 12 months —in 17
(58.6%) patients.

The range of motion of the ankle joint was
measured in 3, 6 and 12 months after surgery.
The following guidelines and estimated char-
acteristics of movement restriction were used.
The range of motions is normal: extension —
70-75°, flexion — 135-140° (the measurement is
performed from the angle of 90° - functionally
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advantageous position of the foot); moderate
restriction: extension — 80-85°, flexion — 110-
130°; significant restriction: extension — 90-95°,
flexion — 90-105°; pronounced: extension and
flexion within 10°. The range of motion of the
ankle joint was calculated summing of deviations
from the zero position of the foot (90° relative
to the axis of the lower leg) with its plantar and
dorsal flexion. The data obtained were used for
calculating values on the AOFAS and Neer scales,
and the range of motion of the ankle joint was
also evaluated (estimated).

Early and delayed complications of osteosyn-
thesis were analyzed separately, such as deep and
superficial infectious complications, migration
of implants, delayed consolidation of fractures,
secondary displacement of bone fragments, post-
traumatic arthrosis.

Statistical analysis

Statistical analysis of the obtained quantitative
data was carried out using the programs "Data
Analysis" and "Chart Wizard" of the Excel spread-
sheet editor, as well as the Basic Statistics / Tables
modules of the Statistica for Windows statistical
data processing software package. The mean val-
ues and their standard deviations, median, quar-
tiles, maximum and minimum values were calcu-
lated using the programs mentioned above. Since
the type of distribution of the results obtained
does not correspond to normal, nonparametric
criteria were used in the statistical analysis of
changes in values.

The statistical significance of the differences
in the range of motion of the ankle joint and the
scores reflecting the functional results of treat-
ment according to the AOFAS and Neer scales was
assessed using non-parametric tests.

Differences in values were considered statisti-
cally significant at p<0.05. The frequency of com-
plications and clinical signs characterizing the
result of surgical treatment were also analyzed.

Results

The duration of preoperative preparation ranged
from 3 to 25 days (mean value 10.3+5.8 days),
which confirms the severity of the injury studied
and significant soft tissue damage in this unstable
injury of the ankle joint. It should also be noted
that in 20 (68.9%) cases a significant deformation
of the ankle joint remained, as was not eliminated

during the primary closed reduction of fractures
or was caused by secondary displacement of bone
fragments after regression of soft tissue swelling.
In our opinion this fact confirms once again the
importance of surgical treatment of patients with
discussed injuries.

Open reduction and internal fixation of the
posterior edge of the tibia via posterolateral sur-
gical approach made it possible to achieve proper
restoration of anatomy of the articular surface and
congruence of the articular surfaces of the ankle
joint in most patients. Based on the established
signs, in 23 (79.3%) patients, as a result of open
reduction of the posterior Volkman fragment and
osteosynthesis of the lateral and in some cases
medial malleolus, a complete anatomical reduc-
tion of articular surfaces of the ankle joint was
achieved, and in 4 patients (13.8%), the reduction
was satisfactory. However, 3 (10.3%) patients had
the step up to 2 mm between the anterior part
of the articular surface of the tibia and its poste-
rior edge, and in 1 (3.4%) case a widening of the
fracture gap up to 2 mm remained visible on the
radiograph in the lateral view. Another 2 (6.9%)
patients had unsatisfactory results of reduction
due to the preserved valgus position of the foot
and a small wedge-shaped articular gap of the
ankle joint revealed on the control radiograph in
AP view. In our opinion, the existing subluxation
of the talus, revealed on the radiograph in the AP
view, was most likely due to the malreduction of
the lateral malleolus and its incorrectly restored
length, since the position of the Volkman frag-
ment in the lateral projection was correct.

There was no significant residual displace-
ment of the articular surface of more than 2 mm
and significant widening of the fracture gap in
patients, that indicates the effectiveness of os-
teosynthesis of posterior edge of the tibia via
posterolateral surgical approach, which in most
cases gives the ability to achieve more precise
reduction of bone fragments under direct visual
control. We also took into account the results of
intraoperative X-rays, which are considered an
essential part of the discussed method of osteo-
synthesis. The average time of the X-ray expo-
sure was 33.8+18.7 seconds.

Follow-up (control) examinations of patients
were performed (caried out) in 3, 6 and 12 months
after surgery., In 3 months radiological signs of
fracture consolidation were noted in most cases.
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The control radiographs in the AP and lateral views
showed no signs of fracture gap in the case of sim-
ple fractures of the posterior edge of the tibia, me-
dial and lateral malleolus in 19 out of 24 patients
(79.2%) examined within 3 months. However, the
callus was clearly visible in case of comminuted
fractures of the lateral malleolus. No cases of frac-
ture non-union of posterior edge of the tibia and
lateral malleolus were observed in 6 months after
osteosynthesis. However, one patient had aseptic
necrosis of the fragment of the medial malleolus
with partial migration of the implants.

The range of motion of the ankle joint in
most patients increased in dynamics (p<0.01).
The mean values of these measures are shown
in Table 1. 6 months after the osteosynthesis,
5 (23.8%) patients had moderate restriction of
movements in the ankle joint; 1 (4.7%) patient
had significant restrictions, but no pronounced
restriction was noted. 12 months after the sur-
gery moderate restriction of movements in the
ankle joint was noted only in 3 (17.6%) patients,
and there were no significant or pronounced re-
strictions in 17 patients examined at this period.

The functional result was evaluated at the
same time as the range of motion of the ankle
joint, and the corresponding data are presented
in Table 1. In most patients there was a clear
progress in functional results according to both
evaluation scales used, and the final values ob-
tained 12 months after the osteosynthesis show
excellent functional results in 14 (82.4%) out of
17 examined patients.

The case of patient with a type 44-B3 fracture
having excellent result of surgical treatment us-
ing the described method is shown in Figure 3.

According to the data obtained, there was a
statistically significant increase of the score ac-
cording to the AOFAS scale (p<0.01). A statis-
tically significant improvement in functional
outcomes over time was also noted according to
the Neer scale (p<0.01). Patients reported the ab-
sence of pain syndrome, even after physical ac-
tivity, no limping, sufficient range of motion of
the ankle joint, comparable to that before the in-
jury and to the range of motion of joint of unin-
jured leg, as well as the ability to play sports and
return to professional activity.

Fig. 3. Excellent result of surgical treatment of patient 58 y. 0. with a 44-B3 fracture after osteosynthesis:
a, b — primary X-rays in AP and lateral views; ¢, d — CT scans show the size of the posterior edge of the
tibia; e, f — postoperative X-rays in AP and lateral views — anatomical reduction of the ankle joint;

g, h — X-rays 3 months after injury — consolidation of fractures;

i, j — functional result within 12 months after injury
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Table 1

Dynamic of functional results of osteosynthesis

3 months

Parameter

M=£SD
Me/Q1/Q3
Min/Max

The range of motions
of the ankle joint,
degree.

Functional result
according the AOFAS
scale, points

Functional result
according the Neer
scale, points

M+SD — mean valuetstandard deviation; Me -
Min — minimum value; Max — maximum value.

Complications

Complications were noted in 5 (17.24%) patients.
An early complication, deep infection of the sur-
gical area was recorded in one (3.4%) patient. The
preoperative period was complicated by the de-
velopment of acute alcoholic psychosis and last-
ed up to 25 days, which led to the loss of primary
reduction of bone fragments and to prolonged
skeletal traction. On the 8" day after the surgery,
the patient had a purulent wound exudate, which
required revision surgery, early removal of im-
plants and led to poor functional result, evalu-
ated 3 months after the surgery.

Another patient on the third day after the sur-
gery had marginal necrosis of the skin in the area
of the posterolateral surgical approach without
purulent exudate and manifestations of acute in-
flammation. On the 20th day after the surgery, a
necrectomy was performed without exposing the
implants. The wound healed per secondary inten-
sion with application of ointment dressings and
without subsequent complications. The patient
was followed up to 12 months after osteosynthesis
— fractures consolidated, and there were no signs
of early post-traumatic arthrosis on the control
radiographs. The range of motion of the ankle
joint was satisfactory with minor limitations, and

M+SD

47,2+13,9 50/37,5/60 20/65 56,4*9,7 50/37,5/60 20/65

67,4*15,0 72/67,5/74 14/76 84,6+13,0 72/67,5/74 14/76 87,8+16,8

Follow-up period

6 months 12 months
g} [Np]
>< >
ol % g o §
>~ o— S~ o—
s = = =

62,2%#5,1  60/51,25/65 35/65

71,6+10,1 74/66,5/80 46/84 72,6¥11,4 74/66,5/80 46/84 83,2134 80,5/75,75/84 56/90

89/80/94  50/96

median; Q1 - first quartile; Q3 - third quartile;

the functional results were 78 points according to
the AOFAS scale and 86 points according to the
Neer scale.

One 80-year-old patient had signs of aseptic
necrosis of the medial malleolus with migration
of the K-wires and wire tension band 3 months
after surgery, that were noted on control radio-
graphs, which significantly worsened the func-
tional and radiological outcomes of the treat-
ment. The patient refused revision surgery and
had to use an additional external immobilization
of the ankle joint with an orthosis.

Posttraumatic arthrosis developed in 3 (10.3%)
cases 12 months after osteosynthesis. One of
these patients, 80 years old, is described above.
Two more patients, due to inaccurate intraopera-
tive reduction of bone fragments in the form of a
residual step up to 2 mm, early developed post-
traumatic arthrosis, visible on control X-rays,
which manifested by decrease of the articular gap
and sclerosis of the subchondral bone. They also
had a relative decrease in functional results: 60
and 68 - according to the AOFAS scale and 66 and
70 points — according to the Neer scale, as well as
moderate restrictions of the range of motion of
the ankle joint: the amplitude was 35° and 45°.
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Discussion

Traditionally, it was considered that the indication
for osteosynthesis of fractures of posterior edge of
the tibia is the presence of a fragment of posterior
edge containing 1/3 or more of the articular surface
[6, 10]. This approach led to the non-observance
of basic principles of treatment of intraarticular
fractures, which consist of complete restoration
of anatomy of the articular surface in combination
with stable fixation of bone fragments with sub-
sequent early active movements in the damaged
joint. One of the factors hindering the development
of surgical technologies was insufficient knowledge
of methods of accurate diagnosis of architectonics
and technique of surgical treatment of fractures of
posterior edge of the tibia. That is why some au-
thors use closed reduction with wire fixation or
external fixation devices as a method of definitive
treatment of such fractures till nowadays [11, 12].

However, in the recent years modern trau-
matology shows tendency to revise approaches
to the surgical treatment of many intraarticular
fractures, including unstable fractures of malleo-
li and the posterior edge of the tibia, regardless of
the size of bone fragments containing the articu-
lar surface [13]. This is primarily due to the rou-
tine use of spiral computer tomography in many
trauma hospitals to analyze individual fracture
architectonics, to plan surgical treatment and to
evaluate its results.

The desire to improve the quality of bone frag-
ments reduction and fixation in such fractures led
to development and clinical testing of new surgi-
cal approaches that provide better visualization
and wide range of manipulations with bone frag-
ments, including fragments of articular surfaces.
One of these relatively new approaches, which
has not yet become widespread in our country;, is
the posterolateral approach, which we used for
osteosynthesis of combined fractures of poste-
rior edge of the tibia and lateral malleolus [14].
Therefore, the study of potential, advantages and
disadvantages of this approach, as well as assess-
ment of the short-term and mid-term results of
osteosynthesis performed while using it for un-
stable fractures of posterior edge of the tibia and
malleoli, were chosen as the aim of our study.

One year follow-up of 29 patients with unsta-
ble fractures of malleoli and posterior edge of the
tibia included in the study allowed us to estab-
lish a number of facts. In particular, it was shown

that in 23 (79.3%) patients open reduction and
internal fixation of posterior Volkman fragment
and osteosynthesis of the lateral malleolus via
the posterolateral surgical approach, and in some
cases also the medial malleolus via the standard
medial approach, give opportunities to achieve
proper anatomical reduction of articular surfaces
of the ankle joint. In 4 (13.8%) cases the position
of bone fragments was considered satisfactory,
since the residual step of the articular surface
and/or the widening of the fracture gap did not
exceed 2 mm. It should also be noted that in 2
(6.9%) patients with preserved subluxation of the
talus the position of posterior edge of the tibia
after osteosynthesis was also correct.

In our opinion, these results are explained by
the fact that open reduction of posterior fragment
of the tibia from the posterolateral surgical ap-
proach first of all the gives surgeon the possibili-
ty of both direct visual control and intraoperative
fluoroscopic control of its position. At the same
time, he is able to use a wide range of reduction
techniques: bone clamps, traction and rotation
control using special pointed hooks. In addition,
lag screw technique and sequential "squeezing”
of the bone fragment with a plate significantly
facilitate the reduction of even relatively small
and comminuted bone fragments. This way of re-
duction of posterior fragment of the tibia enables
to avoid significant residual displacement of the
articular surface of the bone and/or significant
widening of the fracture gap. In addition, fixation
with two cancellous lag screws or a plate makes
it possible to achieve sufficient vertical and rota-
tional stability, which, along with anatomical re-
duction, is necessary for early active movements
in the ankle joint. All these advantages provided
by posterolateral approach have positive effects
not only on the quality of reduction and fixa-
tion of posterior fragment of the tibia, but also
increase stability of the syndesmosis, which af-
fects the final functional outcome of treatment
positively [14, 15].

In our study, in 9 (31%) cases qualitative fixa-
tion of posterior fragment of the tibia was per-
formed with screws only, and in the rest 20 (69%)
cases fixation was achieved with various plates.
The choice of fixators was determined by the pat-
tern of fracture of posterior edge of the tibia, and
the size of thet bone fragment, so that the way
of fixation could be changed intraoperatively. In
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8 (27.6%) patients this size was less than 30% of
length of articular surface of the tibia. It should
be noted that in such cases, according to the tra-
ditional concept, there is no need to reduce and
fix the Volkman posterior fragment. However, we
fixed such fragments via posterolateral approach
and obtained good restoration of congruence of
articular surface of the tibia, as well as partial
stabilization of posterior ligamentous complex,
and consequently, the entire ankle joint.

In addition, it should be noted that the primary
reduction and fixation of the posterior Volkman
fragment using the posterolateral approach fa-
cilitates the reduction and fixation of the injured
lateral malleolus in the future significantly. We
did not encounter such difficulties during all 29
surgeries we had performed, although the ar-
chitectonics of fractures of the lateral malleolus
were different. This fact, in our opinion, under-
lines once again the advantages of posterolateral
approach for osteosynthesis in patients of the
discussed profile.

Osteosynthesis of posterior edge of the tibia
only was insufficient to stabilize the ankle joint
in 5 (17.2%) patients, the majority of them with
fractures type 44-C3.3. These patients retained
lateral instability of the ankle joint detected
intraoperatively. In these cases, additional
fixation of distal syndesmosis was performed
with a positional screw. It should be noted that,
according to many authors, high-quality fixa-
tion of posterior Volkman fragment reduces
the need of separate fixation of the syndesmo-
sis and, consequently, the need of positional
screws removal, which affects the possibilities
of early movements in the ankle joint and re-
storing its function positively [16, 17].

Functional results of the treatment of patients of
our study are comparable with similar data of other
authors and confirm clinical effectiveness of the sur-
gical treatment option we studied. So, L.W. Mason
et al., who studied functional outcomes a year after
open reduction and internal fixation of posterior
edge of the tibia via posterolateral or posterome-
dial approach in 50 patients aged 21 to 87 years,
reported 74.1 points out of 100 maximum possible
according to the Olerud-Molander Ankle Score scale
when using posterolateral approach, and the mean
value in the group of posterolateral approach was
75.0 points. These authors also support the tactics
of open reduction and internal fixation of posterior

edge of the tibia in all types of fractures affecting the
articular surface [18].

The percent of complications obtained in
our study was 17.6% and is quite significant.
However, it should be kept in mind that the types
of fractures of the ankle joint area studied are se-
vere complex intraarticular injuries, and the final
result of the surgery depends not only on reduc-
tion of the posterior edge of the tibia, but also
other components of the joint, but on the quality
of bone and condition of soft tissues.

To decrease soft tissues complications, vessels
and nerves damaging located in the area of pos-
terolateral surgical approach, it is recommended
to protect the sural nerve by identifying it in the
surgical wound and retracting it with a plate re-
tractor, as well as to treat carefully the lateral
calcaneal artery that supplies the skin in surgical
area. It is also possible to mark out low level of
soft tissue traumatization of the discussed ap-
proach. This, in particular, is evidenced by the
low frequency of infectious complications. Thus,
only one patient (3.4%) had a deep postoperative
infection, one more patient (3.4%) had problems
with the healing of the postoperative wound.
Large neurovascular bundles damage was not
noted, since they were not located dangerously
close to the surgical wound. The relatively low
percent of post-traumatic arthrosis (10.3%) iden-
tified in our study also proves the effectiveness of
the proposed treatment method. It is possibly as-
sociated with a relatively short follow-up period
of patients (12 months). We are planning to get
more accurate data on the development of post-
traumatic arthrosis during our further research.

It is necessary to mention that the data ob-
tained during current research correspond with
the results of work of other surgeons, who used
posterolateral approach for fixation of posterior
edge of the tibia. C. Von Riiden et al. reported that
2 (18%) out of 18 patients, who underwent open
reduction and internal fixation of posterior edge
of the tibia, had problems with wound healing.
However, the authors noticed more precise res-
toration of congruency of the ankle joint in these
patients and higher functional results comparing
with 12 patients, who underwent front to back lag
screw fixation of posterior edge of the tibia via
small skin incisions [19]. ]. Forberger et al. used
posterolateral approach to fix the fracture of pos-
terior edge of the tibia, and the authors reported
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11% of soft tissue complications. Final functional
outcome score 15 to 43 months of follow-up af-
ter osteosynthesis was 93 points according to the
AAOS foot and ankle scale [20]. Thus, the litera-
ture data correspond to our results and confirm
high clinical efficiency and perspectivity of using
the studied posterolateral surgical approach in
patients of discussed profile.

Limitations and prospects of the study

The study was performed on a limited number of
patients (29 patients). There are no data on the
treatment of patients with similar pathologies for
whom the fragment of the posterior edge of the
tibia was not fixed, was fixed using less invasive
methods or was fixed using alternative surgical
approaches. These data will be presented in our
future publications. The authors hope that their
further research will help to determine the role
and place of posterolateral surgical approach in
the treatment of patients with unstable fractures
of the malleoli and the posterior edge of the tibia
more accurately.

Conclusions

Based on the data obtained it can be claimed
that the posterolateral surgical approach has
significant advantages when performing osteo-
synthesis in patients with unstable fractures of
malleoli and posterior edge of the tibia. It gives
an opportunity to achieve anatomical reduction
and stable fixation of fragments of posterior edge
of the tibia, which enables of early range of mo-
tion in the ankle joint and might have positive
effects on long-term treatment results by re-
ducing the number of patients with developed
post-traumatic arthrosis. Preliminary fixation of
posterior edge fragment of the distal tibia via the
posterolateral approach allows partially stabilize
the damaged distal syndesmosis and creates cer-
tain convenience for subsequent reduction and
fixation of the fracture of lateral malleolus. The
undoubted advantages of the discussed approach
can also be attributed to the absence of large
neurovascular bundles in the area of its imple-
mentation, which practically excludes the possi-
bility of their intraoperative damage.

Informed consent

The patients gave written informed consent to
participation in the study and publication of its
results.
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LlenecoobpasHa M YacTUUHaA apTPonIacTMKa KOJIEHHOro CyCTaBa:
MHEHUA OpTONeAoB KPYMNHOro LLeHTPa 3HA0NPOTEe3UPOBaHUS

A.C. dunp!, A.Il. Autunos?, T.A. Kyns6a !, H.H. Kopunios b2

! ®I'BY «HayuoHanbHblli MeOUYUHCKUTI uccnedosamesnbCkuli yeHmp mpasmamosiozuu u opmoneduu um. P.P. BpedeHa»
Mumnsdpasa Poccuu, 2. Cankm-Ilemep6ype, Poccus

2 @Ir'BOY BO «Cesepo-3anadHsiii 20cyoapcmeeHHbili MeuyuHckuii ynusepcumem um. U.M. Meunukosa»
Munszdpasa Poccuu, 2. Cankm-Ilemep6ype, Poccus

Pecdepar

Bgedenue. HecMmoTpst Ha TOKa3aHHbIE TPEMMYIECTBA YACTUIHOM apTPOIUIACTUKM HAJl TOTAIbHOI Y 6OBbHBIX C TTOpaske-
HMEM OJHOTO U3 OTHeN0B 6egpeHHO-60/bIe6epIioBOT0 couleHeHusT KoneHHoro cycraBa (KC), ;o cux mop B HAYYHOM
opToIegMUeCcKOM COOOIIeCTBe OTCYTCTBYET eqMHOe MHEHME O 11eJIec000pa3HOCTH ee BbinonHeHus. Lens uccnedosanusa —
OIpeseNnUTh NMpefoYTeHNs] OTeUeCTBEHHbIX OPTONeA0B, PEry/ISIPHO BBINOIHSIIOMINX SHAOIPOTE3MPOBAaHME KOJIEHHOIO
CyCTaBa, 0 1e1eco06pa3HOCTM MPOBeAeHMsI eT0 YaCTUIHO apTporuiacTuku. Mamepuan u memodst. Ha ocCHOBaHUM J1aH-
HbIX peructpa aprporactuku HMULL TO um. P.P. BpeneHa 6bu1u onpeneneHbl 37 TpaBMaTOIOTOB-OPTOIE OB, BBITIOJ-
Hstrommux 6osee 20 sHAOMPOTEe3MpOBaHMIiT KoseHHOro cycraBa (II1 KC) B rom, Bce M3 HUX COIIACUMJIUCD ITPUHSITh yU4acTUe
B orpoce. OTpoIlIeHHbIe XMPYPTU ObUIM MYKUMHaAMM, UX CpeqHuit Bo3pacTt coctaBui 43,1 roga. Cpeguuii crax II1 KC
OIpaIIMBaeMbIX XMPYPTOB COCTABJISII OT 5 10 7 yieT. [Iis1 onpeneneHus: pa3HUIIbI B IPeACTABIeHUSIX 06 OLHOMBILIETKOBOM
sHponpore3upoBanuy (OMIII) cpeny MPakKTUKYIOIMX OPTOIEN0B 6bUT pa3paboTaH ONMPOCHUK, BKIOYUAONIMIT 4 pa3aena,
TOCBSIILEHHBIX [IPAKTUUYECKOMY OIIBITY, IOHMMaHUIO [I0Ka3aHU/TIPOTUBOIIOKAa3aHUI K YaCTUUHOM apTpPOIUIaCTUKe, OT-
HOIIEHMIO K ITOTEHIMAJIbHBIM IIpEMMYIIIeCTBAM M HEJOCTATKaM, a TaKXKe IMMIPpUIYMHaM, OrpaHNYMBAOIINM MUCITIOJIb30BaHME
IIAaHHOJ TEXHOJIOTUY B CBOEH KJIMHUYECKOI MTpaKkTHKe. Pe3yismamet. I1o pe3ynbraTaM OIpoca XMPYypry 6bUIU pas/iesieHbl
Ha JIBe TPYMIIbI: epBasi — BoinosHsiomye OMIIT — 17 (46%) uenoBek; BTopast — He ucnosb3yoimue OMIIT — 20 (54%).
CpenHuii BO3pacT Xxupypros 1-1i rpynnsl — 41,8 sieT, 2-1i rpynnsl — 44,1 roga. Xupypru 1- rpymiisl yalie oja0XUTeIbHO
OTBEeYaJI/ 110 CPAaBHEHMIO C XMUPpypraMmu 2-i rpy1isl o npeumyiecrsax OM3II o cpaBHeHuto ¢ ToTanbHbIM JII KC (p<0,01).
CaMble 3HaUMMble pas3Inuus ObLIM OTMEUEHbI B BOIMPOCAX, KacaloUIMXcs o0beMa ABVKEeHMIT B cycTaBe mocie OMOIII
(p = 0,05), mocTvkeHMs mauyeHTaMu peHoMeHa «3abbITOro KojeHa» (p<0,01) ¥ YaCTOTHI MOCIEOIEePAIMOHHBIX OCIOXK-
HeHuit (p<0,01). Yem uamie xupypr ucronbzyer OMOIII B cBOeit TpakTMKe, TeM B 60JbIEl CTeIIeHY OH CYUTAET, UTO OHA
ob6sagaeT mpeumyniectBaMmu Haj ToTaabHbIM OIT KC. He cunTan maHHYIO ONepanyio HaleKHOI BCETO ONVH PECIIOH/IEHT,
a ee TeXHMKOI He Bilafenu 6 peCliOHAeHTOB. KOppensiiMOHHBIX CBsI3eli MeXAY U3ydaeMbIMU [IapamMeTpaMy U BO3PacToOM,
OTBITOM 3HJOIIPOTE3UPOBAHMS, & TAK)KE €5KEeTOIHBIM KOJIMUECTBOM BBITIOTHSIEMBIX apTporiacTuk KC BbISIBIIEHO He ObLTO0.
3axntouenue. Kaxxapiit BTopoii oprorien (54%), peryaspHo BoinoaHsiomuii 311 KC B KpyITHOM OTE€YeCTBEHHOM OpTOIIe-
IMYeCKOM LIeHTpe, UTHOPUPYET YACTUUHYI0 apTPOIUIACTUKY KaK MEeTOJ XMPYPru4eckoro jeuyeHus: 60JbHBIX TOHAPTPO-
30M M OCTEOHEKPO30M, He CUMTAs JaHHOe OTIepaTUBHOeE JiedeHMe 6oJiee paliMOHATbHBIM, YeM TOTA/IbHASI aPTPOIIACTUKA,
HECMOTPS Ha JaHHbIe TOKa3aTeJbHOM Meguuyubl. CIlelaaucThl, ucrosab3ywimmue OMIII B cBoelt mpakTuKe, Haubonee
CYILIECTBEHHBIMM MTPEUMYILECTBBAMM METOAA CUMUTAIOT JOCTATOUYHBI 06beM ABVKeHMIT B cycTaBe (p = 0,05), mocTuske-
Hue peHoMeHa «3a0bITOro KoseHa» (p<0,01), a TakK)Ke MEHBIIYIO YaCTOTY Y TSKECTD IMOCIE0IePaIMIOHHBIX OC/IOXKHEHM
(p<0,01).

KiroueBsbie cji0Ba: OMHOMBIIIETKOBOE SHOOIIPOTE3MPOBAHME KOJIEHHOI'O CYCTaBad, SHAOIIPOTE3MPOBaHME KOJIEHHOTO CyCTa-
Bad, TOTAJIbHOE SHOOIIPOTE3MPOBAHNME KOJIEHHOTI'0 CyCTaBad, PEIrMCTp apTPOIVIACTUKN.
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Whether the Partial Knee Arthroplasty is Worthwhile:
Estimation of Orthopedic Surgeons from Large Arthroplasty Center

Alexey S. Fil!, Alexandr P. Antipov!, Taras A. Kulyba!, Nikolai N. Kornilov 2

I'Vreden National Medical Research Center of Traumatology and Orthopedics, St. Petersburg, Russian Federation
2 Mechnikov North-Western State Medical University, St. Petersburg, Russian Federation

Abstract

Background. Despite several proven advantages of the partial knee arthroplasty (PKA) over the total knee arthroplasty
(TKA) in selected patients with osteoarthritis (OA) or osteonecrosis (ON), there is still no consensus regarding the feasibility
of this procedure among practitioners all over the world. The purpose of the study — to perform comprehensive analysis of
the preferences of knee surgeons, regarding the feasibility of partial arthroplasty for modern orthopedic practice. Materials
and Methods. A special questionnaire was developed that includes 4 sections devoted to personal surgical experience,
understanding of indications/contraindications to PKA, attitude to potential advantages and disadvantages, as well as
the reasons limiting the use of this technology in the daily practice. Using the institutional register of knee arthroplasty
there were identified 37 orthopedic surgeons who perform more than 20 knee replacements annually. All of them agreed
to participate in the survey. All surgeons were men with average age 43.1 years (min — 31, max — 64, moda — 41, SD = 8.9).
The total number of knee arthroplasties performed by all respondents during the last year was 3094 . Results. The surgeons
divided into two groups: 17 (46%) performed PKA but majority did not (20 (54%)). The average age of the surgeons of the
1st group was less than in the 2nd one (41.8 and 44.1 years (p>0.05)). The surgeons from group 1 significantly often respond
in a positive way regarding the advantages of PKA compared to TKA (p<0.01). The significant differences among surgical
estimations regarding PKA noted in the questions related to the speed of rehabilitation (p<0.05), the achievement of the
“forgotten knee” phenomenon (p<0.01) and the frequency of postoperative complications (p<0.01). There was a trend that
the more often a surgeon utilized PKA, the more he believes in its advantages over TKA. Only 1 respondent consider PKA
fully unreliable, and 6 surgeons reported that they are unfamiliar with surgical technique. Interestingly that all surgeons,
except one in the second group, met right candidates for PKA in their daily practice. There was no correlation between the
studied parameters and surgeons age, experience, as well as annual caseload. Conclusions. Every second surgeon (54%)
who regularly performs knee replacement ignores PKA as a method of choice for selected patients with OA or ON despite
evidence-based literature data even in a large orthopedic center. For PKA users among the most significant advantages of
this approach there are the faster rehabilitation (p<0.05), ability to reach the “forgotten knee” (p<0.01), as well as lower
incidence and severity of postoperative complications (p<0.01).

Keywords: knee, osteoarthritis, partial arthroplasty, total arthroplasty, arthroplasty register.
Funding: state budgetary funding.

BBenennue HelocTaTka ABa: 1) yacTMYHasi apTpoOIUIacTUKa yCTY-

B Hacrosmiee Bpems ogHOMBIIe/NKOBoe (OMDIII) u
TOTaIbHOE 3HIoNnpoTesupoBaHue (TIII) KomeHHOro
cycraBa (KC) npogo/mkalT 0CTaBaTbCsI KOHKYPUPYIO-
MMM METOAAMMU XUPYPTUUECKOTO JIeueHsT 60TbHbIX
rOHapTPO30M TEPMMHAIBHOM CTaauyu MpU U30IUPO-
BaHHOM NOPaXXeHUM TOJIbKO OJHOTO U3 OTHENIOB CYyC-
TaBa [1, 2]. C mo3mumit JoKasaTenbHOM MeOVLIVHbI
npeumytiecrBamy OMOII aBsIIOTCS B ABA pa3a 6osee
6bICcTpast peabuanTauys, Iydiias GyHKUMS KOTeHHO-
ro CyCcTaBa, MeHbllee KOJIMYECTBO YTPOKAIOIINX XKU3-
HM OCJIOKHEHUIT 1 60siee TTPOCTOe, MeHee TOPOToCTO-
sliee peBU3MOHHOE 3HAOIMPOTE3MPOBAHME B CIyyae
ero Heo6xoaumocTH [3]. OCHOBHBIX AUCKYTaOeTbHbIX

raeT TOTAJIbHOM B OTOAJ€HHON BbDKMBAEMOCTHU
MMILJIAHTATOB; 2) BO3MOXXHO IPOrpecCupoOBaHMe TOH-
apTpo3a B He3aMellleHHbIX OTJesax CyCTaBa.

o cux mop Kak cpeay MeXIyHapomHOro, Tak
M  OTEYeCTBEHHOTO OPTOIEeNMYecKOro  Coobiie-
CTBa OTCYTCTBYET KOHCEHCYC OTHOCUTEIIbHO pOIU
YaCTUYHOM apTPOIIaCTUKM B CTPYKType 3amelle-
HMSI KOJIEHHOIO CyCTaBa Ha WMCKyCCTBeHHBbI. Ilo
IaHHBIM OOJIBIIMHCTBA HALMOHAJIbHBIX PETUCTPOB
aprporuiactuku KC, oTMeyawT yBe/lnueHue Koaude-
CTBa BBITIOJIHSIEMbBIX OIepaluii OSHOMBIIIETKOBOIO
SHAONpOTe3MUpoBaHus: 9,1% Mo JaHHBIM HAl[MOHAJIb-
HOTO peructpa ArHrauu u Yaibca 3a 2019 1.1, 10,8% —

! National Joint Registry for England, Wales, Northern Ireland and Istle of Man. // 16th Ann/ Report. 2019: 115.
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[0 JaHHBIM IIBeACKOTo perucrtpa.? B Tepmanun
nmoass OMDIII Beipocna ¢ 9,1% B 2015 r. mo 13,5%
B 2019 r.* B lIseitmapun c¢ 2012 mo 2019 r. gons
yacTuuyHbIX aprpomnacTuk KC oT unuciaa Bcex mep-
BMYHBIX OIlepanuit cocraBuiaa 15,9%* Torma Kak
B ABCTpanuu, HA060POT, OTMEYAETCSI CHIDKEHME KO-
nuyectBa OMOIII B 061eil CTPYKType MEPBUUYHOLO
supornporesupoBanus KC ¢ 15,1% B 2003 r. go 6,1%
B 2019 r.° B CIIIA mosst YaCTUYHOIO SHAOIIPOTE3U-
poBaHus ¢ 2012 o 2019 r. coctaBuna 4,9% ot Bcex
MMEePBUYHBIX OIepaLmii.®

B Haiuiem yupexxgeHMM 4yacTMUHAs apTPOIIacTy-
ka KC Ha IOCTOSIHHOJ OCHOBE CTaja BbIMOIHSTHCS
¢ 2001 r., 1 3a MOCIEOHIO AeKaay ee OO B CTPYK-
type nepBuuHoro JII KC yeemnummack ¢ 0,3% (5)
B 2011 1. 10 6,4% (239) B 2019 1. Tem He MeHee, TaeKO
He Bce xupypru, BeinonHswiue TIII KC, perynsipHo
npoBogAaT omnepauyuyu OMOIIL. 3aBUCUT aM 3TO OT OT-
CYTCTBMSI Bepbl B HAIEXKHOCTb M (YHKIMOHAIbHbIE
MpeuMyllecTBa JaHHO! TeXHOJIOTUM, HAJIUMUMUS TIOA-
XOISIIMX Mal[MEHTOB, OTCYTCTBUSI HABBIKOB TEXHUKMU
YaCTUYHONM apTpOMIaCTUKMU MAM OPraHM3alMOHHON!
HEBO3MOKHOCTY ee IMPUMeHEeHMSs, MO0 MHBIX (aKTO-
POB, OCTaeTCsl HeU3BECTHBIM.

Llenw uccnedosarus — onpeneauTb MPeaIIoYTeHNS
OTeUYeCTBEHHbIX OpTOINeAO0B, PEeryiasipHO BBITIOTHS-
IOIMX 3HAOIPOTEe3UpPOBaHME KOJIEHHOIo CyCTaBa,
OTHOCUTEJILHO 11e/1eCO06Pa3HOCTM MPOBEIEHUS €ro
YaCTUYHONM apTPOILIACTUKNA.

Marepuan M MeTOAbI

OCHOBBIBAsICh HA AAHHBIX JIEKTPOHHOTO PETUCTpPa
9HAOIPOTE3UPOBaHMS KoMeHHOro cyctaa HMUILL TO
uM. P.P. Bpenena, 6p111 OIpeiesieHbl 37 TpaBMaToJIo-
TOB-OPTOIENOB, BRIMOTHSIIONMX 60see 20 sHAOMpOTE-
3MPOBaHMUI KOJIEHHOTO CyCTaBa B TOf, BCe U3 HUX CO-
IJIaCUINCh IPUHSITD yuacTue B orpoce. OTNpolieHHbIe
XUPYPru ObUTM MYKUMHAMM, UMX CpPeOHMII BO3pacT
coctaBui 43,1 net (min — 31, max — 64, moda — 41,
SD = §,9).

Iyt omipeesieHnsT pasHUIIbI B IIPEICTABIEHUSIX 00
OMDII cpeau MPaKTUKYIOIINX XUPYProB-OPTOMNENOB
OblT pa3paboTaH CIeLMaNbHBIA OMPOCHUK, BKIIIO-
yawonmii 4 paspaena, NOCBSIIEHHBIX MPAKTUYECKOMY
OIbITY, MOHMMAHUIO TTOKA3aHUI/TTPOTUBOIIOKA3aHUTA
K YaCTUYHOV apTpOIUIaCTUKe, OTHOLIEHUIO K TOTeH-
IMAJIbHBIM TIPEMMYIIeCTBAM U He[JOCTaTKaM, a TakKKe
MPUYMHAM, OTPAHNYMBAIOIIVUM MUCIIO/Ib30BaHNE NaH-
HOJi TeXHOJIOTUM B CBOe KIMHMUYECKOl MpaKTUKe.

OITPOCHUK
1. Kakoil y Bac cmaxc 8binonHeHus onepayuti apmponaacmuku KoJeHH020 cycmasa?
Io 1 roma 1 6ann
1-5 et 2 6amna
5-10 net 3 6amta
Bonee 10 et 4 banna
2. Bcmpeuaeme nu Bol 8 cgoeli npakmuxe nayuenimos, Hy#0arnuwuxcs 8 UaCmuuHoli apmponaacmuke?
Her 1 6amn
Ia 2 bayia

3. Cuumaeme nu Bol, umo y YACMUYHOU apmponiacmuku UMemcs 3HauumesbHble npeumyuwiecmea

no CpasHeHuIo ¢ MoOManbHoOU:
A. Tlo ckopocTM peabuInTaIN?
1) TlomHOCTBIO COT/IaceH
2) YacTMYHO cornaceH
3) TpymHO cKasaThb, COIVIaCeH UM He COoIlIaceH
4) YacTu4HO He cornaceH
5) CoBepliieHHO He CcOT/IaceH

5 6anioB
4 6anmna
3 6ana
2 6asna
1 6amn

B. Ilo monmHOTe BOCCTaHOBJIEHMS AMININTYObI ,HBI/I)KQHI/IIZ B OIMepMpoOBaHHOM KOJIEHHOM CYCTaBE?

1) TlomHOCTBIO COT/IacCeH
2) YacTMYHO CcornaceH

5 6a/10B
4 6ayta

2 The Swedish Knee Arthroplasty Register [9nexTponHbliit pecypc] / Ministry of Health and Social Affairs of Sweden. — Peskum gocrymna:

https://stat.myknee.se/?lang=en.

5 Deutschland E. Jahresbericht 2020 Mit Sicherheit mehr Qualitt -2020. Peskum gocryma: https://www.eprd.de/fileadmin/user_upload/
Dateien/Publikationen/Berichte/AnnualReport2020-Web_2021-05-11_F.pdf.

4 Swiss National Joint Registry, SIRIS Report 2020. Ann/ Report. 2019: 96. Peskum pmocryma: https://www.siris-implant.ch/media/

archive1l/201130_SIRIS-Report2020_Appendix_Outlier.pdf.

5 Australian Orthopaedic Association, National Joint Replacement Registry. Ann/ Report. 2020: 220. Pexkum moctyma: https://aoanjrr.
sahmri.com/documents/10180/689619/Hip%2C+Knee+%26+Shoulder+Arthroplasty+New/6a07a3b8-8767-06cf-9069-d165dc9baca’.

¢ American Joint Replacement Registry (AJRR): 2020 Annual Report. Rosemont, IL: American Academy of Orthopaedic Surgeons
(AAOS), 2020. Peskxum gocryma: http://www.ajrr.net/publications-data/annual-reports.

45 2021;27(3)

TPABMATONOIMNA U OPTONEAMNA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



KINHUYECKWME MCCNEOOBAHWSA / CLINICAL STUDIES

3) TpymHO cKa3aThb, COIVIaCeH MM He COrIaceH
4) YacTM4HO He coraceH
5) CoepuienHo He cornacex

3 6ayuia
2 6ayia
1 6amn

C. Tlo monmHOTe BOCCTaHOBJIEHUSI ABUTaTEIbHOM aKTUBHOCTI?

1) TMonHOCTBIO COTIIaCEH

2) YacTuUHO cornaceH

3) TpymHO cKka3aThb, COIVIaCeH MM He COrIaceH
4) YacTM4HO He coraceH

5) CoBepIIeHHO He CoIIaceH

D. Ilo Hanuuuio peHoMeHa «3a6bITOTO KOJIeHa»?
1) TMonHOCTBIO COTIIaCEH

2) YacTHUHO cornaceH

3) TpymHO cKka3aThb, COIVIaCeH MM He COrIaceH
4) YacTM4HO He coraceH

5) CoBepIIeHHO He COIIaceH

E. Ilo yactore u TSIKECTM BO3MOKHBIX OCIIOKHEHUI
1) TMonHOCTBIO COTIaCEH

2) YacTuUHO cornaceH

3) TpymHO cKka3aThb, COIVIaCeH MM He COrJIaceH
4) YacTM4HO He coraceH

5) CoBeplIeHHO He COIIaceH

5 6a/10B
4 6ania
3 basa
2 6asa
1 6amn

5 6a/10B
4 6ana
3 basa
2 6asa
1 6amn

5 6a/10B
4 6ania
3 basa
2 6asia
1 6amn

. Ecnu Bol He 8binosiHgeme onepayuu 4acmuuHoll apmponiacmuku, mo no kakoil npuuuve?

4
A. He Biagero TeXHMKOM

nw

D. [ipyroe

. He BcTpeuvato nanyeHTOB, HY>KIAIOIIMXCS B YaCTUUHO apTPOIJIaCTUKE
He cunTalo maHHyIO OIepainio meJecooopasHoi / HalesKHO

Cmamucmuueckuti aHaius

O6paboTKy CTAaTUCTUUECKUX MTaHHBIX ITPOU3BOIM-
JI, UCIIONb3YS TIAaKeT IMPOTrpaMMHOTO ObecreueHmst
STATISTICA 12.5.192.7. IToc/ie aHaIM3a KOJIMYECTBEH-
HbIX TAHHBIX HA HOPMAaJIbHOCTb C MCII0JIb30BaHMEM Of -
HOBBIGOPOUHOTrO KpuTepus Konmoroposa— CMUpHOBa

(K-C) n nompasxkoit Jinnpedopca (Lilliefors) 6bu10 06-
Hapy>keHO pacrpegesneHne, 61M3Koe K OTIMIYHOMY OT
HOPMaJIbHOTO (Tabi. 1), MOSTOMY IJISI OLIEHKU JOCTO-
BEPHOCTY pa3HUIIbI B OTBETAX MCIOIb30BaJICS Hela-
pameTtpuueckuit U-Ttect MaHHa— YUTHM A1 HE3aBU-
CUMBIX BbIOOPOK.

Tabauya 1
IIpoBepKa JaHHBIX HA HOPMAIBHOCTD
I'pynma 1 I'pynma 2
[TapameTp N2 Bomnpoca N¢ Bompoca
3A 3B 3C 3D 3E 3A 3B 3C 3D 3E
Crartuctuka kputepus (K-C) 0,497 0,438 0,3 0,424 0,486 0,281 0,282 0,308 0,216 0,262

AcuMnITOTMYECKast 3HAUMMOCTh
(2-croponnss) (Lilliefors)

PesynbTaThi

ITo mauHbIM perucrtpa aprporuiactuku KC HMUIL
TO um. P.P. Bpenena, B 2019 r. gonsgs OMDIII oTHOCH-
TeJIbHO TOTAJLHOTO B 11€JIOM M0 YUPeXIeHUI0 COCTa-
BwiIa 6,4% (234 13 3730 nepBUYHBLIX BMEIIATENbCTB).
[TIpu sTOM Cpemu OTAeneHuli, B KOTOPbIX ITPOBOAUT-
csg 3amenienne KC Ha MCKYyCCTBEHHbIN, TAaHHBIN I10-
Kasarenpb Konebasncst or 0% mo 19,5%. O6pamiaer Ha
ce6s1 BHMMaHMe TOT (aKT, UTO Jaske MeKAY BpauaMmu

0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,016 0,001

OTAEeNeHNs, JUOUPYIOLero mo KoaudyectBy OMDIII
(156), pas6bpoc 1o yacToTe O6bIT BeCbMa IMPOKUM: OT
3,8% 1o 32,9%.

ITo pesynbTaTaM ompoca XMPypry 6bLIN pa3meeHbl
Ha [1Be I'PYIIIbI: nepBass — BbinoHsAomme OMOIII —
17 (46%); BTOpas,, — He UCIOAb3YIOLIME OAHHbIN
BUI, SHIONPOTE3UPOBAHMS B CBOEIl MpPaKTUKE —
20 (54%). CpemHmit BO3pacT XUPypros 1-it TpyTIIIbI CO-
craBui — 41,8 sieT, B TO BpeMsI Kak BO 2-Ji TpyTIIie CIie-
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LIMAIMCThI ObUIM HECKOJIbKO cTapile — 44,1, omHaKko
IaHHbIE Pas3IUUMS He ObLIM CTATUCTUUYECKM SHAUYVMMBI.
Ha pucynke 1 mpencraBiieHbl pe3y/IbTaThl OIpoca obe-
UX TPYIII XUPYPTOB, Ile MOKHO OTMETUTh 3HAUMMbIe
ommuus (Bompockl 3.A, 3.B, 3.D, 3.E), Torga Kak Io
OCTAJIbHBIM ITapaMeTpaM pasHMIla MEXIy OTBeTaMu
OblIa He 3HAYMMa.

. 4,82 5 4,76
5 1,65 a4 4,59 2
v—\___:::—-_
4 - 42'N
312 3,75 3,80
°3, ﬂ\i"
1,95 < Ipynna |
_ <= Tpynmna2
0 - - - -
1 2 3A 3.B 3.C 3D 3.E

Bonpoe

Puc. 1. JInuHeliHag gyuarpaMma pesynbTaTOB OIpoca
XUPYpPros 1-ii u 2-11 rpymm.

* — mapaMeTpbl, IPOJeMOHCTPMPOBABIIMe 3HAUMMble
OT/INYUSI

Fig. 1. The results of the survey of surgeons — linear
diagram
* — parameters showing significant differences

Cpennuit crax sHgonportesupoBanust KC y orpa-
IIMBaeMbIX XMPYyProB COCTaBJISUI OT 5 mo 7 yet. Bee u3
HUX, 3a UCKIIOUEHNEM OJHOIO XMpypra BO 2-1 IpyIine,
BCTpeyYasu B CBOEI MOBCEOHEBHON MTPAKTUKe MalieH-
TOB, HYKAAIOIIMXCS B YaCTUYHOI apTporuiactuke KC.

OTBeuast Ha BOMPOCHI 3-TO pa3zaesia, peCrOHIeHThI
IOJDKHBI OBLIM YKa3aTh CBOE CYOBEKTMBHOE OTHOIIE-
Hye K OMDIII. Xupypru 1-i1 rpynrsl yaile OTBedaan
MMOJIOKUTENIbHO, YeM XUPYPTU 2-3 TPYIIIBI OTHOCH-
TeJbHO MPEMMYIIECTB YaCTUYHOM apTPOIIaCTUKH 10
CpaBHEHMIO C TOTaJabHON (p<0,01) (Tabm. 2). Camblie
3HAUMMble pa3anMuusl ObLIM OTMEUEHbI B BOIMPOCAX,
Kacalouuxcsl aMIUIUTYIbl ABVOKEHUI B CycTaBe 1ocie
onepanuu (3.B, p = 0,05), BOCTV>KeHMS TALIeHTaMMU
dbeHoMeHa «3a6pITOTO KosteHa» (3.D, p<0,01) u yacTo-
Thl MOC/IEONEPALIMOHHBIX Oc/okHeHut (3.E, p<0,01).
Taxske BbIsIBJIeHA CleAylolias 3aKOHOMEpPHOCThb: YeM
yaie XMUPYypr UCIONb3yeT YaCTUUHYI0 apTPOIIacTu-
Ky B CBO€il IpPaKTMKe, TeM B GOJIbIIEHl CTeIeHM OH
CUMTAET, YTO OHA 00JaZaeT MpeuMyIecTBaMu Haf
TOTAJIbHOIA.

B Ttabmuiiax 3 u 4 mpencTaBieHbl JaHHbIE OIMMCA-
TeNbHOM CTATUCTUKU IO TPYyIMIlaM pPeClOHAEHTOB U
YacToTa BCTPeUuaeMOCTM Pa3/iMUYHbIX OTBETOB Ha BO-
MPOCHI O MPEUMYIIeCTBaX OJHOMBIIIEIKOBOTO 3HA0-
MpOTE3UPOBAHMS, COOTBETCTBEHHO.

Tabauya 2
OnucaTtenbHasi CTATUCTUKA IO IPYIIIAM PECIIOHAEHTOB (4acTh 1)
I'pynna 1 (n=17) I'pynna 2 (n = 20)
3 3HaueHue
=y CraTtuctnyeckyue 3HaYeHUS CraTtuctmnyeckyue 3HaYeHUS p
2 (mean,SD) min max med (mean,SD) min max med
1 3,12+0,78 1 3 2 3,05%0,60 1 3 2 0,768
2 2,0%0 2 2 2 1,95+0,22 1 2 2 0,364
A 482%0,39 4 5 5 4,25%0,96 2 5 4,5 0,028*
B 4,65%0,78 2 5 5 4,05+1,09 1 5 4 0,070
3 C  4,41%0,79 2 5 5 4,25%1,06 1 5 5 0,611
D  4,59%0,71 3 5 5 3,75%0,85 2 5 4 0,003**
E  4,76%0,56 3 5 5 3,80+1,28 1 5 4 0,007**

* p<0,05; ** p<0,01.
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OmnmcaTenbHass CTATUCTUKA II0 TPYIIIIAM PEeCIIOHAEHTOB (Y4acTh 2)

[IpouenTnib
1 2
A
I'pynma 1 1,5 2 5
25%
I'pymnna 2 2 2 4
I'pymma 1 2 2 5
s0% )
I'pynmna 2 2 2 4,5
I'pymma 1 3 2 5
i I'pymma 2 2 2 5

YacrtoTta BCTPEIA€MOCTH PA3/IMIHBIX OTBETOB HA BOIIPOCHI O IIpeMMylIeCcTBax
OOHOMBIIIIE/IKOBOI'O 3GHAOIIPOTE3MPOBAHUSA

I'pymma 1
(&)
§ Kon-Bo N¢ oTBeTa
R 1 2 3 4
n 0 0 0 3
3A
% 0 0 0 17,6
n 0 1 0 3
3B
% 0 5,9 0 17,6
n 0 1 0 7
3C
% 0 5,9 0 41,2
n 0 0 2 3
3D
% 0 0 11,8 17,6
n 0 0 1 2
3E % 0 0 59 11,8

*p<0,05; ** p=0,05.

ITpu oTBeTe Ha 4-i1 BOIIPOC O MPUUMNHAX, IT0 KOTO-
PbIM XUPYPTU 2-i1 TPYMIIbl HE BBITIOJHSIOT OaHHBINI
BUJI BMellaTe/bCTBa, IpeBaIMpoBaiu Ase: 1) y nmauu-
€HTOB, HY)KJAIOIIMXCS B YaCTUYHOI apTPOIIacTUKe,
B IIpoLecce OXUIAHMS TOCIIUTAIM3aLUMU Meauallb-
HBIIT apTpO3 MPOrpeccupyeT N0 TOTAJIbHOIO Iopaxke-
HMS CYCTaBa; 2) NOAXOSIIME ITalMeHThl PeIKO BCTpe-
yatorcs. [Ipy aTom fnBa xupypra u3 2-Ji IpyIbl Ha
MOMEHT OIIpoca IIJIAaHMPOBAIM HAuaTh BLIIIOJIHEHME
OMDII B TeueHue OamsKaiiiero roga. He cumran maH-
HYIO OIlepal/i0 HaJleXXHOM BCEro OOVH PeCIIOHIEeHT,
a ee TeXHMKOI1 He BiIafienu 6 peCriOHLEeHTOB.

KoppensguuoHHBIX CBSI3ell MeXOy Mu3ydaeMbIMU
rapamMeTpaMu U BO3pPacTOM, OIBITOM 3HIOIPOTE3U-

Tabnuya 3
Bormpocs!
3

B C D E

4,5 4 4 5

4 4 3 3

5 5 5 5

4 5 4 4

5 5 5 5

5 5 4 5

Tabnuya 4
I'pymnna 2
N2 oTBeTa

5 1 2 3 4 5
14 0 2 1 10
82,4 0 10 5 35 50
13 1 1 2 8 8
76,5%* 5 5 10 40 40
9 1 0 3 5 11
52,9 5 0 15 25 55
12 0 1 7 8 4
70,6™* 0 5 35 40 20
14 2 1 3 7 7
82,4%* 10 5 15 35 35

pOBaHMS, a TaKKe KOJIMUYECTBOM BBITIOJIHSEMBIX ap-
TPOIUIACTUK KOJIEHHOTO CYyCTaBa B rOJ BbISIBIEHO He
OBIIO.

0o6cykaeHme

[IpoBemeHHbINT OMPOC Cpeay OPTOINEeNOB, BBIIIOMI-
HSIIOIIMX SHAOMpoTe3upoBaHue KC B HalieM LeHTpe,
BBISIBWJI [OCTaTOYHO HEOJHO3HAUHOe OTHOIIeHue
K YaCTUYHOI apTpoIiacTUKe, UTO MOATBEPKAAeTCS U
peasbHOM KAMHMYECKOI mpakTtukoii: OMDIII cocras-
jsteT MeHee 3% or o6iero uncia 3amerneHnit KC Ha
MCKYCCTBeHHbIN 110 utoram 2019 r.

IMomo6Hast cuTyarMs XxapakTepHa U JIJIs 3apyoesxk-
HOT'O OPTOIeAUYEecKoro coobimecrsa: B EBpomne 80%
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KOJIEHHBIX XMPYPTOB BBIMOAHSIOT MeHee 20 OMOII
B rof [4], a B Bpasumuu 61,1% xupypros meHee 5 ta-
KMX oliepanuii B rof [5].

BMmecTe ¢ TeM r'MCTOIOTMYECKM MHTAKTHBIN XPSI]
B HApy>KHOM OTAeJie CyCTaBa BbIBISIeTCS y 61% ma-
IMeHTOB, noaseprimxcs TOKC npu roHapTpose ¢ Ba-
pycHoJi medopmaiiyieii KOHEUHOCTH, [IO3TOMY C yue-
TOM KIMHUYECKNX (DAKTOPOB KOMMUECTBO MALVIEHTOB,
KOTOPbIM MOT/Ia ObI OBbITH BBITIOJTHEHA YaCTUYHAS
apTpoIviacTMka BMECTO TOTaJbHON, BapbuUpyeT OT
21% mo 47% [6]. Takum 06pa3om, rapaiesbHO CyIe-
CTBYIOT MeOUIIMHCKME YUYPEXIEeHUs, B KOTOPbIX ua-
crota OMOII paBHa HYJIIO, ¥ TAE OHA MOXET JOCTUTATh
50% or Bcex mepBuuHbBIX apTporutactuk KC [7].

[Mopasnsioniee GOMBIIMHCTBO OIPONIEHHBIX XU-
pypros (36 u3 37) BCcTpeyano B IMTOBCEIHEBHON MpaK-
TUKe O6OJBHBIX TOHAPTPO30M, KOTOPbIM ITOKa3aHa
yacTHMYHas aprporuiactvka. Tem He meHee, obpaina-
IOT He cebsT CJIOKMBIIMECS 3a0/IysKIeHus, 10 CUX T10P
OKa3bIBAIOIIMEe HETaTUBHOE BIMSHME HA OTOOp Ta-
uyeHToB 1y OMDOII, cpeayu KOTOphIX Hamuboee va-
CTO YIIOMMHAIOTCSI M30BITOUHBIN BeC Teja, MOXKWION
BO3pacCT MalMeHTa, BBICOKUI YPOBEHD NBUTATEIbHOM
aKTUBHOCTH, JIOKIM3aus 60U B IepesHeM OTHe-
Jle cycTaBa, apTpo3 (heMopo-MaTeIpHOrO COwIeHe-
HUSI JI000V CTETeHM BBIPAKEHHOCTH, JTereHepaTuB-
Hble M3MEHEeHMs IepeqHeli KpecTooOpasHO CBSI3KU
(TIKC), XOHAPOKAJIbLIMHO3, MepudepuIeckue 0CTeo-
$uThl B CMEXXHOM OTHeje 6empeHHO-60/bIlIe6epIo-
Boro cowreHenus [8]. Cxoxuit omnpoc 6onee 400 He-
MeLIKMX OPTOIeIOB, BHITIOMHSIIINX apTPOIIACTUKY
KOJIEHHOTO CYCTaBa, ITOKa3aJI, YTO HauOOJbIIMe IPo-
TUBOpEYMS BO3HUKAIOT IIPU OIpeiesieHNM TTOKa3aHuit
¥ TIPOTMBOMOKA3aHMI K YaCTUYHOM apTpPOILIaCTUKE,
0COOEHHO KaCAIOIMIMXCS OKMPEHMUS ¥ BBIPAKeHHOCTH
JlereHepaTUBHbIX M3MeHeHUii B OeIpeHHO-HaZKO-
JIeHHMKOBOM CO4IeHeHUM. ABTOpBI OIpoca MPUII-
JIX K BBIBOAY, YTO MEPCOHAIbHOEe MHeHue 06 OMDOII,
OCHOBBIBalOIleeCs Ha IMYHOM OTIbITE Bpaua, BXOAUT
B KOHQUIMKT C JaHHBIMM COBPEMEHHOI Hay4dHOIA
JIUTEPATYPhl, B CBA3Y C UeM HeoOXOOuMO IpoBene-
HJ€e TOTIOTHUTENIbHBIX 00pa30BaTeIbHbIX MEPOTIPUS-
it [9]. B mowienHue mecsiTuneTusi BbILIeNepeunc-
JIEHHbIE SMIIMPUUYECKM CHOPMYIMPOBAHHBIE TTPOTU-
BOITOKA3aHUS ObLIM HEOMTHOKPATHO OIPOBEPTHYTHI
C MO3UINIA TOKa3aTeNbHON MEOULIMHBI, IPUUEM [OJIS
CUCTEeM Kak C TOJBVDKHBIM, TaK U ¢ GUKCUPOBAHHBIM
MOIMITUIEHOBBIM BKaabiem [10].

12-netune HabmogeHus 3a 2467 malMeHTaMMU,
nepeHecuiumu OMDII, MpomAeMOHCTPUPOBAIN, UTO
TonbKo 1pu MMT >45 BbDKMBAeMOCTb MMILIAHTA-
Ta AOCTOBEPHO CHIkaeTcs. IIpu 3TOM ciiegyeT OT-
METUTb, UTO XOTs Ga/utbHasl OLleHKa (YHKIUU KO-

JIEHHOTO CyCTaBa y MalMeHTOB C OXXUPEeHMeM IOociie
YaCTUYHOM apTPOIUIACTUKM HIDKE, YeM Y OGOJbHBIX
C HOPMAJIBHBIM BECOM, AMHaMMKa QYHKIMOHATBLHOTO
y/IydilleHUs] TI0 CpaBHEHMEM C IpenorepauyoHHbIM
COCTOSIHMEM BbIpakeHa cuibHee [11].

ITpoBeneHHbIN aHaAM3 650 IMaIMEHTOB, ITEpPeHec-
mmx OMDII meamanbHOIO OTAE/Ia KOJIEHHOTO CYCTaBa,
u 1300 TOIT ¢ UMT >35, mokasasi 4YTo, CpaBHMBAEMbIE
TPyNIbl  T€MOHCTPUPOBAIM OAMHAKOBYIO BbDKMBA-
€MOCTh MMIUJIAHTATOB, MPU 3TOM IIOCAEe YaCTUYHOM
apTPOIVIaCTUKU C OOCTOBEPHO MEHbIIE YacTOTOM
HabII0aNINCh TTePUIIpoTe3Hast MHMEKIMS, OCIOKHe-
HUSI BCIECTBUE aCeNTUYECKUX MPUUMH U PeBU3U-
OHHbIE BMeEIIATEIbCTBA B OVDKaiIIMe CPOKM IOCTe
omnepanuu. KpoMe 3TOro, y mNaluyeHTOB C TSDKEIbIM
OXXMPEHMEM TT0Ka3aTeu 6a/IbHOM OLeHKM (PYHKIUM
KOJIEHHOTO CyCTaBa M aMIUIUTyAa ABVMKEHUI mocie
OMDII 61K JTyutie 1o cpaBHeHuto ¢ TAIT [12].

ITo ;aHHBIM aBCTPAIMITICKOTO PErMCTPa apTPOIIacC-
TUKMU, C yBeJIMUEHNEM BO3PACTa ONlepUpPyeMbIX Haly-
€HTOB BbIKMBAE€MOCTb KaK YaCTUUHBIX, TaK U TOTaJIb-
HbIX MUMILIAHTATOB y/y4IlaeTcs.’

VunuteiBasi, uro OMDOII xapakrepusyercs 6Gosee
HM3KOI YaCTOTO OCJIO)KHEHWI U JIETAIbHOCTU B Teue-
HMe TIepBOro roja, YeM TOTaJIbHOE, & TAK)Ke MeHbIlei
CTeNeHbI0 XMUPYPTrUUeCcKoil arpeccuu, B pesyjbTaTe
Yyero HeT HeoOXOOVMOCTU HPOBOAUTb FeMOTpaHChy-
3UM, & CKOPOCTh (DYHKIIMOHATBHOTO BOCCTAHOBJIEHMSI
BO3pacTaeT MPUMEPHO B 2 pasa, ero INpuMeHeHue
Yy COMaTMUYeCKM OTSATOIIEHHbIX MalMeHTOB CTapUInMX
BO3PACTHBIX TPYII HODKHO OBITh MPENIIOUYTUTENb-
HbIM [14, 15].

UccnepoBaHus, TMOCBSIIeHHble  pe3yabTaTam
OMBD3II y maiiMeHTOB C BLICOKMM YPOBHEM [BUTATENb-
HOJi aKTUBHOCTH, HE JeMOHCTPUPYIOT OTPUIIATENbHO-
ro TPeHJa B BbDKMBAE€MOCTY MMIUIAHTATOB, IO3TOMY
IaHHBI (HaKTOp MOKXHO He paccMaTpMBaTh Kak He-
6maronpusaTHbIii [16, 17, 18].

B nenom nocsie OMOBII maineHThI Yalile BO3Bpallia-
I0TCS K 3aHATUSIM (QU3KYIBTYPOI ¥ MOTYT IIO3BOJIUTH
cebe B 1,5 pasa Gosblle BUIOB CIIOPTa, YEM IMOCTIE
TOKC, X0TS HaJ0 OTMETUTh UTO OOJbIIMHCTBO M3 HUX
OTHOCUTCSI K KaTeropmy HU3KOMHTEHCUBHBIX [19].
CTOUT Takke MOJUEePKHYTh, YTO 3aHSITUS CIIOPTOM CO-
MIPSKEHBI C TTOBBIIIEHHO YaCTOTO TpaBM KOJIEHHOTO
CYyCTaBa, YTO MOKET IIPUBECTM K HEOOXOIMMOCTHU pe-
BU3MOHHBIX XUPYPIUUYECKUX BMeILIaTeNbCTB, BKIIOUas
KOHBEpPCUIO OFHOMBIILIETKOBOTO 3HAOIPOTE3MPOBa-
HMe B ToTasbHoe [20].

D.J. Beard ¢ coaBTOpamMu IpoOaeMOHCTPUPOBAIIH,
YTO JIOKAIM3alys 60/ B IepegHeM OThese KOoleH-
HOTO CYCTaBa TPy HAJIMUMU TTOTHOCTOHBIX AeeKTOB
Xpslia B Harpyskaemoil 30He COUJIeHSIOUIMXCSI MbI-

7 Australian Orthopaedic Association National Joint Replacement Registry. Hip, Knee & Shoulder Arthroplasty. New York: Australian
Orthopaedic Association National Joint Replacement Registry; 2017. Pexxum noctymna: https://aoanjrr.sahmri.com/documents/10180/397736/

Hip%2C%20Knee%20%26%20Shoulder%20Arthroplasty.
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LIETKOB OeIpeHHO 1 60/IbIIe6epIIOBOii KOCTH, a TaK-
ke apTpo3 6eapeHHO-HAAKOTIEHHMKOBOTO COWIEHEHMS,
C TIOTHOCJIOMHBIMU edeKTaMy Xpsia Ha Meauaab-
HOIt (aceTke HAAKOMEHHMKA, HE YXYOIIAIT OTHaIeH-
Hble ucxogbl OMOII ¥ mo3TOMYy He AO/DKHBI paciie-
HMBaThCS Kak mpoTtuBomnokasanme [21]. K.R. Berend
C CoaBTOpaMM, CpaBHMBas 4acTOTy PEBU3UIT TOCie
638 OMDOII y mainueHTOB C apTPO30OM MeOUaTbHOIO
oTmena 6GempeHHO-60JBIIEOEPIIOBOTO  COWIEHEHMS,
¢ HaIMuYmeM U 6e3 peHTreHOJIOTUYECKM TIOATBEPKAEH-
HOTO (heMOPO-TIaTeSIPHOTO apTPO3a B CPeIHEM Uepe3
70 mecC. BBISIBWIM, YTO BbDKMBA€MOCTb MMILIAHTA-
TOB cocTaBwia 97,9% y mnauueHTOB C (demMopo-ma-
TeJSIpHBIM apTpo3oM u 93,8% 6e3 mocremHero [22].
S.N Kang c coaBTOpamu, mpoaHaausuposas 195 OMIII,
TaKKe He 0OHAPYKWIN CTAaTUCTUIECKM 3HAUMMOI pas-
HUIIBI B (QYHKIIMOHAIBHBIX pe3y/lbTaTax Imocjie apTpo-
IUIACTUMKY C HAIMYKMeM ¥ 6e3 apTpo3a 6eapeHHO-Hafd-
KOJIeHHUKOBOT'O COWwIeHeHus [23].

OpHako ewIn y malieHTa MMeeTCs Hapy>KHbIN IT07 -
BBIBMX HAJKOJIEHHMKA C COCTOSTHMEM «KOCTb Ha KOCTU»
B HaApyKHOM OTAese OelpeHHO-HATKOIeHHUKOBOTO
CouJieHeHMsI, CpefHeCpOYHble pe3y/lbTaTbl MU30IUPO-
BAHHOJ 3aMeHbl IOPAKEHHOTO OTHena OempeHHO-
60JIbIIE6EPIIOBOTO COWIEHEHMS YXYAIIAIOTCS, B CBSA3U
C yeM LieJIecoo0pasHee BhITTOIHATD MO0 apTPOIIacT-
Ky 000MX BOBJIEUEHHBIX B IATOJIOTMUECKUIA TTPOIIECC
OTZIEJIOB KOJIEHHOTO CyCTaBa, in6o TIII [24].

WccnepoBanus, MOCBSIIEHHbIE BAUSHUIO XOHPO-
KaJblIMHO3a Ha OTHAjeHHble pe3yJbTaTbl MPU Yac-
TUYHOI apTPOIUIaCTUKe, HE BBISIBUIM yYMEHbIIeHUS
BbDKMBAEMOCTY MMIUIAHTATOB MPU IaHHOI MaToI0-
run. Taxk, P. Hernigou ¢ coaBTopamu IpoaHaan3upo-
Basinm 148 mMauyMeHTOB C AMArHOo30M XOHAPOKAJIbLIM-
HO3, MepeHeclInX YaCTUUYHYI0 apTPOIUIACTUKY, U He
BBISIBMJIM HEOMAronpusITHbIX McxomoB [25]. V. Kumar
C COaBTOpaMH, NPOAHAIMU3UPOBAIU CEPUI0 MalU-
€HTOB C XOHJAPOKAaJbLIMHOM, MOABEPIIIMUXCS OLHO-
MBIIIIEJIKOBOMY 3HAOINPOTE3MPOBAHUIO MMILIaHTA-
ToM Zimmer-Biomet Oxford UKA, comocTaBMMOro
C KOHTPOJIBHO TPYMION, U CTOJKHYIUCH BCETO JUIILb
C OHOJ Heymauveil 13-3a MPOrpeccupoBaHms 3aboe-
BaHMs U3 155 cyyaeB 4aCTUMYHBIX apTPOIIACTUK Ha
(boHe xoHgpOKANTBIMHO3A [26].

TpaauIMOHHO CYUTAETCS, YTO (QYHKIMOHAIBHO
HeroBpexkaenHas IIKC siBasieTcss 06513aTeIbHBIM yC-
JoBueM A BeinonHeHust OM3II. [ToBpexaeHne cu-
HOBUM, okpsiBawiei [TIKC, 1 gaxxke ee mpoaonbHOe
paccioeHue AOMYCTUMBI NP YaCTUUHON apTporuia-
CTUKE, IpU ycaoBum, 4To TOHYC ITKC coxpaHeH — 3TO
MOATBEPKIAETCS ee TajblialMeii MHCTPYMEHTOM
rnocse apTporoMuu. [Tokuibie mauueHThl, y KOTOPbIX
pa3BUBAETCS BTOPUUHAS ereHepaTUBHAST QYHKIM-
OHasibHAs HegocTaTOYHOCTh [TKC 13-3a nmepBUYHOrO
nepegHeMeoMalbHOTO OCTE0ApTPO3a, B HACTOsIlee
BpeMsI IPUHMMAIOTCS B KaUeCTBe BO3MOXKHBIX KaHI M-
nartoB aJs BbinosHeHus OMDOII. buomexaHnunueckue

IlaHHbBIE TIpeNI0JaraloT, YTO BbIpaBHMBAHME HAKJIO-
Ha OoblIe6epIOBOVi KOCTU MOXKET KOMIIEHCUPO-
BaTh MepefHIO TPAHCAAIMIO B KOJEHHOM CyCTaBe
¢ nmepuiurom ITKC 6e3 BOCCTaHOBJIEHUSI HOPMAaJb-
HOTO cMelleHus1 ocu BpameHus [27]. Kpome Toro,
(GyHKIMOHA/IbHBIE TPeOOBaHMS, HAIMUME 3aTHUX
0cTeohMTOB B 3aJHMX OTHAEIAaX CYCTaBa U KECTKOCTh
KarCy/ibl B OOJBIIMHCTBE CAy4YaeB IIPeIOTBPaIIaloT
MOSIBJIEHME CUMIITOMOB HECTaOWIbHOCTY Y ITOXKMU-
JIBIX TalueHTOB. HegaBHMe uccieloBaHUS Hadyanu
MOATBEPXAATh XOpOlllrie KpaTKOCPOUHbIe U CpeHe-
CpPOYHbIE Pe3yIbTaThl 6e3 yBeIMYeHNUsI pUCKa PeBU-
3UIi SHAONPOTE3a Y JAHHOM KaTeropuym maiyueHTOoB.
A. Boissonneault c coaBTopamu B HEOGOJIBILIOI CepUN
13 46 MalMEeHTOB C KPATKOCPOUHBIM HAOIIOIEHVEM
Y CPeIHMM BO3PacTOM 65 JIeT COOOIIMIN, UTO 5-1eT-
HS9 BbDKMUBaeMocCTb Ajs1 OMOII mennaibHOIO KOM-
MapTMEHTa KOJEHHOro cycraBa ¢ geduiutom ITKC
coctaBuna 94%, uto 6pUI0 comocTaBuMoO ¢ OMDOII
¢ uarakrtHoi1 ITKC [28].

IMepudepnueckme octeodUTbl B CMEKHOM OT-
Iene GedpeHHO-00/bIIEOEPIIOBOTO COUJIEHEHUSI HE
SIBJISIIOTCSL TIPOTMBONOKaszanueM kK OMDII mpu ycio-
BUM, YTO B LIEHTPAJIbHO}M HArpy>kaemoii 30He couje-
HSIOIIMXCS MBIIIEJIKOB COXpaHeHa IOMHas TOMLMHA
CYCTaBHOTO XPSIIa, 8 MEHNCK — MHTaKTeH. [ledeKT mo
BHYTPEeHHEMY KpParo JIATepaJbHOI0 MbIIIe/IKa OeipeH-
HOJi KOCTM B HEHArpy>kaeMoii 30He, 00yCJIOBJIEHHbBI
VMIIUMIKMEHTOM KOCTHO-XPSILEBbIX pa3pacTaHuit Ha
IJIATO OOJbIIEOEPIIOBOII KOCTH, TAKKE HE BIMSET Ha
ucxonsl OMOIII [29].

O6paiaer Ha ceb6s1 BHMMaHMe TOT (akT, YTO BbI-
SIBJIeHHblE HAMM DPa3Inuusi MeXAYy XUpPypramu, Bbl-
MOJHSKIIMMM U He BbinoaHsommmMu OMDIII, Han-
OOJIBIIMMY OKA3TMUCh IIPY OIleHKe (PYHKIIMOHATBHBIX
MpeUMYIEeCTB YaCTMYHONM apTPOIUIaCTUKU, B 4YacT-
HOCTY CKOPOCTY peabuaInTalyuu MaiyeHTOB U JOCTH-
SKeHMsI TlauyeHTaMu (eHoMeHa «3abbITOr0 KOoeHa»,
a Takke B 4aCTOTe U TSKECTU MOocaeolepalMiOHHbIX
OCJIOKHEHU. MeXXIy TeM, MOoaaBsionee OObIIMH-
CTBO COBPEMEHHBIX MUCC/IeNOBaHUI JeMOHCTPUPYIOT
moctiskenue rmocte OMIII B cpaBHenuu ¢ TAII 6omee
BBICOKMX TIOKaszareseil QYHKIMM KOJIEHHOTO CyCTa-
Ba, B 1,6 pa3 OOJIBIIYIO AOJIO OTIMYHBIX PE3YIbTATOB,
B 1,3 BbIllle yOOBAETBOPEHHOCTb MCXOOOM JI€UEeHMS
U B KOHEUHOM UTOTe — KauecTBOM XXusHu [30].

['pynma aBTOPOB BBIMOJHWIA MYIbTULIEHTPOBOE
PaHAOMMU3UPOBAHHOE KIMHUYECKOe WCC/IelOBaHME,
B paMKax KOTOpPOTo ObUT TIPOBeHNeH aHaIN3 IBYX
TPYyNIl NalleHTOB C MeJMalbHbIM TOHAPTPO30M, TIO[I-
BEPriMxcs YaCTUYHOM U TOTAJIbHOM apTPOIIaCTUKE
B niepuop ¢ 18.01.2010 mo 30.09.2013 B 27 rocnura-
nax Benmuko6purtanuu. IIpu 5-meTHeM HaGIIOIeHUN
He ObLIO OGHApPYKEHO pasinumMii B pe3ylIbTaTax II0
mkaye Oxford Knee Score (OKS) mexnmy rpyrmaMu
(cpenmusis pasuuiia — 1,04; 95% U ot -0,42 no 2,50;
p=0,159) [31].

50 2021;27(3)

TPABMATONOIMNA U OPTONEAMNA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



KINHUYECKWME MCCNEOOBAHWSA / CLINICAL STUDIES

MHorue aBTOpbl OTMEYAlOT Jydllie pPe3y/lbTaThl
y MalMeHTOB, TlepeHeCINX YaCTUYHYI0 apTPOIIacTu-
KY, 110 CpPaBHEHMIO C TOTaJbHOI mo mkamam Oxford
Knee Score (Oks), Knee Society Score (KSS), u Western
Ontario and McMaster Universities Osteoarthritis
index (WOMAC) [32, 33, 34, 35].

HemanoBakHpIM (hakTOpOM PV CpaBHEHMM Yac-
TUYHOM U TOTAJbHOM apTPONJIACTUKU SIBJSIETCS «CUH-
IpoM 3abbITOro KojeHa». H.A. Zuiderbaan ¢ coaBTO-
paMu COOOIIMIIM O TOPA3[IO JIYUIINX MTOKa3aTessIX 10
mikase FJS (Forgotten Joint Score) y maiueHTOB, 107 -
Bepriumxcsi OMOII, Mo cpaBHeHMIO C MalMeHTaMMu,
MepeHeclIMMM TOTaJIbHOE 3amelleHue KOJIEHHOTO
cycrasa [36].

MeHbl1ast 4acTOTa TSKEJbIX, YTPOKAIOUIUX XXU3HU
ocnoxkHeHmii mocine OMDIII B cpaBHenun ¢ TIIT KC
Takke TOATBEpXKIeHAa WCCIeOBaHUSIMU BbICOKO-
ro YpOBHS 0OKa3aTeJbHOCTU. B yacTHOCTH, cpaBHe-
HIEe TIIATe/bHO COIOCTaBJIeHHBbIX Ooyiee ueM 1o 20
rmapamMeTpaM BbIOOPOK IALMEHTOB, ITOJBEPTIINXCS
OMBDII (3519 maumenTtoB) u TIII (10557 mauyeHTOB),
KoTOopble 6GbUTM OTOOpaHbl u3 100000 HabGmIOmEHMI
peructpa apTpoIiaCTUKU AHMIMM U Yaibca, MMpoae-
MOHCTPUPOBAJIO, YTO B T€UEHMe MepPBOro roga mocjie
orepalnuy TsDKeIble U yrposkalolue XKU3HU COCTOSI-
HUSI, TaKMe KaK BEHO3HAsI TPOMO0IMOOIMS, TIepPUITPO-
Te3Has MHQeKIus, Bo3HuKaau nocie OMIII B 2 pasa
pexe, a MHPAPKT MMUOKapAa — B 3 pasa pexe, uem
nocie TOII. CMepTHOCTh OKa3ajiach B 4 pa3a HILKE
B TedyeHMe IepBbix 30 OHeN Iociae ornepauum u
B 2 pa3a Huxke yepes 90 nueit [37].

O6CcyskIaeMbIM OCTAE€TCSI BOIPOC 00 SKOHOMMUYE-
ckoii apdekTuBHOCTM OMDIII 110 cpaBHeHMIO ¢ TOIL.
C omHOI CTOPOHBI, MEHbIIIEe KOJIMUYECTBO OC/IOKHEe-
HUIi, MEHBIINI1 KOWKO-AeHb U 60jiee GbICTpast peabu-
Jutauus mnocie OMDIII ynydimanT SKOHOMUYECKYIO
cocraBisgiyw. C Apyroi CTOPOHbI, MEHbIIAsI BbI-
>KMBAEeMOCTh OJHOMBIIIETKOBBIX MMILIAHTATOB, IO
IaHHBIM PErucTpOB, YBEJIUYUBAIOT CTOMMOCTD Jieye-
Hud. 1o JaHHBIM perucrpa apTpOmaacTUKU AHIIUN
un Yansca, OMOII 1o cpaBHEHUIO TOTAJbHBIM JEMOH-
CTPUpYET OOCTOBEPHYIO SKOHOMMIO 3aTpaT U 3HauM-
MoOe yayyllleH/e KayecTBa XXU3HU TMaleHTOB TOIbKO
B TOM CJIy4ae, eCJiy 0151 YaCTUIHOM apTPOIIaCTUKM B
MpaKTHKe Xxupypra cocrasiset He MeHee 10% ot TOII.
B mpotuBHOM ciyyae u3-3a 60j1ee BICOKOI 4aCTOThI
OCJIO)KHEHM M TOBTOPHBIX BMeENIATeTbCTB 3KOHOMM-
yeckast 3peKTUBHOCTDb HE CTOJIb 3HAUMMA U TIO3TOMY
T3II 6onee peHTabenbHO [38].

CoMHeHMsI B HAJIeXKHOCTU pe3y/ibTaTa, JOCTUTae-
moro mnocie OMDII, BO3SHUKIM TOABKO Y OZHOTO U3

OIPOILIEHHBIX HAMM XUPYPTOB, XOTSI JaHHbIe HaIllMU-
OHAJIbHBIX PETUCTPOB apPTPOIIACTUKM CBUIETENb-
CTBYIOT, UYTO YaCTOTa Pe3HIOIPOTE3MPOBAHMS IOCTIe
OMDII Bblille, YeM I10C/Ie TOTaIbHOTrO. &°

C opyroit CTOpOHBI, pe3y/abTaTbl KOTOPTHBIX UCCIIe-
IOBaHMUI, KaK MPaBUJIO MCXOISIIMUX U3 [IEHTPOB, IIe
BBIIO/IHSIETCSI OOJIBIIOE KOJMYECTBO ITOJOOHBIX OIle-
paLuii, BCTYMawT C HUMU B IIPOTUBOpEUMeE: B CBOE
Macce OHM MOATBEPKIAIOT IMPEeBOCXOMHbIN KIMHUYE-
CKMI1 MCXOM, M IEMOHCTPUPYIOT He OTMYAIOUTYIOCS OT
TOIT 10- 1 15-/IeTHIO BBDKMBAEMOCTb JISI CHUCTEM
KaK C (PMKCUPOBAHHBIM, TaK U C MOABVUKHBIM IIOJIU-
STWIEHOBBIM BKIaAplieM [39, 40,41, 42,43, 44].

AHann3 JaHHBIX PErMCTPOB MOKa3aj, YTO OCHOB-
HBIMM MHPUYMHAMM OOJIbIIETO KOJIMYECTBO PEBU3UIL
nmocsie OMOBII, ocHOBHAs A0S KOTOPBIX MPUXOOAUTCS
Ha IIepBble 5 JIeT mocje omnepauuu, SBJSIOTCS OIbIT
XUpypra u 6ojee HU3KUII MOPOT TIPUHSITUST PELIEHUST
O PEe3HIOIPOTE3VPOBAHNMN.

AHanu3 perucTtpa apTpoOmjaacTUKuU AHINIMM U
Vasibca MoKa3aj, YTO GONBIIMHCTBO XUPYPrOB-0OPTO-
MeJ0B BBIMOJHSIOT TOJbKO OOHY omnepanyio OMOIII
B roji, TOraa Kak cpeHee KOJIMUYECTBO MAaHHBIX OIle-
paiuii Ha OOHOrO XMpypra B TOJ COCTaBWIO 5,4.
Korma konmyectBo OM3II, BbINOTHEHHBIX OTHUM XU-
PYProm B roji, COIIOCTaBU/IMU C YaCTOTOM MOC/IenyIo-
VX PeBU3UIA, OBIJIO YCTAHOBJIEHO, UTO Y XMPYProOB,
BBIMOJIHSIIOIIVIX HEOOJIbIIOe KOJUYECTBO OIlepaliuii,
YpPOBEHb PesHOIIPOTE3UPOBAHMS CIMIIKOM BBICOK.
Tak, y Xupypros, UMIUIQaHTUPYIOIIVX OAVH MM IBa
OIHOMBIIIIEJTKOBBIX MMILJIAHTATOB B I'OJl, YaCTOTa He-
ygad cocrapiseT 4%, 4TO COOTBETCTBYeT Bcero 60%
10-n1eTHeli BBIKMBAEMOCTM MMILJIaHTaTa. 4dacToTa
peBU3Mii pe3KO YMEeHbIIIaeTCs C YBeIUYeHMeM umcia
BBIMMOMHSeMbIX onepanuii: npu 10 OMOBII B rof 4a-
CTOTa peBu3mii cocrapiseT 2%, a npu 30 MMIIaHTa-
umii B rom — Bcero 1%. Eciiu xupypr npoBogut 6oiee
30 OMDII B rom, TO 4acTOTa MOBTOPHBIX OMepamnuii
CTaTUCTUYECKM He OTAMYAETCS OT YaCTOThI peBU3UiA
nociie TIII [45, 46]. K moxoskuM BbIBOZAM IPUIILIN
M aBTOPBI APYTUX MCCAeIOBAHUI, aHAIM3UPYIOIINX
HallJOHAJIbHbIE PETrUCTPhI WIM OOJbIINE BbBIGOPKU
nauyueHToB [47, 48].

HenmocTaToO4HbIM KIMHUYECKU OIIBIT IIPUBOAUT
K Heygauam OMDII B Giyskaiiiieil M cpegHeCcpOYHOi
MEepCHeKTUBEe KaK B CBSI3M C HeadeKBAaTHOM OI[€HKOI
MOKa3aHMUiA U MPOTMBOMOKA3aHMIi, TaK U JOMyCKae-
MbIX XUPYPTaMM TEXHUYECKUX OIIMOOK, U3 KOTOPBIX
Haubosee 3HAUMMBIMM SIBJISIOTCS TOYHOCTh HaKJIO-
Ha OmuMJja MbIIIeJKa 60ablIe6epIIoBOii KOCTY K3a1u,
HeJOCTYKeHMEe MaKCUMMaIbHO BO3MOXKHOMN IITIOMIaAu

8 The New Zealand Joint Registry Twenty-One Years Report (January 1999 - December 2019): 100-118. Peskum goctymna: https://nzoa.
org.nz/sites/default/files/DH8426_NZJR_2020_Report_v5_30Sep.pdf.], [Australian Orthopaedic Association National Joint Replacement
Registry (AO-ANJRR). Hip, Knee & Shoulder Arthroplasty: 2020 Annual Report, Adelaide; AOA, 2020: 229-253. https://aoanjrr.sahmri.com/
documents/10180/689619/Hip%2C+Knee+%26+Shoulder+Arthroplasty+New/6a07a3b8-8767-06cf-9069-d165dc9baca’.

° National Joint Registry. 10® Annual Report of the National Joint Registry for England, Wales and Northern Ireland. National Joint

Registry.

51 2021;27(3)

TPABMATONOIMNA U OPTONEAMNA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



KINHUYECKWME MCCNEOOBAHWSA / CLINICAL STUDIES

MOKPBITUS 6GOJbIIE6EPIIOBBIM KOMIIOHEHTOM COOT-
BETCTBYIOIIETO MblllleSIKa, M3MeHeHue YPOBHSI CycC-
TaBHOI JMHUU U TUIIEPKOPPEKLMSI OCUM KOHEUHOCTH,
MPUBOASAIIAS K TPOrpeccupoBaHMI0 apTpo3a B COCel-
HeM oTaee 6elpeHHO-60JbIIe6epPIIOBOTO COUIEHe-
Hus [49, 50].

MeHbliiMe TeXHUYECKUE TPYAHOCTU TPU BBIOJ-
HEeHUM PEeBU3VMOHHBIX BMeNIATeNbCTB Iocae OMOIII,
BKJIIOYAIOI/ie BO3MOXXHOCTb MCIIOb30BaHUS CTaH-
JApTHOM CUCTeMBI 4151 mepBudHOro TIII, moHMKaT
MOpOr TIPUHSITUSI pellieHus] O PesHIOIpOoTe3UpoBa-
HUMU: 10 JAHHBIM HallMOHAAbHOTrO peructpa HoBoit
3eslaHAVM, TIPM HaJAUUYMM PABHO3HAUHOTO IIJIOXOTO
(yHKIMOHANBHOTO pe3yiabTaTa ITOBTOPHONM oOrmepa-
uuu nogsepraioTcsa 60% mnauyeHToB nocie OMIII n
tonbko 10% — moce TAII [51]. Ilo maHHBIM TOTO K€
perucrpa, HeguddepeHIMPOBAHHBI O0NIEBOI CUH-
IIPOM SIBJISIETCS TIPUYMHOV 60J1ee TTOIOBUHBI PEBU3U-
OHHBIX OIlepalyii B mepBble aBa roga mociae OMOIIL.1°
V3BecTHO, UTO TIpU OTCYTCTBUM MeXaHUUYECKUX UIU
MHBIX TIPUUMH 60JIb CIIOHTAHHO KYIIMPYETCsI, Kak Impa-
BUJIO, B TEUEHMeE TIEPBOTO, pesKke — BTOPOTro rojia mocjie
onepauyu. [Ipu sTom nocnemHass KoHBepcus B TIII,
0COOEHHO eC/TM 9TOMY HEeT MeXaHMUYeCKOro OObsSICHe-
HMSI, 3a4acTyl0 He TOJbKO He 136aBiseT malueHTa
OT 60/, HO ¥ TIPUBOIOUT K PA3BUTUIO XPOHUUECKOTO
MTOCTXUPYPTUUYECKOro 601eBoro cuHapoma [52].

Takum 06pa3oM, 4acTOTa PEeBU3MOHHBIX BMeIa-
TeNbCTB He AO0/KHA MCIIO0Nb30BaThCSl U30AMPOBAHHO
nns cpaBHeHust OMBIT u T3II, a MHbOpMAaINIO, CO-
JIepsKallylocss B OTueTax Hal[MOHA/IbHBIX PErUCTPOB,
HeOoOXOMMO apryMEeHTUPOBAHHO OI[€HUBATbD.

ITocne OMB3II cyiecTByeT MOTEHUMAIBHbBINA PUCK
MpOrpeccupoBaHusl apTpo3a B He3aMelleHHBbIX OT-
Jleslax KOJIEHHOTO CyCTaBa, B CBSI3Y C UeM DSl XUPYp-
TOB CTApaloTCsl OTOMPATh TOMBKO TAKMUX ITAIMEHTOB,
Y KOTOPBIX OHM HaXOASTCS B UAEAaTbHOM COCTOSTHUU.
V psija U3 HUX B 1[eJIeBOM OTee CyCTaBa elle He
Pa3BWJICS TMOTHOCIOMHBIN M3HOC XPsIla Ha COUIEHS -
IOLMXCST TIOBEPXHOCTSX, M B 3TO CUTYyal[M UCXOMbI
KaK YaCTUYHOM, TaK U TOTAAbHOM apTPOMIaCTUKU
3a4acTyi0 HeoNmTUMaabHbI [53, 54, 55]. Kpome Toro,
Yype3MepHOe HeollpaBIaHHOe CyKeHue T0oKa3aHuii
K OMB3II npMBOAUT K MaJOMy KOJIMYECTBY OIlepaiuii,
YTO, KaK 00CYKIA/IOCh BBIIIE, OTPUIIATEIBHO CKa3bI-
BAeTCs Ha YaCTOTe PEBU3VMOHHBIX omeparnmnii [56].

3aBepriasi 06CykaeHMe DPe3yabTaTOB MCC/IeNOBa-
HMS, CIeyeT MOTYePKHYTh, YTO B OMYOIMKOBAHHBIX
B 2020 r. pekoMeHmausIx MMUHNUCTEPCTBA 34PaBOOX-
paHenus Bemukobpurtanuym (NICE), mocCBSIIeHHBIX
MEPBUYHOMY 3SHIOMNPOTE3UPOBAHMUIO KPYITHBIX CYC-
TaBOB, C OAHO CTOPOHBI, Ce/aH aKIeHT Ha TO, UTO
nauyeHTam ¢ U30JMPOBaHHBIM MeAMalbHbIM TOHAP-
TPO30M CHELMATUCThl IOKHBI PeKOMEHA0BaTh He

TOJIBKO TOTA/JIbHYI0, HO M YaCTUYHYI0 apTpOIUIacTy-
Ky UCXOISl U3 MHIOUBUAYAJIbHOM OLIEHKM MOKa3aHWUiA,
MIPOTUBOITOKA3aHMIA, TOTeHLIMAIbHbBIX ITPENMYIIECTB U
HeJIOCTAaTKOB, a C IPYroi CTOPOHBI, — UTO BCE OPTOIIe-
IyJecKye OTHOe/IeHMs], 3aHMMaIyecss SHI0IIPOTe3N-
poBaHMeM KOJIEHHOTO CYCTaBa, JO/DKHBI BBITIOJIHSTh He
TOJIBKO TOTa/IbHYI0, HO ¥ YaCTUYHYIO apTPOIUIACTUKY.

3aK/IouyeHue

Kaskmpiit BTOpoit oprornen (54%), peryasipHO BbI-
TIOJTHSIONINI 3HAOMPOTE3UPOBAHNE KOJIEHHOTO CYC-
TaBa B KPYITHOM OTeUYeCTBEHHOM OPTOIeANYeCcKOM
LIeHTpe, UTHOPUPYeT YaCTUUYHYIO apTPOIJIaCTUKY Kak
MEeTO[ XUPYPIUUECKOro JieueHusI 60bHBIX TOHAPTPO-
30M M OCTEOHEKPO30M, He CUMTasl JaHHOe OlepaTuB-
Hoe JieueHue 6ojiee palOHAIbHBIM, YeM TOTaJIbHast
apTpoIIaCcTUKa, HECMOTPS Ha JaHHbIe T0Ka3aTeabHO
meauiyHbl. CreuuanucTsl, ucronb3ywime OMOIII
B CBOE€Ji MpaKTHKe, Hauboiee CylleCTBeHHbIMMU IIpe-
MMYIIleCTBaMM METOJa CUMTAIOT JOCTATOUHbBI 00beM
IBMskeHMi B cycrase (p = 0,05), mocTmskeHne GpeHome-
Ha «3abbIToro KomeHa» (p<0,01), a Takke MEHbBIIYIO
YaCTOTY U TSDKECTh MOCAeOonepalMOHHbIX OCIOKHEe-
Hui (p<0,01).
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“Unexpected” Infections in Revision Arthroplasty
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Abstract

Background. Data from the national registers of arthroplasty showed that about 12% of hip and knee arthroplasty undergo
revision within 10 years after the primary surgery. The leading cause of hip revisions is aseptic loosening of components,
knee joint — periprosthetic infection (PPI). Some of the infectious complications, including those related to mechanical
causes, remain out of sight. The aim of the study was to identify the frequency of «unexpected» infections during revision
knee and hip arthroplasty performed for aseptic complications of any etiology. Materials and Methods. 839 cases of
revision arthroplasty of knee and hip joints were analyzed, including 485 aseptic revisions in 450 patients. Clinical, X-ray,
laboratory (complete blood count and comprehensive metabolic panel, coagulation panel) methods, synovial fluid analysis
and microbiological examination of punctures, including intraoperative ones, were used. The ICM and EB]JIS (European
Bone and Joint Infections Society) consensus recommendations were used as criteria for assessing the presence of infection.
Results. The average age of patients at the time of the revision was 61.7 years. The hip joint prevailed (59.4%), knee joint —
40.6%. The growth of microorganisms in the intraoperative biomaterial was detected in 2.08% of observations: in 10 out of
287 patients after aseptic revision of the hip joints and in none of the 198 revisions of the knee joints. In 8 out of 10 cases, the
causative agents were coagulase-negative staphylococci, including 6 — MRSE; in two cases, anaerobic bacteria. All revisions
were carried out by a one-stage method. Patients with detected PPI underwent systemic antibacterial therapy. At the stage
of catamnesis, reinfection was assumed in one of the 10 identified cases of PPI, the patient did not show up for revision. In
control 63% of the group of the other (aseptic) 470 patients, PPI developed in 4 cases, two-stage revisions were carried out.
Conclusions. The frequency of infections accidentally detected during aseptic revisions of large joints was 2.08%. Three-
time examination of joint punctures, including intraoperative, provides additional opportunities for the diagnosis of PPI
during aseptic revision, and also allows you to choose the optimal stage of revision treatment. The experience gained makes
it possible in certain cases to perform one-stage revision in the treatment of PPI.

Keywords: arthroplasty, revision arthroplasty, aseptic revision, periprosthetic infection, joint puncture, microbiological
analysis.
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Pecdepar

AxkmyanvHocme. [JTaHHbIE MMPOBBIX PETUCTPOB apTPOIJIACTUKM CYCTaBOB MOKa3aay, YTO OKOMO 12% SHIOMPOTE30B Ta30-
6eJpeHHOTO ¥ KOJIEHHOTO CYCTaBOB IOABEPraloTcsl PeBM3MOHHBIM BMellaTelbCTBAaM B TeueHue 10 JieT rmocse rnepBUYHOIM
onepauyy. JIugupymomas npuurMHa peBusuii Ta300eJpeHHOro CycTaBa — acelTHYeckoe pacuiaThiBaHMe KOMIIOHEHTOB,
KOJIEHHOTO — TepumnpoTe3Has uHbekius (TIIHN). YacTs MHPEKIMOHHBIX OCIOXKHEHWUIA, B T.U. CBSI3aHHBIX C MEXaHUYECKU-
MM TIPUYMHAMMU, OCTAETCSI BHE IOJs1 3peHus Bpaueit. Ifesinto paGomel SIBSIeTCS] BbISIBIEHME YACTOThI «HEOXKMUIAHHBIX»
mMHDeKIMit IPM PeBU3MOHHOM SHIOMIPOTE3UPOBAHMM KOJNIEHHBIX U Ta300edpeHHBIX CYCTaBOB, BHIMIOJIHEHHOM I10 TIOBOAY
acenTUYEeCKMX OCJIOKHEHUI 10607 sTuonorun. Mamepuan u memodsi. IIpoaHaanM3MpoBaHO 839 ciyvyaeB peBU3MOHHO-
ro sHpornporte3upoBanus KonenHoro (KC) u tasobenpenHoro (TBC) cycTtaBoB, B TOM uucie 485 acenTuueckux peBuUsuit
y 450 raiyeHToB. [IpUMEeHSUINCh KIVMHUYECKUT, pPEHTTeHOJIOTMYECKMIi, JabopaToOpHbIit (061N 1 6GMOXUMIYECKMIT aHATU3bI
KpOBU, KOAaryJorpaMma) MeTO[bl, aHaI13 CMHOBUATBHOM JXUIKOCTU MU MUKPOOMOIOTMYECKOE UCCIeloBaHe MTyHKTATOB,
B T.U. MHTpPAOIepalMOHHbIX. B KauecTBe KpUTEpyUeB OLEHKM Haauuusl MHGEKIMM UCIIONb30BaaM peKOMeHIAIMM KOH-
ceHncyca ICM u EBJIS (EBpormeiickoro obiiectBa 1Mo MHGEKIMUSIM KOCTeii U cycTaBoB). Pe3yasmamet. CpeqHuii BO3pacT
MalMeHTOB Ha MOMEHT peBu3uu coctaBui 61,7 roga. Ha TBC BoinmonHeHO 59,4% peBu3MOHHBIX onepanuii, Ha KC — 40,6%.
PoCT MMKpPOOpPraHU3MOB B MHTpaoIlepallMOHHOM 61oMaTepuase o6HapykeH B 2,08% Habmogennii: y 10 u3 287 nanueH-
TOB TOC/Ie ACeITUYECKO peBU3UM Ta300eIpeHHBIX CYCTABOB U HM B OJHOM ciiyuae 13 198 peBu3uii KOJIEHHBIX CYCTABOB.
B 8 n3 10 ciryyaeB BO3GyauTeNsIMM ObLIM KOaryia3o-HeraTyMBHbIE CTAQUIOKOKKM, B TOM uncie B 6 — MRSE; B IBYX cryya-
SIX — aHadpoOHbIe 6akTepuu. Bce peBU3UM MPOBeIeHbl OAHOITAITHBIM MeTonoM. [TarueHTam ¢ o6HapykeHHoi ITITU po-
BeJleHa CMUCTeMHasl aHTubaKTepuaibHas Tepanus. Ha stane katramHe3a B ogHOM 13 10 BbIsiBIeHHBIX ciydyaes [TITU nipen-
rosiarasach penHbeKIs, MaMeHT Ha peBU3uio He siBuics. [Ipu KOHTposie 63% M3 IPYIIIbl OCTANbHBIX (aCeNITUUECKNUX)
470 mauyeHTOB B 4 ciydasix passuiach [IIU , TpoBeqeHbI ABYX3TAITHbIE peBU3UN. 3akaroueHue. YacTora MHGEKIN, CITy-
YyaifHO 0OHAPYKEHHBIX ITPY aCENITUUECKUX PEBU3USIX KPYITHBIX CYCTaBOB, cocTaBmia B 2,08%. TpexkpaTHOe McC/ieJOBaHNe
IIyHKTATOB CyCTaBa, B T.U. UHTPAOINepaliOHHbIX, IPe0CTaBsIeT LOOTHUTENIbHBIE BOSMOXHOCTHU fJuarHoctuku I npu
acernTUUeCKO peBM3MM, a TaKkKe MO3BOJsIeT M36paTh ONTUMAIbHYIO STATHOCTh PEBU3MOHHOTO jJeveHus. [1omyueHHbI
OIIBIT MIO3BOJISIET B ONIPeJie/IeHHbIX CiIydasax npu gedeHuy III1M BbIOMHATL OGHOSTATHOE PESH0NIPOTE3UPOBAHME.
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Background

The increase in the number of primary arthroplasties in
recent years has led to a significant increase in revision
interventions worldwide [1, 2, 3, 4, 5, 6]. Data from the
national arthroplasty register (AR) showed that about
12% of hip and knee endoprostheses undergo revision
within 10 years after the initial surgery [7, 8, 9].

The most common cause of revision total hip ar-
throplasty (THA) is aseptic loosening of components
— 34-94% of cases. This is followed by deep infection,
recurrent dislocations, mechanical destruction of im-
plants, periprosthetic fractures [1]. Thus, the most
common reason for revision after THA in the period
up to 1.7 years is periprosthetic joint infection (PJI),
while later, aseptic instability and wear of the endo-
prosthesis components (wear of the insert) prevail
among the indications for revision THA [10].

For the knee, the most common cause of revision
is infection (36.1%), followed by aseptic loosening
(21.9%) and periprosthetic fracture (13.7%) [11].

V.I. Roberts et al. report that PJI is the second most
common cause of implant failure after aseptic loosen-
ing of endoprosthesis components [7].

However, infection rates are probably actually un-
derestimated, since many cases of suspected aseptic
loosening of the endoprosthesis can be caused by an
unrecognized infection [7, 10]. It is often difficult to
determine the exact cause of functional instability
(septic or aseptic) in such patients [12].

The main problem of revision arthroplasty is the
lack of a reliable and valid pre- and intraoperative
diagnostic tool with 100% specificity and 100% sen-
sitivity in the diagnosis or exclusion of PJI [13,14].
The available diagnostic search methods are not in-
formative enough, which leads to delayed diagnosis,
and the diversity of views on the surgical treatment
of PJI indicates the relevance of a unified approach
to the diagnosis and treatment of this pathology [15].
Along with the annual increase in the number of revi-
sion surgery, there is also a growing need to develop
a technique for differential diagnosis between aseptic
loosening of the implant and instability with the addi-
tion of microbial agents.

Currently, various criteria and algorithms are used
for the diagnosis of PJI, including those developed at
the International Consensus Meeting in 2013 and then
at the Second International Consensus Meeting on
Musculoskeletal Infection (International Consensus
Meeting — ICM, 2018) [16, 17], as well as criteria and
algorithms proposed by the The European Bone and
Joint Infection Society — EBJIS [18]. However, in some
cases, PJI can be caused by low-virulent microorgan-
isms, for example, Propionibacterium acnes, when the
listed criteria are unacceptable [8, 12, 14, 18, 19, 20].

In some studies were mentioned patients in whom
the cause of aseptic revision arthroplasty may have

been PJI [8, 14, 19, 21, 22]. Not every case of PJI meets
the criteria described above. In addition, any iden-
tified mechanical causes may be combined with a
chronic infection, which must be taken into account
during the examination [19].

Currently, there is no absolute test for the diag-
nosis of PJI, which forces clinicians to rely on a com-
bination of studies of synovial fluid and serological
markers, which are an equally important in diagnostic
[23]. Timely and accurate diagnosis of P]I is crucial for
planning appropriate treatment tactics. It is extremely
important to exclude infection as a possible etiologi-
cal factor in the preoperative period, since the tactics
of surgical treatment vary depending on the causes of
the revision. Some orthopedic surgeons prefer one-
stage revision in the treatment of late PJI [24, 25], oth-
ers prefer two-stage revision arthroplasty [26, 27, 28].

The aim of the study was to identify the frequency
of "unexpected" infections during revision total ar-
throplasty of the knee and hip joints performed for
aseptic complications of any etiology.

Materials and methods

We conducted a retrospective continuous single-
center study of all cases of aseptic revision total ar-
throplasty of knee and hip joints performed at the
Federal State Budgetary Institution "Federal Center of
Traumatology, Orthopedics and Endoprosthetics" of
the Ministry of Health of Russia (Cheboksary) (herein-
after referred to as the Center) in 2017-2019. The data
of electronic medical records of patients in the medi-
cal information system (MIS) are analyzed. Informed
consent to personal data processing was obtained
from all patients.

Previous operations of total knee arthroplasty
(TKA) and THA were performed in the conditions of
the Center, also in other medical organizations of the
Russian Federation and abroad. All aseptic revisions
at the Center were carried out by a one-stage meth-
od. It should be noted that when PJI is detected, the
Center mainly uses two-stage revision (removal of all
infected components, spacer implantation, antibiotic
therapy, the second stage of revision).

The main criterion for the presence of infection
in the joint in the case of revision for a complication
of presumably aseptic etiology were the positive re-
sults of bacteriological examination of intraoperative
samples — the growth of identical microorganisms in
two or more samples when detecting low-virulent mi-
croorganisms; in one sample — when detecting high-
virulent pathogens.

The diagnostic algorithm included measures to
identify the infectious process based on the complex
application of clinical, laboratory and instrumental
tests. Before hospitalization, patients were recom-
mended to perform X-rays, CT and ultrasound exami-
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nation of the joints (according to indications). Upon
admission to the hospital, anamnesis data were stud-
ied in detail, clinical examination, physical examina-
tion were performed, local status was described, X-ray
and laboratory tests were performed.

Laboratory screening included a study of the to-
tal blood count with erythrocyte sedimentation rate
(ESR), a biochemical blood test with the determina-
tion of C-reactive protein (CRP), a coagulogram with
D-dimer; synovial fluid analysis with the count of
leukocytes and the percentage of polymorphonuclear
neutrophils.

The ESR study was performed from venous blood
using the Westergren method using an automatic
Vital Mix-Rate X100 analyzer and MONOSED test
tubes (Vital Diagnostics, Italy). CRP and D-dimer were
measured in blood serum/plasma by immunoturbidi-
metric method.

Before the revision surgery, patients underwent
joint punctures, with at least one of them in the
Center (the total number of required punctures is
usually three). Aspiration of synovial fluid from knee
joint was performed under aseptic conditions without
the use of local anesthetics, from hip joint — with the
use of anesthetics and with ultrasound navigation. In
the future, the count of the leukocytes number, leuko-
cyte formula and microbiological examination of the
punctate were carried out.

The study was carried out even if the volume of the
aspirate received was less than 1 ml. The samples had
the form of a non-complete punctate or were hemor-
rhagic in nature with additional notes "hemorrhagic
sample’, "flushing".

The study of synovial fluid included the count-
ing of nucleated cellular elements and the study of a
Romanovsky-Giemsa stained smear in order to deter-
mine the proportion of neutrophilic leukocytes. With
a small amount of material, a binocular microscope
and plastic slide-tablet cameras were used to count
the cellular elements of the synovial fluid. To count
the cellular elements in biological fluids, they were
examined in 20-fold dilution with isotonic or hypo-
tonic sodium solution. If there was enough synovial
fluid and it did not contain foreign impurities (wear
particles), the SYSMEX XN-1000 series hematologi-
cal analyzer was used in automatic analysis mode; the
aspirate was cultured in vials of the BacT/ALERT3D
bacanalyzer. In case of insufficient punctate volume,
culture was carried out in a routine way — in broths
prepared in the laboratory with culturing on nutrient
media: columbian, chocolate, Schaedler agar.

During the surgery, aspirate was taken from the
joint cavity and tissue biopsies. In 100% of cases of
implant removal, they were examined. Aspiration (if
the joint was not dry) was performed before dissec-
tion the joint capsule with a syringe for 5 minutes. The
intraoperative punctate was delivered to the labora-

tory for leukocyte count. The leukoformula was ana-
lyzed only at elevated leukocyte levels. The result was
reported to the operating room by phone in 10-15
minutes.

Intraoperatively, 4—6 tissue biopsies were taken
from at least 4 different points, as well as joint fluid (if
available). To isolate microorganisms from microbial
biofilms, the removed endoprosthesis components
were processed in a BRANSON 8510 ultrasound ma-
chine (USA) for 5 minutes at a frequency of 40 + 2 kHz,
followed by culturing of flushes on nutrient media. On
average, 7 samples of the material were taken intra-
operatively. All cultures were incubated up to 14 days,
creating the necessary conditions for cultivation. The
negative result was verified on the 7th and 14th days,
positive — as the culture grows. When the growth of
microorganisms was detected, the identification of
pathogens with the determination of sensitivity was
performed on an automatic bacteriological analyzer
Vitec 2-compact (Bio Merieux, France).

Histological examination of joint tissues also al-
lows to reveal the picture of nonspecific inflamma-
tion with the presence of neutrophil granulocytes,
however, this study is not carried out at the Center.
The main ("big") clinical and laboratory signs of PJI
were considered to be two positive results of cultur-
ing with identical microorganisms. The level of CRP in
blood plasma is more than 10 mg/1; ESR >30 mm/hour;
D-dimer >860 ng/ml, an increase in the level of leu-
kocytes in synovial fluid >2000 cells/ml, an increased
percentage of polymorphonuclear neutrophils >70%
were regarded as additional ("small") diagnostic signs
of PJI [18, 29].

The study was conducted in three stages: at the 1st
stage — preliminary selection of all cases of revision
in the MIS with the exception of septic revisions (in-
cluding one-stage and both stages of two-stage) and
re-revisions; at the 2nd stage — sorting of observa-
tions cases on the affected joint with the exception of
cases of revisions conducted on the 2nd-7th day after
the primary arthroplasty during one hospitalization,
as well as cases when microbiological examination of
intraoperative materials was not carried out; at the
3rd stage — analysis of the data obtained and their
statistical processing.

A total of 839 revisions were carried out during the
study period (Fig. 1).

At the 1st stage, all cases of infection or suspicion
of it detected before or during the surgery were ex-
cluded from the study (n = 354). In 120 observations
at the first stage of the two-stage revision, 56 (46.7%)
cases were initially characterized by "large" signs of
PJI (the presence of a fistula — 29 and/or two positive
cultures — 27 cases). In 33 (27.5%) cases there were
"small" signs. In the remaining 31 cases (25.8%), it was
necessary to confirm the PJI by performing additional
punctures. During the third puncture, the growth of
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microorganisms was detected in 8 cases (6.7%). In
two cases, with three negative preoperative punctures
against the background of cytosis detected during the
surgery, the growth of the pathogen in the intraop-
erative material was detected (1.7%). Along with this,
in 5 cases (12.5%), positive punctures received before
surgery were not confirmed by intraoperative cultur-
ing; in 16 cases, all punctures performed, including
intraoperative ones, were culture-negative (13.3%),
however, all described cases of PJI were confirmed
clinically and laboratory and excluded from our study.

At the 2" stage, 5 cases of revisions were excluded
from the study. The remaining cases of aseptic revi-
sions (n = 480) performed by one-stage method were
distributed by types of non-infectious complica-
tions and analyzed in accordance with the evaluation
criteria.

Demographic data (age, gender of patients and the
affected joint); the time interval between primary ar-
throplasty or the revision/re-revision stage and the
last revision were analyzed; the reasons for the revi-
sion; comparative data of biomaterials microbiologi-
cal studies; the results of preoperative synovial fluid

examination were evaluated. The clinical outcome in
the medium term in patients with positive microbio-
logical culturing was evaluated actively (by phone);
the results of the surgery in other patients — as they
applied to the Center at the stage of catamnesis.

Statistical analysis

Statistical processing of the obtained data was car-
ried out using the analysis package of the Microsoft
Excel 2007 program. The correspondence of the sam-
ple values to the normal distribution in MS Excel was
confirmed graphically, which allowed reflecting the
results in the form of arithmetic mean (M) and stand-
ard error (m), and in the absence of normality — mini-
mum, maximum, median, mode. The Graph pad pro-
gram was used to evaluate the statistical significance
of differences in the frequency of deviations of labo-
ratory parameters from the threshold values during
THA and TKA. To assess the statistical significance of
the frequency differences in the groups, an accurate
Fisher test was used — it was calculated using the Graf
Pad program. The differences were considered statis-
tically significant at p<0.05.

All revisions for 2017-2019. j

\

!

Aseptic revisions Septic revisions are excluded,
n =485 n =354
Excluded
Excluded Hip joint Knee joint A, PN
within one hospitalization n EJ287 n= 1J98 Abs;"’ﬂ'é:'gfoigfr:gsp:t?'zat'ona,” =2 o
n=2 perative seeding, n
/ A
Pathogen isolated, | Hip joint Types of infectious Kc?iii E
n=10 n =285 complications J_ 195 b=}
8 96 Aseptic loosening 117 ‘g
- 131 Liner wear 10 ﬁ
©
; 2
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2 >8 dislocation, etc.) 43 0;
£
- - Joint instability 25 &

Fig. 1. Study design flowchart
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Results

The average age of patients at the time of the revi-
sion was 61.7 years (CI =95%; SD = 10.1), among them
there were 308 women (64.2%), 172 men (35.8%). In
the study group, the failed THA prevailed (59.4%),
TKA — 40.6%.

The sample size was 450 patients, the volume of
studies — 480 revisions (including 17 repeated revi-
sions on one joint, 13 bilateral surgeries in the same
patient). There were no clinical signs of infection be-
fore surgery in all patients.

After primary arthroplasty, revisions were carried
out in 447 cases (hip joint = 264 and knee joint = 183),
including 14 (7.2%) cases — after unilateral knee ar-
throplasty. In 33 cases out of 480 (6.9%) patients had
previously undergone revision surgery (including out-
side the study period).

In the structure of non—infectious complications
that caused the revision, insert wear was the leader
in the hip joint group (46%), aseptic instability in the
knee joint group (60%).

The average period from the moment of surgery
to the present revision was 6.4 years (SD = 3.8; Me =
6.8; Mo = 9.2; 0.1-19.3) The time interval from the
previous surgery to current revision was 4.1 years for
knee joint (SD = 2.7; Me = 3.9; Mo = 3.0; 0.1-15.0),
for hip joint — 8.1 years (SD = 3.6; Me = 8.6; Mo = 9.2;
0.1-19.3).

The obtained results of the blood test revealed a
significant number of inflammation biomarkers de-
viations from the threshold values (Table 1).

The frequency of deviations from the threshold
values in patients with aseptic revision of knee joint
was 12.7% for CRP, 37.9% for D-dimer and 11.2% for
ESR; with aseptic revision of hip joint: 17.9% for CRP,
41.8% for D-dimer and 11% for ESR.

The relationship between the frequency of de-
tected deviations of laboratory parameters in patients
with aseptic revision of knee joint and hip joint was
not statistically significant: for CRP — p = 0.2067, for
D-dimer — p = 0.4324 and for ESR — p = 1.0.

The analysis of synovial fluid with the count of
leukocytes and the percentage of polymorphonuclear
neutrophils in the pre- and intraoperative periods
showed a predominance in the frequency of three-
time punctate examination.

Punctates of 91.2% of patients were examined at
the preoperative period, 76.8% intraoperatively. The
positive results of preoperative punctations per-
formed at the place of residence in 6 cases did not
coincide with the results obtained at the Center and
were recognized as false positive.

Punctates of 91.2% of patients were examined at
the preoperative period, 76.8% intraoperatively. The
positive results of preoperative punctations per-

formed at the place of residence in 6 cases did not
coincide with the results obtained at the Center and
were recognized as false positive.

Aspirate sampling with different time inter-
vals was performed three times in 67.7% of cases,
twice in 13.1% and once in 10.4%. At the outpatient
stage, punctates of 8.75% of patients with mechani-
cal complications (dislocation or periprosthetic frac-
ture) detected by X-ray method were not examined.
Subsequently, in some of these patients, the punctate
was obtained intraoperatively. At the same time, 4.9%
of the total number of patients (n = 480) were not
punctated either before or during surgery.

The studied group of patients underwent 804 joint
punctures (hip joint + knee joint) in the polyclinic of the
Center. Of these, 32.6% of the results showed the pres-
ence of hemorrhagic contents in the punctate, which
may be due to both the presence of blood in the joint
cavity and traumatization of the vessel during the ma-
nipulation. 13.9% of the studies were possible only by di-
luting the punctate with saline (“dry” joint). At the same
time, a difference in the quality of the received punctates
was revealed, probably related to the complexity of tak-
ing biomaterial due to anatomical features of approach
to the joint. 26.8% of knee joint punctates (95 out of 354)
and 44.9% of hip joint punctates (202 out of 450) did not
meet the requirements of cytological examination.

The results of bacteriological examination of syno-
vial fluid before surgery in all patients (hip joint and
knee joint) were negative, while some laboratory pa-
rameters did not allow to completely exclude PJI.

Out of 480 cases of aseptic revision, “unexpected”
positive intraoperative cultures were found in 10 cas-
es, which amounted to 2.08% of the total number of
studies conducted (Table 2).

A positive result with identical sensitivity was ob-
tained in two or more samples. The specific structure
of the selected intraoperative cultures with the pro-
posed aseptic revisions is shown in Figure 2.

In 8 out of 10 cases, the causative agents were co-
agulase-negative staphylococci, 6 out of 8 cases were
MRSE pathogens. In two cases, anaerobic bacteria
(Propionibacterium granulosum and Parvimonas mi-
cra) were the causative agents of infection.

Since the laboratory picture is diverse and ambigu-
ous and does not make it possible to reliably judge the
presence of infection, we could confirm the infection
only on the basis of the results of bacteriological cul-
turing (Table 3).

The growth of the pathogen from the removed
components was detected in all 10 patients. The as-
pirate was not taken in four cases (“dry” joint); in
one case out of 6 others, the absence of growth of mi-
croorganisms in the punctate was noted in the pres-
ence of growth from the removed components of the
endoprosthesis.
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Table 1

Deviations of laboratory parameters from accepted threshold criteria

Hip joint

Knee joint

Parameter Parameter
D-dimer ESR CRP D-dimer ESR

CRP
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m Anaerobes
B MRSE

m St.epidermidis

St.capitis

Fig. 2. Species structure of isolated microorganisms (number of results)

Table 3
Results of studies of patients with "unexpected” infections

Intraoperative cytosis, PMN%

No of patient

The time period from the
initial surgery

to the present, years

ESR, mm/h

CRP, mg/1

D-dimer, ng/ml

Cytosis N2 1

Cellsin 1 pl

Cytosis N2 2

Cells in 1 pl

Cytosis N2 3

Cells in 1 pl

Number of positive samples
(number of samples taken)

Not taken

*
3*
N
—
w

834 No** No
278 No ** No ** 980 35*
1060 15* 11 10* 80* 2(5)
65 3,75 30 16,7 2250 No ** No ** 0 2500 (88) 5(7)
3,75 18 16 1258 20% 0 11 Not taken 5(7)
58 0,75 17 8,4 812 No ** Her** 80* 1400 (72) 4(7)
45 6,08 21 7,2 1293 No ** Her** 1100 Not taken 5(5)
50 0,75 25 9,7 955 No ** 30 22% 7250 (95) 6 (7)
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* - hemorrhagic nature of the punctate; ** - synovial fluid analysis was performed at the place of residence.
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In 9 out of 10 patients, the infection was detected
after the primary arthroplasty, in one — after the re-
vision arthroplasty. In all cases, the infection was re-
garded as late chronic (the earliest occurred 6 months
after the arthroplasty). In one patient, both markers
of PJI were elevated; in 6 cases, both indicators (CRP
and ESR) were below the threshold values. Isolated in-
crease in CRP was noted in 4 cases. The reason for the
revision in 8 out of 10 cases was the aseptic loosening
of the endoprosthesis components. In 2 cases, there
was a mechanical cause of the revision — migration of
the acetabulum component with protrusion into the
pelvis — and a periprosthetic fracture consolidated by
the time of surgery.

All patients were prescribed systemic antibacterial
therapy: intravenously during inpatient treatment
and then, after discharge, orally for 10—12 weeks. The
replacement of the drug, taking into account the sen-
sitivity of the microorganism in the early postopera-
tive period, was carried out on the 2nd-6th day after
the surgery, as the result of microbiological examina-
tion was obtained.

Since an aseptic revision was supposed, only un-
stable components of hip joint were replaced in some
patients (in 3 patients — the acetabulum component,
in one — the femoral component), in other cases both
components were replaced.

At the stage of catamnesis, following the results of
an active telephone call of patients with positive cul-
ture, one of 10 patients had a problem in the joint: 7
months after the surgery, periodic pain appeared in the
joint, after another 10 months (after the COVID-19),
the pain intensified, the temperature began to rise pe-
riodically, which, based on the patient’s complaints,
can presumably be regarded as PJI. Revision was not
carried out due to the patient’s failure to appear for
hospitalization. Two patients noted periodic joint
pain during weather changes or after prolonged activ-
ity, the remaining 7 patients did not make any special
complaints. All patients noted a decrease in pain syn-
drome in the postoperative period compared to the
result of the previous surgery, and were satisfied with
the surgery.

In 470 patients with negative culture, 63% of pa-
tients showed up for a follow-up examination a year
after the revision, including four patients with typical
PJI complaints: two with Knee joint endoprosthesis (5
months and 2 years 10 months after the previous sur-
gery), two with hip joint endoprosthesis (a year and 3
years, respectively). In each of them, the infection was
confirmed clinically and laboratory at the preopera-
tive and intraoperative stages. Four patients, which
accounted for 1.4% of those who showed up for a
control examination, underwent a two-stage revision
arthroplasty.

Discussion

Despite all diagnostic efforts, in many patients, the PJI
remains unrecognized until the moment of revision
[21]. According to the classification of D.T. Tsukayama
et al., unexpected infection — “positive intraoperative
culture” — belongs to the fourth type of the surgery
area deep infection [30].

The most common complaint in these patients is
joint pain, while there is no consensus on the system-
atic screening of infection with aseptic revision joint
replacement. According to number of authors, each
case with pain syndrome in the area of THA, especially
during the first 2-3 years after surgery, should be con-
sidered as a potential infectious complication, up to
evidence to the contrary [12, 31].

The study showed that in preparation for aseptic
revision and their performing, some of the PJI that
were not detected by available methods remained out
of sight. In the presence of mechanical complications,
surgeons ignored performing diagnostic joints punc-
tures, since the cause of the complication and the rea-
son for the revision were not in doubt. The successful
results of preoperative studies also testified in favor
of the absence of an infectious process. Meanwhile,
we have identified a certain part of the “unexpected”
infections associated with mechanical complications.

In our opinion, in order to exclude PJI in any re-
vision, there are indications for the study of serum
markers of inflammation and the analysis of aspirate
from the joint cavity. In PJI caused by highly virulent
pathogens, inflammatory markers such as ESR and
CRP are usually elevated; in the case of chronic (low-
symptom) infection, changes in these indicators are
less common, and their level has secondary impor-
tance [12, 32].

It is known that normal blood counts do not exclude
the presence of infection (which was the case in our
study), and deviations in their level are nonspecific for
PJI and may be manifestations of an infectious process
of any localization or other concomitant pathologi-
cal process. With a simultaneous increase in the level
of ESR and CRP, the combined sensitivity of the latter
increases to 96%, but the specificity remains low [23].
If both indicators are negative, then this corresponds
to a high negative prognostic value, but does not com-
pletely exclude infection [12, 33]. In our study, CRP was
above the threshold values in 11.1-19.4% of all cases;
among “unexpected” infections — in 6 out of 10 cases
it was below the threshold values with confirmed PJI.

Despite the fact that the Second ICM included the
D-dimer as a secondary criterion (“small” marker) for
PJI, its diagnostic role deserves further study. For the
diagnosis of P]I, the D-dimer level has the same or less
significant importance than CRP and ESR. According
to colleagues, the frequency of false positive results
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may be 46%, the frequency of false negative results —
17%; at the same time, sensitivity and specificity may
remain relatively high. Causes contributing to an in-
crease in D-dimer values in patients with aseptic loos-
ening: thrombotic disorders, inflammatory diseases,
postoperative conditions, oncological diseases, infec-
tions, injuries, hemorrhages and even coronavirus dis-
ease (COVID-19). The D-dimer is mainly a marker of
systemic fibrinolysis and fibrin turnover, so its values
can potentially be influenced by many factors: age,
gender, body mass index, concomitant cardiovascular
diseases requiring treatment with anticoagulants [34].
The high proportion of D-dimer values deviations
from the norm in our study (41.8%) can be explained
by the lack of information about concomitant diseases
of patients that could have a significant impact on
D-dimer values.

Preoperative aspiration of synovial fluid as an in-
vasive procedure is not mandatory for the study, it
is usually performed in patients with suspected PJI,
which corresponds to the routine clinical practice in
some medical organizations. Bacteriological exami-
nation makes it possible to determine the antibac-
terial sensitivity of the microorganism, which is of
extremely high value for determining the tactics of
further treatment [21]. With the standard approach,
the examination of the punctate in the preoperative
period is not always carried out in most medical or-
ganizations [8, 21]. We assume that the aspirate analy-
sis should be performed in all patients regardless of
the level of serum markers of inflammation.

When puncturing the cavity around the prosthe-
sis, it is not always possible to isolate the causative
agent of PJI. It is known that many microorganisms
that cause PJ]I are capable of forming biofilms, which
sometimes does not allow isolating the infecting
agent by traditional cultural methods [12, 35]. If there
is suspicion of PJI, and the aspirate study gave a nega-
tive result, for example, with Punctio sicca, an open
diagnostic biopsy can be used — a more reliable meth-
od compared to the aspirate study both in sensitivity
(82% vs. 64%) and specificity (98% vs. 96%) [36]. If PJI
is suspected, the need for an additional invasive pro-
cedure should always be assessed.

With a wide coverage of patients with punctures
before aseptic revision, it is not always possible to ob-
tain a sufficient amount of punctate for examination,
which is characteristic of the aseptic process. With the
existing different approaches of ICM and EBJIS to the
collection of synovial fluid, in our case, 13.9% of the
studies were possible only by diluting the punctate
with saline solution (according to EBJIS). If possible,
the punctate should not contain blood inclusions,
because this can mimic leukocytosis [37, 38]. In our
case, more than 30% of the received punctures were
hemorrhagic.

With significant dilution of synovial fluid with
saline solution, significant dilution of cell mass can
distort the results of laboratory studies; it is recom-
mended to exclude these low-quality samples from
future diagnostic studies, since an artificial decrease
in the sensitivity of the test will be observed [23, 38].
On the contrary, hemorrhagic impurities can simulate
false leukocytosis. Nevertheless, we used dilute and
hemorrhagic samples for diagnosis as accessory with
appropriate comments for clinicians to maintain in-
fectious alertness.

The study of the punctate gives us two diagnos-
tic criteria at once to help us: bacteriological culture
and analysis of aspirate with cell differentiation. In
our study, preoperative examination of synovial fluid
showed the absence of pathogens growth and cytosis
during a three-time preoperative examination of the
joint punctate, which in 97.9% of cases coincided with
negative results of the intraoperative materials study,
which indicates the high efficiency of the proposed
examination algorithm. However, it should be keep in
mind that it is not necessary to rely entirely on the
result of cytosis, since the accepted cytosis thresholds
are unacceptable for hemorrhagic samples for 6 weeks
from the day of surgery, as well as for systemic dis-
eases, dislocation and fracture [18].

According to G.A. Kukovenko et al., three-time
examination makes it possible to correctly diagnose
and isolate the causative agent of deep PJI [39]. Our
analysis of the punctate microbiological examination
results showed that with an increase in their multi-
plicity, the number of positive results increases. This
conclusion is confirmed by the fact that during the
third puncture in patients with septic process, the
growth of microorganisms was detected in another
6.7% of cases. If a three-time study had not been con-
ducted, then this part of the cases would have been
recognized as aseptic and would subsequently have
been qualified as septic already during the revision
and in the postoperative period.

For clinicians, preoperative data has great impor-
tance in choosing surgical tactics — in our case, they
did not cause suspicion. At the same time, cytosis de-
tected intraoperatively in three patients (>2000 cells /
pl) in combination with other complications (mechan-
ical, somatic) did not contribute to infectious alert-
ness, and this could affect the change in the course
(staging) of the surgery. We identified “unexpected”
infections only in the postoperative period, after bac-
teriological examination of intraoperative materials.

According to the literature, the prevalence of “un-
expected” positive intraoperative culture ranges from
4% to 38%, which may be due to differences in pre-
operative diagnosis, features of the cases selection
of aseptic revisions, the number of culture samples
taken, as well as be associated with possible contami-
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nation of biomaterial, insufficient sample size [8]. The
average prevalence of “unexpected” infection among
the patients included in this review was 10.5% [8]. The
gap between our result (2.08%) and the literature data
may be due to the short follow-up period of patients
in this study (3 years), as well as different approaches
to the frequency of preoperative and intraoperative
joint punctures in non-infectious complications after
arthroplasty.

Some of authors consider “unexpected” infections
mainly in the context of aseptic loosening of compo-
nents. In our study, the proportion of “unexpected”
infections in the structure of aseptic loosening was
only 3.75% compared to 10.0% in G. Renard et al [19].

According to the literature data, “unexpected” in-
fections are almost twice as often detected in hip joint
than in knee joint [8]. All the cases we identified con-
cerned THA, which is explained, as we believe, by the
difficulty of obtaining synovial fluid from hip joint.

In the studies of colleagues, it is noted that the
most common microorganisms in “unexpected” infec-
tions are coagulase-negative staphylococci, in second
place is Propionibacterium; virulent organisms such
as Staphylococcus aureus and enterococci are less
common [14]. Our results confirm these conclusions:
methicillin-resistant Staphylococcus epidermidis —
MRSE was the leader in the microbial landscape.

The use of molecular biological methods such as
polymerase chain reaction (PCR) for the diagnosis
of P]JI has been well studied [8, 12, 40, 41, 423] and it
would contribute, on the one hand, to the additional
detection of microorganisms. On the other hand, these
methods are very sensitive to contamination [21]. In
addition, most of them as test kits are not available to
many medical organizations and therefore are still far
from routine use in everyday clinical practice.

Measurement of alpha-defensin in synovial fluid is
used as a supplement to existing tests for the diagno-
sis of PJI as the most specific preoperative test [14, 18].
Its use also has its limitations — false positive results
are possible in cases of hemorrhagic or dilute sample,
with metallosis. This test is used in daily clinical prac-
tice in our Center to a limited extent in doubtful cases
due to its high cost.

The tactics of further revision depends on the veri-
fication of the etiological factor of the complication
that led to the aseptic revision — whether it should
be carried out by a one-stage method or in two stages.
When there is no data for the infectious process be-
fore surgery, and pathogens difficult to eradicate are
isolated from intraoperative material, for which the
choice of active antimicrobials is limited, one-stage
replacement of the endoprosthesis can lead to subse-
quent relapses and repeated revisions.

Currently, one-stage revision arthroplasty is used
only to a limited extent in the treatment of PJI, de-

spite the obvious economic benefits in comparison
with two-stage revisions. Both approaches have their
pros and cons.

There is an opinion that one-stage revision in pa-
tients with PJI reduces total intraoperative blood loss,
negative impact on concomitant diseases and the
mortality rate of patients, not inferior to the results
of two-stage treatment in terms of infection suppres-
sion [41]. It is fundamentally important to complete-
ly remove all the components of the endoprosthesis
and remaining bone cement if it presents [12]. The
absolute advantage of this surgery is the simultane-
ous relief of infection and the rapid restoration of lost
limb function, as well as a single course of antibiotic
therapy [41].

However, compared with two-stage revisions, one-
stage has a number of limitations of use in conditions
of polymicrobial infection, immunosuppression, sig-
nificant defects in the bone and soft tissues of the af-
fected joint [43]. At the same time, it is believed that
two-stage revision in chronic (low-symptomatic) PJI
has a high success rate compared to a one-stage revi-
sion: the risk of reinfection is 33.9% higher than with
a two-stage revision [12].

The tactics of joint punctures practiced in the
Center in the preoperative period with any upcoming
revision allows you to immediately differentiate ob-
vious PJI. Our additional studies make it possible to
detect “unexpected” infections at the level of 2.08%
of all aseptic revisions, which is significantly less than
the data of the world literature — 4-38% [8].

Timely chosen treatment tactics in the identified
cases (the appointment of antibacterial therapy in the
postoperative period after one-stage revisions and at
the outpatient stage, taking into account the sensitiv-
ity of the isolated microorganism) allowed to achieve
a good treatment result in 9 out of 10 patients.

Valuable information for diagnosis was added by
the examination of the aspirate from the joint. The
analysis of the studied publications showed that for-
eign colleagues did not perform triple punctures en
masse, which explains the higher rate of detection
of “unexpected” infections during aseptic revisions
in the postoperative period. The tactic of three-time
punctate studies used by us logically increases the
proportion of detected infection in the preoperative
period, which allows us to attribute these cases to PJI
and apply appropriate surgical treatment tactics to
them. We assume that this is the reason for the differ-
ences in the frequency of detection of “unexpected”
PJI in our study and in the literature.

The maximum coverage of patients with joint
punctures (from one to three) before aseptic revi-
sions, and especially during their implementation
with mandatory cytological and microbiological stud-
ies of the punctate, allowed us to choose the optimal
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stage of surgical treatment of patients and reduce the
risk of relapses.

According to our data, 9 out of 10 patients with
“unexpected” infections in the medium term (more
than one year) had a favorable outcome of surgical
treatment.

Study limitations

The results of the study could be affected by incom-
plete data of laboratory and bacteriological studies in
some patients at the pre- and intraoperative stages
(lack of research results, non-compliance with the fre-
quency of their conduct), non-attendance of some pa-
tients for a follow-up examination. It should be noted
that we included low-quality punctates (synovial flu-
id) in the data processing, which is also a limitation
of the study, since it indicates that in 43.9% of cases
it is not possible to obtain biological material that
meets the requirements for cytological examination.
This significantly reduces the diagnostic capabilities
of cytological examination of the punctate. The pro-
gram of our research differs from the methodological
approaches of other authors, which requires an addi-
tional multicenter or meta-study on this problem ac-
cording to a single protocol.

Conclusions

The detection of infection where it was not supposed
to be and its identification make it possible to pre-
scribe a rational course of antibacterial therapy after
one-stage revisions. Successful results of treatment of
patients with “unexpected” infections in 90% of cases
make it possible to use this approach in planning of
revision interventions. The experience gained allows
us to use one-stage revision in certain cases in the
treatment of PJI.

Ethical expertise

The study was carried out in accordance with the
ethical principles of the Helsinki Declaration (World
Medical Association Declaration of Helsinki — Ethical
Principles for Medical Research Involving Human
Subjects, 2013), “Rules of Clinical Practice in the
Russian Federation” (Order of the Ministry of Health
of Russia dated 06/19/2003 No. 266).

Informed consent

The patients gave written informed consent to partici-
pate in the study and publish its results.
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Pedepar

AxkmyanvHocmes. [Iycrinasus Jebykya — peikuit BapuaHT CUCTEMHON CKeleTHOM OUCIUIa3uM C ayTOCOMHO-pelieCCUBHBIM
TUIIOM Hac/le0BaHMsI, KOTOPbI/ BKIIOYEH B IPYIIITY MHOKECTBEHHBIX BHIBUXOB CyCTaBOB. 3ab60eBaHue 06yCIIOBIEHO MyTa-
umsimu B reHax CANTI v XYLT1, 6eKoBble MPOAYKThI KOTOPBIX YUaCTBYIOT B pepMeHTAaTMBHOM KaTalK3e IPOTeOIIMKaHOB,
UIPalOIIMX BasKHYIO PO/Ib B 9HXOHAPaAbHOI occubukanyuy. ITonumopdnusmM KIMHUKO-PEHTTeHONIOTUYECKUX XapaKTepu-
CTMK ¥ T€HETUYEeCKasl TeTepOreHHOCTh AKuCIuasuu Jebykya o6ycIOBIMBAIOT HEOOXOAVMOCTb ONMMCAHMS (GEeHOTUINYECKUX
0COOGEHHOCTEN MAIMEHTOB C PAa3IMUYHbIMY TUIIAMM MYTAIUil B TeHAX, YTO GYIET CII0cOGCTBOBATh ONITUMM3ALUU €T0 yar-
HocTukU. Iens uccnedoséaHus — omycaTh KIVMHUKO-PEHTTEHONIOTMUECKME XaPAKTEPUCTUKU TPEX POCCUIICKUX GOTbHBIX
¢ nucruiasueit JeGykya TuroB 1 1 2 ¢ BbIpaK€HHBIMM OPTOTEIUYECKUMMU TIPOSIBIEHUSIMU, OGYCIOBIIEHHBIMM MYTALVSIMU
B reHax CANTI u XYLT1. Mamepuan u memodosl. IIpefcTaBieHo ONucaHMe KIMHUYECKUX U PeHTTeHOJIOTMYeCKUX Xapak-
TEPUCTUK TPeX MpoOaHoB ¢ auciuiasueit Jebykya. [[poBeeH reHeanornueckuii, KIMHUYECKUI, PEHTTeHOOTMYEeCKU U
MOJIEKY/ISIpPHO-TeHeTUUeCKIIi aHa/IN3 TPexX HEPOACTBEHHBIX POCCUIICKUX MAllMeHTOB B Bo3pacTe oT 2 0 8§ neT. Monexkynsap-
HO-Te€HeTUYeCKUIi aHa/IN3 OCYILIECTBIISICS C IOMOLIBI0 CEKBEHMPOBAHMS KIMHMNYECKOT0 3K30Ma HOBOTO TTOKOJIEHUS U Me-
TUI-YyBCTBUTENbHOI [1LIP. Pe3ynsmamet. Y IByX MalMeHTOB JUArHOCTUMPOBAH TUM 1 3a601eBaHus, 06YCIOBIEHHbI paHee
omucaHHoit myTanuei B rene CANTI: ¢.898C>T (p.Arg300Cys) B rOMO3UTOTHOM COCTOSIHUM, & Y OIHOTO — THUII 2, 06yCJIOB-
JIeHHbI MyTanysMu B reHe XYLT1. OgHa myTtatius B 3ToM rete: ¢.1651C>T (p.Arg551Cys) B reTepO3UTOTHOM COCTOSTHUM 06-
HapysKeHa MpY IPOBeJeHUY CEKBEHVPOBAHMS 9K30Ma, a BTopast MyTaius (3kcrnancyst GGC moBTOPOB B MPOMOTOPHOI 06/1a-
CTY TeHa) BbISIBJIEHA B pe3y/bTaTe aHaliu3a MeTUIVMPOBaHMS [1IepBOrO 3K30HA reHa MeTOLOM MeTU/I-4yBCTBUTeNbHO [T1IP.
OCHOBHBIMU KIMHUYECKUMU NIPU3HAKAMU 32601eBaHMs GbLT MUKPOMETNYECKUI HAHU3M, TUTIEPMOGIMIIBHOCTD B CYCTaBaX
U crienuduyeckye auueBbie u3Mopbun, a Ipyu PeHTTeHONIOTMYEeCKOM UCCIeN0BaHUM — KOH(UTYpaIus ToI0BKY GeipeH-
HOJt KOCTY TI0 TUIY «pa3BOLHOTO KJII0Ya», JOTIOJHUTEIbHBIN LIeHTp occudMKauyuy BTOPOI MSICTHO KOCTH, OIepeskeHye
KOCTHOTO BO3PacTa ¥ MHOKECTBEHHbIE BBIBUXM B CyCTaBaX. Y HaGMIOaeMbIX HAMY MAI[MEHTOB OTMEUEH DSl BHECKEIETHBIX
MIPOSIBJIEHNIT B BUJIE BPOXKI,EHHO [TTayKOMbI, 06CTPYKTUBHBIX OPOHXUTOB, TUTIOTUIA3MY [TOYEK, BPOSKIEHHOTO IIOPOKa Cepy-
1a. 3aknoueHue. leHeTHvuecKasi reTepOreHHOCTb U HaJIM4ye MoauMop@u3ma KIMHUYECKUX MIPOSIBIeHN  T03BOSIOT pac-
CMaTPUBaTh CEKBEHMPOBaHME KIVMHNYECKOTO 9K30Ma B KAUeCTBe ONTMMATbHOTO METOIa NUATHOCTYKY AYCIIa3uu [ebykya
TUNOB 1 ¥ 2. AHanM3 AAHHBIX IUTEPaTyphl ¥ MTOTyYeHHble HAaMM Pe3y/IbTaThl MOJEKY/ISIPHO-TeHeTMYECKOTO MCCIeJ0BaHNS
CBUJIETENILCTBYIOT O BO3MOXKHOCTY Hanmuuus skcriaHcuu GGC nosropa B reHe XYLT! y 6OMbHBIX C KIVMHUYECKUMU TIOSIBIIE-
HUSIMU guciuiasum Jebykya Tuna 2.

KitoueBbie ciioBa: ayuciuiasust Ie6ykya, red CANTI, red XYLT1, cekBeHMpOBaHMe 3K30Ma, sKkcrmaHcust GGC moBTopa.
HcTouyHMK (MHAHCUPOBAHUS : TOCYAAPCTBEHHOE OI0MKeTHOE (DMHAHCUPOBAHME.
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Abstract

Introduction. Desbuquois dysplasia is a rare skeletal dysplasia with an autosomal recessive inheritance, resembling to the
group of multiple joint dislocations. The disease is caused by mutations in the CANT1 and XYLT1 genes, the protein products
of which are involved in the degradation of proteoglycans, which play an important role in endochondral ossification.
The polymorphism of clinical and radiological characteristics and the genetic heterogeneity of Desbuquois dysplasia
necessitate the description of the phenotypic characteristics of patients with various types of mutations, which optimize
diagnosis. Objective — description of the clinical and radiological characteristics of three Russian patients with Desbuquois
dysplasia of types 1 and 2 with remarkable orthopedic manifestation, caused by mutations in the CANT1 and XYLT1 genes.
Materials and Methods. Genealogical, clinical, radiographic and genetic data of three unrelated Russian patients aged
2 to 8 years was carried out. Genetic testing was carried out using clinical exome sequencing and methyl-sensitive PCR.
Results. Two patients were diagnosed with type 1 disease due to a previously described homozygous mutation in the
CANT1 gene: c.898C>T (p.Arg300Cys), and one — type 2 due to heterozygous mutations in the XYLT1 gene. One mutation:
¢.1651C>T (p.Arg551Cys) was detected during exome sequencing, and the second mutation: expansion of GGC repeats in
the promoter region of the gene, revealed by methyl-sensitive PCR of the first exon of the gene. The main clinical signs of
the disease were micromelic dwarfism, hypermobility in the joints and specific facial dysmorphisms, radiographic analysis
revealed characteristic «<monkey wrench» appearance of the proximal femur in all 3 patients, additional ossification center
of the second metacarpal, advanced bone age and multiple dislocations in the joints. The patients also had extra-skeletal
manifestations (congenital glaucoma, obstructive bronchitis, renal hypoplasia and congenital heart malformations).
Conclusion. Genetic heterogeneity and the presence of polymorphism of clinical manifestations make it possible to consider
sequencing of the clinical exome as the optimal method for diagnosing Desbuquois dysplasia types 1 and 2. Analysis of the
literature and the results of our molecular genetic data indicate the possibility of expansion of the GGC repeat in the XYLT1
gene in patients with clinical manifestations of type 2 Desbuquois dysplasia.

Keywords: Desbuquois dysplasia, CANT1 gene, XYLT1 gene, exome sequencing, expansion of the GGC repeat.
Funding: state budgetary funding.

Beenenue poBan cuuapoMm JlapceHa [3]. ComacHO MemyHa-

Oucrutasus Jebykya () — peqkuit BApUaHT CHUC-
TEMHO} CKeJIeTHOI AUCIUIa3uu ¢ ayTOCOMHO-peliec-
CMBHBIM TUIIOM HacjemoBaHMs. PactipocTpaHeHHOCTh
3ab07eBaHMsI 10 IIPeJBapUTEbHBIM OIIEHKaM COC-
tasssier 1:1000000 yenosek [1]. 3aboneBaHue BIep-
BbIe ormucaHo G. Desbuquois ¢ coaBTopamu B 1966 T.
y OBYX (paHIly3CKUX cecTep C HeIPOoIopIMOHaIbHOM
KapaMKOBOCTBIO, BBIBUXaMU B CyCTaBax, IVIayKOMO U
YMCTBEHHOI1 OTCTanocThio [2]. B 1991 r. M. Le Merrer
C COaBTOpaMM NpenyioKuiau BbigeauTb Il Kak OT-
JIleJTbHYI0 HO30J10TMYecKyo (GopMy, IIpearolokuB ee
HaJIM4ye Y HEKOTOPbIX GOMbHBIX C MHOXKECTBEHHBIMMU
BBIBMXaMU B CyCTaBaX, y KOTOPBIX paHee IMATHOCTU-

ponHOI KiaaccupuKauuy reHeTUUYeCKUX HapyluieHui
ckenieta, mpuHsTOM B 2019 1., I/l OTHOCUTCS K I'pyIINe
MHOKEeCTBEHHbIX BbIBUXOB B CycTaBax [4].
Knuanyeckne mposiBieHUsT 3a00TeBaHMUS ITOJM-
MopdHbL. YV Bcex O0NbHBIX HAOTIOMAaeTCs coueTaHue
MUKPOMEINYECKOT0 HaHM3Ma, crenmduyeckux -
1IeBbIX nu3Mopduit M reHepannM3oBaHHON TUIIEPMO-
OuIbHOCTM CycTaBoOB [5]. PocT B3pOC/IBIX GONbHBIX
B cpenHeM cocrasiseT 114 cm (-8,5 SD) [6]. Hapsimy
C 3TUM Y psAa 60JbHbBIX IMAarHOCTUPYIOTCS BPOXKIEH-
Hasl I[JlayKoMa, IIOPOKM cepilia M I0YeK, YMEepeHHO
BBIpasKEHHbBIN MHTE/UIEKTYaTIbHbIN TedUIIUT, a TaKKe
TUTIOTIIAa3Msl JIETKUX U nedopMaius rpyIHOM KIeTKH,
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KOTOpbIE MOTYT OBITh IPUYMHOI PAHHETO JIETATTbHOTO
ucxopa [2, 7, 8, 9, 10]. OnmcaHbl TaKKe TsKeble CIy-
vau ]I ¢ BOOSIHKOJ 1104, MPMBOAMUBIIIEN K €0 BHY-
TpUYTPOOHOI rnbenu [8].

TUNIMYHBIMY PEHTTEeHOJIOTMUEeCKUMMM TTpU3HaKaMu
IJ1 SBASIIOTCS YKOPOYEHMe IJIMHHBIX KOCTei, KOH(M-
rypauust MpPOKCMMAIbHOTO OTHeNa 6eqpeHHO KOCTU
MO TUITY «Pa3BOJHOIO TaeyHOro KJIK4Ya» (KOPOTKas
IIMPOKas IIeiika O6elIpeHHOl KOCTM C MeOualbHbIM
MeTadu3apHbIM BBICTYIIOM U YBeIMUYEHMEM MaJioro
BepTesia) ¥ BbIpaskeHHOe OIlepeskeHMe CPOKOB OCCH-
(ukauym Kocrei 3ansicThd U MpenIuTiocHbl. B 2004 .
L. Faivre ¢ coaBTOpamu Beigenmau aBa tuma I, oc-
HOBBIBAsSICb Ha PEHTreHOJNIOTMUEeCKMX aHOMAaIMSIX
KUCTU: TUTI 1 — HaIMuue OOIOTHUTEIbHOTO LeHTpa
OKOCTEHEeHMSI, IUCTATbHOTO IO OTHOIIEHUIO KO BTO-
poOJi TSACTHOM KOCTU («3KCcTpadaaHra»), pa3gBOeH-
Hasl JucTajibHas ¢ajaHra Win Jenbra-danaHra 60b-
1IOr0 Majblia; TUI 2 — OTCYTCTBUE 3TUX aHOMAIUIA.
[TpyueM y GOJbHBIX C TUIMYHBIMU U3MEHEHUSIMU
KMCTH OTMevayiach 60jiee BbICOKASI YaCTOTa BhIBUXOB
KPYITHBIX CYCTaBOB 1 Kudockonmosa [5]. Kpome Toro,
B 2010 r. O.H. Kim ¢ coaBTOpamu ommcaayu BapuaHT
O y mauyeHTOB 13 SInoHuu u Kopewn, KOTOPBI xa-
pakTepu3yeTcsl KOPOTKMMM MSICTHBIMM KOCTSIMU U
VIJIMHEHHBIMM (ajlaHraMyu 06e3 JOIOJIHUTETbHBIX
LIEHTPOB OKOcTeHeHwsI [11].

Otuonornsa Il Tuma 1 BIepBble yCTaHOBJIEHA
C. Huber c coaBTopamu B 2009 r., KoTOphIE OGHAPY-
skuu myTauyio B reHe CANT1 Ha xpomocome 17g25.3
y 60bHBIX U3 9 HepoACTBeHHbIX cemelt [7]. B 2011 r.
J. Dai ¢ coaBTOpamm, obcienysl HeTeil ¢ BapUMaHTOM
Kuma, rmokasaim, 4To OH TaKke 0OYCJIOBJIEH MyTally-
saMmu B reHe CANTI [12]. Hanmnuue BTOPOTO reHeTU-
yeckoro BapuanTa [l moka3asn C. Bui ¢ coaBTopamu
B 2014 r., KOoTOpbIe OGHAPYXKWJIM MYTallUM B TeHe
XYLT1, nOKaJM30BAaHHOM B 06JaCTM XPOMOCOMBI
16p12.3, y cemu CANTI-HeraTuBHBIX MalVIEHTOB
C KIIMHMYECKUMMMU U PEHTTeHOJIOTUMUECKMMU TPOSIBIIe-
Hussvu T [13].

BesIKoBbIMM TIPOAYKTAaMM OOOMX T'€HOB SIBJISIIOTCS
(epMeHTBI — KaJbLMII-aKTUBMPOBAHHAS HYKJIEO-
™iaasa-1 M KeumosmaTpaHcdepasa-1, KOTopble OCy-
HIECTBJISIIOT (epMEHTATUBHBIN KaTalu3 HavYaJIbHbIX
9TANoB OGMOCUMHTE3a IMPOTEOTNIMKAHOB Y UTPAIOT BaK-
HYIO POJIb B IIPOIIeCcce SHXOHAPaIbHOM occudUKaym
[13, 14, 15].

B mocnenHue romabl MpeanpMHMUMAIOTCS TTOMIBITKA
YCTAHOBJIEHUSI KIMHUKO-TeHeTUUYECKUX KOPpessiuit
Yy GOJIbHBIX C Pa3IMUHBIMU MYTALIMSIMU, HAPYIIAIOLI M-
MU QYHKLMIO OTHEIbHBIX 6€JIKOBBIX JOMEHOB, OIHAKO
IO HACTOSIIIIETO BpeMeHM He ITOJYYeHO JOCTOBEPHBIX
IaHHBIX 00 0COOEHHOCTSIX KIMHUYECKUX TTPOSIBJIEHUIA
Yy GOJIBHBIX C Pa3IMYHBIMM TUIIAMU U JIOKAIM3aLMeii
MyTamuii. 9To0 06yCIaBIMBaeT HEOOXOOMMOCTDb ITPO-
IOJDKEHMST MCCIIeIOBaHMI, pe3yabTaThl KOTOPBIX OY-
IyT CIIOCOOCTBOBATh COBEPIIEHCTBOBAHMIO ITPEICTAB-

JIEHWI1 O TIaToreHe3e 3ab0J€BaHUSI U ONMTUMM3AIUU
€ro AMarHoCTUKU.

Llens pabomsl — onyucaTh KIMHUKO-PEHTTEHOIOTH-
yecKye XapaKTEPUCTUKM TPeX POCCUNCKUX GOTbHBIX
¢ mucrnasueit Ie6ykya TMIOB 1 U 2 ¢ BbIpaKeHHBIMM
OpTOMeOMYECKUMIU TPOSIBIEHUSIMM, OOYCIIOBIEHHBI-
mu myTtauusimu B reHax CANT1 n XYLT1.

Marepuan U MeTOabI

MarepuanoMm MCCIeLOBAaHUSI TTOCTYKUIN TaHHbIE
KIVHUYECKOTO, PEHTTeHOJIOTUUEeCKOTO U TeHeTuue-
CKOTO 00CIeIOBaHMii TPeX POCCUNCKUX TaAlMEHTOB
(IBYX ManbuMKOB U ofgHOM meBouku) ¢ O (I tumna 1
uMesia MeCTO y MajabuMka U meBouku, ][I tuma 2 —
Y OOHOTO Ma/IbuMKa).

s yTOUHEeHUST OMarHo3a y OONbHBIX MCIIONb30-
BaJICSI KOMILJIEKC METOIOB 06C/IeIOBaHNS: TeHeaIoru-
YeCcKuii aHalIM3, KIMHUYECKoe o6CIemoBaHNe, PEHT-
reHorpadusi, olleHKa MHTE/JIEKTyaJIbHOTO DPa3BUTUS
C VUCIIO/Ib30BaHMEM TMCUXOJIOTUYECKUX TeCTOB, CeKBe-
HMPOBaHMeE KIMHUYECKOTO 3K30Ma HOBOTO OKOJIEHMSI.

Boigenenne renomHoii JJHK rmpoBoauaoch u3 jeii-
KOLMTOB Tiepudepnueckoir KpoBu C TIOMOIIbI0 Ha-
6opa peaktuBoB Wizard Genomic DNA Purification
Kit (Promega, CIIA) mo mpOTOKOTYy MPOU3BOAUTE-
Jsist. [Iyist Tpo6GONOATOTOBKY MCHOIb30BaIM PEAKTUBBI
[llumina TruSeq DNA Exome. CekKBeHMpOBaHME IIPO-
BemeHo Ha mpubope Illumina NextSeq500 meTomom
MapHO-KOHIeBOTO uTeHus (2x75 m.o.). CpegHee mo-
KpbITHE TTOJTHOTO 9K30Ma IalieHTa COCTaBmiIo x98,5;
KOJIMYECTBO TapreTHbIX OO6IacTeil C IMOKPbITUEM
>x10—93,16%; paBHOMEPHOCTb ITOKPBITHS (Uniformity
Pct >0,2*mean) — 83,4%. [Iji5 KapTUPOBaHUS IOY-
YeHHBIX TOcaefoBaTelibHOCTe/i Ha pedepeHCHbI
reHom hg19 ucrnonb30Bany MporpaMMHoOe obecrieve-
Hue BWA.

MPHK BbiflesieHa 13 KJIETOK KPOBU MallMeHTa Ha-
6opom Total RNA Purification Plus Kit (Norgene,
Canada). kIHK cuHTe3upoBaHa C MCIONb30BaAHMEM
ImProm-II™ Reverse Transcriptase (Promega, USA)
u omuro (dT) mpaiimepoB. ®@parmenTt KIHK rena
XYLT1, Bxitoyaromuii 3k30HbI 7-9, aMIummMbuiMpo-
BaH ¢ mpaiimepoB 5 -GCTTCCTGCTGAGTCCTTCTT-3
1 5°-CCTGCGGCTTGAAGTCATTGG-3".

bucynbdurHas koHBepcusi JJHK BbirnosiHeHa Ha-
6opom EpiTect Bisulfite Kit (Qiagen) cornmacHo mpo-
TOKOYy TIpOU3BOAUTENSA. MeTUI-UyBCTBUTEIbHAS
[MIIP BhIMOMHEHA C MCHOJb30BaHMEM TIpaiMepOB,
OMMCaHHBIX paHee.

Pe3y.7[bTaTbI KIIMHUKO-TeHEeTUYeCKOoro
006cIesoBaHMsa 60/JIbHbBIX

IIpo6anod 1 — pneBouka, o6C/IemoBaHHAsT B BO3pac-
Te 6 JIeT 5 MeC. C 1IeJIbI0 YTOYHEHMS JMarHosa Io Io-
BOJY kaji06 pomuTesieil Ha OTCTaBaHME B POCTe, fie-
(dbopmaIuio CycTaBoB ¥ OTCYTCTBYME CAMOCTOSITEIbHOIM
xomb6bl. Pomyreny peGeHKa 3J0pOBBI U HE COCTOSAT B
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KPOBHOM POJICTBE, BO3pacT MaTepy Ha MOMEHT POX-
IeHus pebeHka — 25 jer, otia — 28 net. Pogunach
OT IIepBOII GEepPeMEHHOCTM, BO BpeMsI KOTOPOii Ipu
npoBenennu Y3U twioga B 22 u 30 Hep,. AMArHOCTU-
pOBaHO YKOpOYEHMe [JIMHHBIX KocTei. Pombl Ha
cpoke 39-40 Hep. MyTeM KecapeBa CE€UEHUSI B SITO-
IOVYHOM IMpenjexxanun. Bec nmpu poxgenun 2330 T,
mmuHa — 40 cm (-5 SD), OKpYKHOCTH TOJIOBBI —
33 cm, rpyou — 29,5 cm. OneHka 110 1mkane Anrap 6/8
6amwioB. C pokmeHus y peGeHKa AMarHoCTMPOBaHA
LepebpasbHas UIIeMUSI 2-i CTEIeHU, YKOPOUeHMe
KOHEUYHOCTeN, BbIBMXM B KOJIEHHBIX M Ta300empeH-
HBIX CyCTaBaX, KIVMHOOPaXUIAKTUIUS KUCTE U CTOII,
BPOXIEHHAsI TJIayKoma, AU3MOpGUUYecKre dYepThl
muia (9k30TanbM, BAABIEHHOE HIMPOKOE IepeHo-
cbe). [Ipu npoBegennn IXO-KT' BbISIBIEHO OTKPBITOE
OBaJIbHOE OKHO pPa3MepoM 2 MM M 3IKTOMMYeCcKue
XOPpAbI JIEBOTO Xelyaodka. B Bo3pacre 1 rom u 7 mec.
MpooIiepupoBaHa 1o MoBoAY BPOXKIEHHO II1ayKOMBI.
C TpexmecsSYHOTO BO3pacTa y pebeHKa HabIomannch
peuuauBUpPYIOIIe OOCTPYKTUBHBIE OGPOHXUTHI, 00Y-
CJIOBJIEHHBIE BPOKIEHHBIM ITOPOKOM Pa3BUTUSI GPOH-
XOB, IPUBOISINME K PasBUTUIO (UOpPOATEIeKTa30B
JIETKUX U BTOPUYHOM JIETOYHON TUIIEPTEH3UN. B BO3-
pacre 5 jet 5 Mec. Iowie POTaBUPYCHON MHPEKLUU
rnepeHecja TeMOJUTUKO-YpeMUUYECKUI i CUMHAPOM Ha
(oHe mucrUTaCTMYECKOV TUIIOIIasuyM 00eux IOoYeKk.
B Bo3pacte 3 jeT mocie mageHus IIPOU3OIIEN 3a-
KPBITBIN IEPEJIOM B HUKHE TPeTU MpaBoii 60IbIlIe-
6epIIoBOIl KOCTU. PaHHEee MCUMXOMOTOPHOE pa3sBUTHE
MPOTEKaa0 C 3aJepsKKOii: rojoBy Hauajga [epsKaTb

¢ 1,5 neT, cupeTh ¢ OBYX JIET, CAMOCTOSITETbHO HE XO-
nuia, ppasoBast peub Hauajaa GOpMUPOBATHCS C 4-J1eT-
Hero Bo3pacrta. IIpM mpoBeseHUM UCCIeNOBaAHUS
KapuoTHUIla ¥ XpOMOCOMHOTO MUKPOMAaTPMUYHOTO aHa-
JI13a XPOMOCOMHOTO cOaaHca BbISIBJIEHO He GbLIO.
AKTUBHOCTD JTM30COMHBIX (hepMEHTOB ¥ KOHIIEHTpa-
1M IJTMKO3aMUHOIIMKAHOB OBbITY HE M3MEHEHBI.

ITpu ocmoTpe pebGeHKa B BO3pacTe 6 jeT 5 mec.
poct cocrasasi 79 ¢cm (-8 SD), macca Tema — 9 Kr.
Otmevamnch ausaMopduueckue YepTbl CTPOEHUS:
KpYIJIoe JIUI0, 9K30(TaysbM, cepble CKIephbl, CUHO-
(dbpus, BOaB/ieHHas IEPEHOCULIA, INUPOKUIA KOPOTKUIA
HOC, TOTMYeCcKoe Hebo, KopoTKa Ies. [IcuxopedyeBoe
pa3BUTHE COOTBETCTBOBAJIO BO3PACTY.

HapyuieHnsi co CTOpPOHBI OIOPHO-JBUTraTeNb-
HOTO anmapara BKIIYaauM HU3KUIE POCT C MHOXe-
CTBEHHBIMM JedopMauysIMy KOHEUHOCTe U IIo-
3BOHOYHMKA; aHOMaJIMM MO3BOHOYHMKA — TSDKENbIN
TTOSICHMYHBIIN CKOJIMO03, JJOKAJIbHbBIN K103 B MIEIHO-
TPyAHOM oOTaesne. ['MmepMoO6MIbHOCTD OONBIIMHCTBA
CYCTaBOB BEPXHMX KOHEUYHOCTEl COMPOBOXAAIach
crubaTebHOM KOHTPAKTYPOIi JIEBOTO JIOKTEBOI'O CYC-
TaBa (BTOPMYHOM I10 OTHOIIEHUIO K IIOABBIBUXY).
«llITpikOOOpasHast» mgedopMalusl HIDKHUX KOHEU-
HOCTEI BCIENCTBME BBbIBMXA KOCTEJ TOJIeHel Ipe-
MSITCTBOBa/a BO3MOXXHOCTU CaMOCTOSITETbHO CTOSITh
u XomuTb (puc. 1a). Iedbopmalyst CTOMbI XapaKTepu-
30Bajlach BaJbI'YCHbIM OTKJIOHEHMEM 3aJHEro oThesna
U TIpMBeleHNeM ee TiepelHero OTAena, epBblii masiel]
CTOITBI KOPOTKMIA, C XapaKTepHOI BaJbI'yCHOI gedop-
maumeii (puc. 1b).

Puc. 1. I[Ipo6aug 1 — geBouka, 06cIemoBaHHas B Bo3pacTe 6 JieT 5 mec.:

a — BHELIHUII BUA, — HU3KUIT POCT C MHOKECTBEHHBbIMM JTedopMalusiMy KOHEUHOCTE ¥ O3BOHOUYHMKA, AedhopMaiius
HIKHMX KOHEYHOCTE BCIeICTBME BbIBYXA KOCTE roJIeHel MPensiTCTBYET BO3MOKHOCTY CAMOCTOSITENTBHO CTOSITh

Y XOOUTb;
b — BHeIIHMIT BUJ, CTOII C IPUBEAEHIEeM IepPeIHEero OTaesa, epeble Majblibl CTOII KOPOTKUE,
C XapaKTepHOJ BaJIbI'yCHO Aedopmariyeit

Fig. 1. Proband 1 — girl, 6 years 5 months of age:

a — short stature with multiple deformities of the limbs and spine, deformation of the lower extremities due to
bilateral knee dislocation hampers the ability to stand and walk independently;
b — feet with adduction of the forefoot, the first toes are short, with characteristic valgus deformity
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Ha penTreHorpammax Ta300eIpeHHBIX CYyCTaBOB
obOpaiaT Ha cebGsT BHMMaHME IIMPOKME UM KOPOT-
Kue IIeiiky 6eIpeHHbIX KOCTei C TUIIMYHOM (hopMoii
MIPOKCYMAJIbHOTO OTZeNa Oe[peHHOM KOCTU B Iepen-
He3anHel mpoekuyu. IIpokcuManbHbIE 30HBI POCTa
6eIpeHHOM KOCTM OPUEHTUPOBAHBI TOPU3OHTAIHHO.
PeHTreHOrpamMMbl KOJIEHHBIX CYCTaBOB BBISIBUJIU PO-
TallMOHHbIE BBIBMXM KOCTEJ TOJIeEHEel U BbIBMX HaJIKO-
JIeHHMKa (puc. 2a). Ha peHTreHOrpaMmmax rmo3BOHOY-
HMKA: BBIPOKEHHBIN MMPAaBOCTOPOHHMI MOSICHUYHBIN
ckoimmo3 (puc. 2b). Ha peHTreHorpamme BepxHeii
KOHEYHOCTY BBbISIBJIEHBI BapycHas gedopmanms
MPOKCUMMAaJIbHOTO OT[ea IJIeYeBOi KOCTU, TOHOBBI-

Puc. 2. PeHTreHorpamMmmbl mpobana 1:

BUX TOJIOBKM JIyuyeBOi KocTu (puc. 2c¢). Ha peHTre-
HOTpaMMax KUCTeii o6HapykeHbI XapaKTepHbIe W3-
MeHEeHMSI, BKTIOUAoIIe JIOKTEBYIO TeBUALIVIO KUCTU
BUIENCTBME AedopManyuy CYCTaBHOM ITOBEPXHOCTU
IUCTATbHOTO OTAEJA JIyYeBOil KOCTM, KOPOTKME BTO-
pble MSCTHBIE KOCTY, MO3aMYHO pacipeeeHHbIe KO-
HYCOBUAHBbIE NedopMaluy ¥ YIUIOTHEHHBIE TI0 TUITY
«CJIOHOBO¥ KOCTU» 3MMUU3bI MSICTHBIX KOcTeit u da-
JIQHT TayblieB. XapakTepHast SKcTpadananra BTOPBIX
MayiblieB OblIa OTHENIeHA OT BTOPOJN ISICTHOM KOCTU
¥ OCHOBHOJI (hajlaHru cJieBa U CIMBaJIach ¢ GajaaHroi
CIIpaBa, OTMEUYEHO TUIIMYHOE pa3ABOeHMEe AUCTATb-
HOJi baaHry 60bIIOro najabia (puc. 2d).

a — HIKHUX KOHeYHOCTelt B MPsIMOit ITpoeKuyy: popMa etk 6eJpeHHO KOCTU MO TUITY «[aeyHOT0 KIuya»
(6esble CTpenKy); POTALlMOHHBINM BHIBUX KOCTel TOJIeHM — AUCTaIbHBIN OTHe 6elpeHHOM KOCTY OTPakeH B IIPSIMOii
MpoeKIMK (OTMEeUEHO 6esIbIM KPYyTroM), TPOKCUMAaJTbHBIN OTAe 60/bie6ep1ioBoit KOCTY — B 60KOBOI MPOEKLUN
(0TMeueHO YEPHBIM KPYTOM); BBIBMX Ha[IKOJIEHHMKA (UepHasi CTPeJiKa);

b — 03BOHOUHMKA B MIPSIMOJ MMPOEKIIMM: TSKEJbIi TPaBOCTOPOHHMI MOSICHUYHBI CKOMO3 (6estast CTpesika);

€ — BepxHelt KOHEUHOCTU: BapycHas JedopMalius IPOKCUMaIbHOTO OT/AeNa IleueBoit KocTu (6etasi CTpenka),

TTOABBIBMX I'OJIOBKM JIyUEBOI KOCTY (YEpPHAS CTPEJIKA);

d — KucTeit B IPSIMOIt IPOEKLIMMK: JIOKTEBAsI eBUALIVSI BCIEACTBYE OTKIOHEHUS UCTATBHOM CYyCTABHOI TTOBEPXHOCTU
JIy4eBOi1 KOCTY (GesTble CTPEIKM); KOPOTKME BTOPbIE MSICTHbIE KOCTY (UEPHbIE CTPEIKM); SKCTpadaiaHra BTOPOTO
Tajiblia OTJe/IeHa OT BTOPOIA MSCTHOI KOCTU ¥ OCHOBHO# (haslaHTy cyieBa (UepHbIi TPEYTOMbHUK) U CTMBAETCS

C OCHOBHOV1 (hasaHroii cripaBa (6esblii TPEYTOIbHUK), pa3JBOEHHASI AUCTaTbHAs (asaHTa GOJBIIOTO Masbiia

(KpacHas CcTpesika)
Fig. 2. X-rays of proband 1:

a — AP X-ray of the lower limbs: “monkey wrench” shape of the femoral necks (white arrows); rotational dislocation
of the knee — distal femur in the AP view (white circle), proximal tibia — in lateral view (black circle);

dislocation of the patella (black arrow);

b — AP X-ray of the spine: severe right-side lumbar scoliosis (white arrow);
¢ — X-ray of the upper limb: varus deformity of the proximal humerus (white arrow), radial head subluxation

(black arrow);

d — AP X-rays of the hands: ulnar deviation secondary to the inclination of the distal radial joint surface

(white arrows); short second metacarpals (black arrows); extra-phalanx of the second finger separated from second
metacarpal and basal phalanx on the left side (black arrowhead) and fused with the phalanx on the right side
(white arrowhead), bifid distal phalanx of the thumb (red arrow)

[Tpy mpoBemeHMM KIMHUUYECKOTO CEKBEHMPOBA-
HMSI 9K30Ma BBISIBJIEH OINMCAHHBI/ paHee Kak IaTo-
TreHHbI BApMAHT B TOMO3UTOTHOM COCTOSIHUY B YeT-
BepToM3k3oHereHaCANTI1:NM_138793.3,c.898C>T,

MpUBOASAIIMIA K MucceHc-3ameHe p.Arg300Cys.
[Tpy aBTOMATHMUECKOM CeKBeHMPOoBaHMUM 110 CeHTepy
y pebeHKa TOATBEPXKIEHO HaJIM4YMe ITOTO Bapu-
aHTa B TOMO3UTOTHOM COCTOSIHUM, a Y pomuTesei
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OH OOHapykeH B TeTepO3UTOTHOM COCTOSTHUM,
YTO IO3BOJIMJIO AMArHOCTMPOBATh y 6GoiabHOro ]I
Tumna 1.

Ipo6and 2 — manbumk, 06C/IeTOBAaHHbBII B BO3-
pacre 8 yieT 5 Mec. IO MOBOAY KaJl0b poauTeseil Ha
BBIBUXM U AedhOopMalnyio CyCTaBOB KOHEYHOCTEN, OT-
CYyTCTBME CaMOCTOSITEJIbHOTO TepeaBMKEHUST pe-
6eHKa. Pomutenyu pebGeHKa 340POBHI M HE COCTOSIT
B KDOBHOM POACTBE, BO3pacT MaTepy Ha MOMEHT PO3K-
IeHus pebeHka — 19 jer, orua — 23 yeT. Pomwics oT
nepBoii 6epemMeHHocTM. [IpM HpoBemeHUM YIbTPa-
3BYKOBOI'O MCC/IeTOBaHMSI Ha cpoke 22—24 Heq. Gepe-
MEHHOCTM 3arof03peHa ABYCTOPOHHSI KOCOJAmoCTh,
B 30 HeJ. AMarHOCTMPOBAHbI 3a/IePsKKa BHYTPUYTPOO-
HOro pa3BUTHUS IIJIOLA M MHOroBomye. Ponbl camo-
CTOSITENIbHBIE Ha Cpoke 39 Hen. Macca Tesa Impu pox-
menun — 2100 r, niuHa — 44 cM (-5 SD). OneHka 1o
mKkaye Amnrap 6/7 6amioB. [lepeBefeH B OTHe/eHMe
MaTOJIOTUM HOBOPOXIEHHbIX, TOe OUarHOCTUPOBAH
BPOXAEHHBIV MOpoK cepaua (AMII) u mpusHaku
rugponedanmu no maHubiM HCI. C poskaeHust y pe-
6eHKa BBISBJIEHbI TMIIEPMOOMIIBHOCTh BO BCEX CYC-
TaBax, MOBYCTOPOHHMII BPOXIEHHBbIV BBIBUX Oempa,
BBIBMXM B KOJIEHHBIX CyCTaBaX, «<BeepoobpasHoe» pac-
TIOJIOJKEHME MATbIIEB KIUCTEN U CTOII, TOITyOble CKIepPbI
I71a3, TUTIOTIUIa3Usl CpefHeli YacTu Inlia, KuaeBuaHas
nmedopmals rpygHON KieTku. [Jo ABYXJIETHETO BO3-
pacta OTMEeYaaMCh YacTble OOCTPYKTUBHBIE GPOHXM-
TbI, THEBMOHMS. MOTOpHOE 1 peueBoe pa3BUTHE IIPO-
TEKaJIO C 3aJIePXKKOI: TOIOBY Havaj AepskaThb B 6 Mec.,

cugeTh B 1 rofi, caMoOCTOSITeJIbHO He BCTaBajl U HE XO-
I, ppa3oBasi peub IOSIBMUJIACH K 3 romam. I[Tpu muTo-
reHeTMYeCKOM MCCIef0BaHMM BbISIBIEH HOPMaJIbHBIM
MY>KCKO# Kapuotuil — 46, XX. C 7 et obyvyaeTcsl Ha
oMy 110 001eo6pasoBaTeabHOI IMporpaMmme. Ha oc-
HOBaHMM KOHCY/JbTallMM TeHeTMKa Ipenronarajioch
Hanmuue y pebeHka cuHapoma JlapceHa.

ITpu ocMoOTpe B Bo3pacTe 8 JIeT 5 Mec. oTMevuanuch
IusMopduyeckre 4epThl CTPOEHUS: KPYIJIOe JIUIIO,
KpYITHbIE IJIa3a, CepO-TOayOble CKJepbl, CMHODPU3,
YILIOIeHM e TIePeHOCUIIbI U CpefHel YacTu niia, Bbl-
cokoe Heb6o (puc. 3a).

OTMeueHa BbIpakeHHasi BPOXXIEHHasl reHepain-
30BaHHAS TUTIIEPMOOVMIIBHOCTD CYCTaBOB C ITPUBBIYHBI-
MM TIOABBIBMXaMM CyCTaBOB, KWeBUAHas medopma-
1IMsI TPYIHOM KJIETKY, KOTOPAs Takke ObLJIa OUEBMIHA
C camoro poxpueHus. B Bospacre 8 jieT umesn MeCTo
HEMPOIOPILMOHAIbHO HU3KUIT pOCT — 86 CM, UTO CO-
orBeTcTBYeT -7,3 SD. Idedopmaiiuy OMOpHO-IBUTA-
TeJbHOTO anrapara BKI0Yaau KOPOTKMe TOHKME KO-
HEYHOCTH, TMOSICHUYHBIN KUMOCKOIMO3, TTPUBBIYHbIE
BBIBUXM JIOKTEBBIX M KOJIEHHBIX CYCTABOB.

XapakTepHa JIOKTeBasl AeBMAIUS KUCTU, Opaxu-,
KaMIITO- ¥ KIVMHOJAKTUINS 60siee BhIpaKeHbI Ha yKa-
3aTeJbHBIX Mayibllax (puc. 3b). Bambryc 3agHero or-
Jlesia CTOIl COITPOBOXKIAJICS MPUBELEHMEM UX Tepe -
HUX OTHEJIOB U BaJIbTyCHOW Aedopmaliyeii rmepBbIxX
naJiblieB.

CamocTosiTesbHbIE CTOSTHME Y XO[IbOa OTpaHNYeHbI
13-3a HeCTAOWIIBHOCTY KOJIEHHBIX CYCTaBOB.

Puc. 3. TIpo6aHy 2 — MaJIbuMK, 06C/IeJOBaHHbIN B BO3pacTe 8 j1eT 5 Mec.:
a — BHEIIHU BUJT — HEIPOTIOPIMOHATBHO HU3KUIT POCT, MHOKECTBEHHbIe TehopManny KOHEYHOCTE;
Iu3MopbuUecKre YepThl auiia (KPymioe JUI0, KPYITHbIE I71a3a, YIUIOLeHVe TePEHOCUIIbI U CpeqHel YacTy IULa);

KwieBuaHas gedbopmalys TpygHON KIeTKU;

b — BHemIHMI1 BUL KUCTeI: JIOKTeBas JeBuannsa KMCTu, 6anI/I-, KaMIITO- U KIMHOOAKTUJINS 6os1ee BbIPa>X€HbI

Ha yKa3aTelbHbIX NalbLIax
Fig 3. Proband 2 — boy, 8 years 5 months of age:

a — proband 2: disproportionately short stature, multiple deformities of the limbs; dysmorphic facial features
(round face, large eyes, flattening of the nasal ridge and midface); pectus carinatum;
b — ulnar deviation of the hands; brachy-, campto- and clinodactyly more pronounced in the index fingers
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Ha penTreHorpammax Ta300eIpeHHBIX CYyCTaBOB
BBISIBJIEHBI TUITMYHbBIE JeGopMaIy MPOKCUMATbHbIX
OTHeNIoB Gefiep B BUAE «Ta€UHOTO KII0Ya» BCIEICTBIE
BU3YQJIbHO MIMPOKUX U KOPOTKUX IleeK GeapeHHbIX
KOCTe} B COueTaHUU C YAJIMHEHHbIM MaJIbIM BepTeIoM
(puc. 4a). Ha peHTreHOrpaMmax KOJIEHHBIX CYCTaBOB:
POTaLIMIOHHbIN BBIBUX KOCTE TOJI€HU U BBIBUX HAZIKO-
JleHHMKa (puc. 4b).

Ha peHTreHorpammax KuUCTel pyK BbISBJIE€HBI YILIO-
IIeHHbIe 3M1GU3bI UCTATBHOTO OT/IeNa JIyIeBOil KOoC-
TH, MO3aMYHbIe KOHYCOBUAHBbIE STMOWU3bI ISICTHBIX
Kocreii ¥ danaHr, skcTpacdagaHIy BTOPBIX IaJbIIEB
(oTmesieHa OT BTOPO¥ MSICTHOM M 6a3ajabHONM (hajaHI
cyleBa M cpociachk ¢ ¢asaHroii CripaBa), pa3aBOeHHAS
IycTajgbHasl ¢ajgaHra GOJBIIOro Iajblid; OIMepesKalo-
mas occuduKarys KocTei 3amnsicThbst (puc. 4¢).

[Ipy mipoBemeHMM KIMHUUECKOTO CEKBEHMPOBA-
HMSI 9K30Ma BBISIBJIEH TOT K€ MaTOTeHHBII BapuaHT
B TOMO3UTOTHOM COCTOSTHWMM, YTO U y Ipobanma 1 —
B 4 5k30He reHa CANT1:NM _138793.3,¢.898C>T, ripu-
BOISAIIMIT K MucceHc-3aMeHe p.Arg300Cys. Hanuune
3TOr0 BapMaHTa B TOMO3UTOTHOM COCTOSIHUM TO[I-
TBEP)KAEHO METOAOM MPSIMOTO aBTOMAaTUUYECKOTO
cekBeHupoBaHus no Cenrepy. V poaureneii pedbeH-
Ka JaHHbI/ BapUaHT OOHAPYKeH B reTepO3UTOTHOM
COCTOSTHUU.

IIpo6and 3 — manbunK, 06CIeOBaHHbIN B BO3pac-
Te 2J1eT 8 MecC. I10 ITOBOY JKaJI00 poAMTe el Ha HU3KUIA
pocT, nedopManuio rpygHOM KIETKMU Y MTO3BOHOYHM-
Ka, 3aJIepKKy peueBoro pasputus. Pogurenu pebeH-
Ka 30POBBI U HE COCTOSIT B KPOBHOM POACTBE, BO3-
pacT MaTepy Ha MOMEHT pOXXIeHusl pedeHka 29 jer,

Puc. 4. PeHTreHOrpamMMbl IpobaHa 2:

a — Ta306eIpeHHbIX CYCTABOB B IIPSIMO¥ MPOEKIMHA: TPOKCUMAJIbHBIN OTHen 6eqpeHHOI KocTh nedopmMupoBaH
T10 TUITY «TAE€YHOTO KJIi0ua» (6ejible CTPeIKN), VIJIMHEHHbI MaJlblii BepTell (UepHbIe CTPENIKN);
b — KoJIeHHBIX CYCTaBOB B IMPSIMOJi IIPOEKIIMN: POTALIMOHHBIN BHIBUX KOCTe rojieHu (6eyibie CTPeIKi) U BhIBUX

HaJKOJIEHHMKA (YepHBIE CTPEKN);

C — KUCTe# B MPSIMOJ IIPOEKIIMN: YIUIOIIEHHbIE ST (PU3bI AUCTATIBHOTO OTIeJIa JIyUeBOi KOCTH (Gesible CTPENIKN);
sKcTpadasiaHra BTOpOro Iajblia CJIMBaeTCsl C OCHOBHO (pasiaHroii BTOPOIi MSICTHOI KOCTU cjieBa (6esiblii TPeyroIbHUK)
M OTHENSIIOTCS OT (haslaHry CIIpaBa (YepHbBIN TPEYTONbHYK); Pa3ABOEHHAS AUCTAIbHAS dasaHTa 60bIIOTO MaIbila

(KpacHas CTpeJiKa)
Fig. 4. X-rays of proband 2:

a — AP X-ray of the hips: “monkey wrench” type of the proximal femur (white arrows) and elongated minor trochanter

(black arrows);

b — AP X-ray of the knee joints: rotational dislocation (white arrows) and dislocation of the patella (black arrows);
¢ — AP X-rays of the hands: flattened distal radius epiphyses (white arrows); extra-phalanges of the second digit is
fused with the second metacarpal and basal phalanx on the left side (white arrowhead) and separated

from the phalanx on the right side (black arrowhead); bifid distal phalanx of the thumb (red arrow)
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ota — 43 roga. B cembe ecTh 3m0poBasi cecTpa
nmpobaHga 9 yer. AKyIIepCcKuii aHaMHE3 OTSTOIIEeH
BTOpPOJi Hepas3BuUBaloIeiics 6epeMeHHOCTbIO, 00-
YCIOBJIEHHOW TpuUIUIOUAMen 1iona. Pogwics oOT
TpeTbeii 6GepeMeHHOCTM, BO BpeMs KOTOPOil Ha
cpoke 11 Hen. npu npoBenenun Y3U iona amMarHo-
CTMpOBaHa TUIIOIIa3Msl HOCOBBIX KOCTEl U YKOpoue-
HMe TPyOuaThIX KOCTei, B 31 He[. BBISIBIEHO MHOTO-
BOAMe, MpoBeleHa aMHMopenyKius. Pombpl BTOpbie
omnepaTuBHbIe Ha cpoke 38-39 Hen., macca Tejla —
2300 r, gyjiHa — 39 cm (-7,8 SD), OKpY>KHOCTb FOJIOBBI —
34 cMm, rpyau — 29 cMm, OLIeHKOJ I0 1iKajae Arrap 2/4
6amioB. C pokmeHUs B TedyeHue 12 CyT. HAXOOMJICS
Ha MBJI mo moBomy AbIXaTeJIbHOM HEIOCTaTOUYHO-
CcTH, OOYCIOBJIIEHHOV BPOXIEHHOM IBYCTOPOHHEN
ITHEeBMOHMEe, OCJIOKHEHHON aTesleKTa3aMy JIerKUX.
B mnepuos HOBOPOXAEHHOCTU BBISIBIEHO YKOpOUYe-
HYEe KOHEUHOCTeN, OpaxumakTwims, nedopMauus
TPYAHOM KJIETKU U TUIOIUIA3Usl CpeJHeN YacTy JIUIa.
IIpy mpoBemeHMM HelpocoHorpadum OOHaApyKe-
Hbl TIPM3HAKM HApPYKHOWM ruaporedanuu, nuaa-
Talus >KeTygouKOBOW CUCTEMbI TOJIOBHOTO MO3ra.
KoHcynpTupoBaH reHeTMKOM B BO3pacTe 3 Mec.: IO-
Io3peHyre Ha ac(UKTUUECKYI0 OUCTPODOUIO TPYIHOIA
kneTku (cuHapoM XKeHa). [Ipu nmpoBegeHUM UTOre-
HETUUYeCKOTO MCCIeOBaHUSI BbISBIEH HOPMaJbHbIN
MYKCKOM Kapuotun — 46, XY. B Bo3spacre 10 mec.
Mpyu TIPOBENEeHUM peHTreHorpaduu TazobempeH-
HBIX CYCTaBOB OOHAPYKEHO OTCYTCTBUE SIIep OKO-
CTEHEHMSI TOJIOBOK OeApeHHBbIX KOCTEi, yTOIIeHye
U YKOpOUEeHMe IieeK OempeHHbIX KocTeii, Hechop-
MUpOBaHHbIe BepTIy)XKHble BHaauHbl. C pOKAEHUS
OTMEYa/INCh MbIllIeyHass TUIIOTOHUSI U TUIEePMO-
OGUIBHOCTb B KPYITHBIX cycraBax. Ha MPT rojgoBHO-
ro mMos3sra, NpoBeAeHHO! B BO3pacTe 1 roga oTrme-
YeHbl TMPU3HAKM YMEPEHHON MepUBETPUKYISIPHON
JiefikonaTumM TUIMOKCUKO-UIIEMUYECKOTO TeHesa.
B pesynbrate nmposemenust Y3 mouek o6HaPYKEHbI
MPU3HAKM ABYCTOPOHHETO MeIY/UISIPHOTO Hedpo-
Ka/lblMHO3a 1-i1 creneHu. B Bo3pacTte 2 et ycra-
HOBJIEH TUIIEPMETPOIIMUECKMI aCTUTMATU3M 0060MX
r1a3. Pa3BuTue pebeHKa IMPOUCXOINUIO C 3aIePXKKOI
opmupoBaHMS MOTOPHBIX HABBIKOB M PEYN: TOJIOBY
OEepXUT ¢ 3 mecC., CUAUT U To3aet ¢ 11 mec., XOOUT
¢ 1 roga 6 mec., rOBOPUT CJIOTU € 1 roma, MpoOCThIe
w1oBa — ¢ 2,5 yet. B Bo3spacre 2 jiet 8 mMec. pocT pe-
6eHKa coctaBui 67 cM (-7SD), OKPY>KHOCTb F'OJIOBbI —
45,5 ¢cm, macca Tena — 7 KI.

XapakTepHble KIMHUYECKME OCOOEHHOCTM BKITIO-
YajIm OTHOCUTENbHO GOJTBIION Pa3Mep roloBbl, OKPYT-
Jioe U110, BHIMYKJIbIE [71a3a, BAABJIEHHYIO IIepeHOCUILy,
MUKPOTHATHIO, @ TAKKe HETIPOIOPLMOHATbHO HU3KUT

POCT C OTHOCUTETbHO KOPOTKMMM KOHEYHOCTSIMU, Y3-
KYI0 TPYOHYIO KJIETKY, KOPOTKYIO 1el0, JTOKaJIbHbIN
TPYIOIOSICHUYHBIN KMU(O3, Hambojgee OUYEBUIHBIN
B TIOJIOKEHUM CUASl, U TIOSICHUYHBINA TUIEPIOPL03
B ITOJIOKEHUM CTOSI (puc. 5a). Takke oTMevanuch 6pa-
XUAAKTUINS, LIMPOKME TePBbIe Malbllbl KUCTEN 1 CTOTI,
reHepaIM30BaHHAS TUTIEPMOOMITBHOCTD CYCTaBOB.

Ha peHTreHorpaMmax HWXHMX KOHEUYHOCTEN
B MepefHe3aHell TPoeK UM MOKHO OTMETUTD Clie-
IYIOUIMe 0COOEHHOCTHU: IIPOKCHMMAaJIbHbIE OT/IEJbI Oe-
IPEHHBbIX KOCTei uMenn GopMy «raeqHOTO KIYay,
MaJIblii BepTes YIJIMHEHHO-KOHYCOBUIHOM (OPMBI;
HIMPOKNUI Y YKOPOUEHHBIN TepelieeKk MOAB340IIHOM
KOCTU, TOPU30HTaIbHOE TT0JIOKeHMEe CBOJla BePTIYXK-
HOJ BIAAVHBI, TUIIOIIA3Usl 3MU(GU30B GeIpPeHHBIX
KocTeit. Metadusbl GempeHHBIX U OONbIIEOEPIIO-
BBIX KOCTE€I YKOPOUYEHBI U pacCIlIMpeHbl. YMEpPEHHbIN
CKOJIMO3 TI03BOHOYHMKA BbISIBJIEH Ha CHUMKE Tpy-
IOMOSICHUYHOrO OTHOeNa MO3BOHOYHMKA (puc. 5b).
Ha peHTreHorpamMmmax KHUCTEIl PYK: OIIepeXeHMe
KOCTHOTO BO3pacTa (COOTBETCTBYET BO3PACTY 5 JIET),
KOPOTKME TSICTHBIE KOCTH, MIMpPOKKe (anmaHru (rpe-
MMYIIECTBEHHO OOJbIINX IMaIblieB) (PUC. 5C).

IIpy mipoBemeHMM KIMHUUECKOTO CEKBEHMPOBA-
HMSI 5K30Ma BBISIBJIEH ONMCAHHBIM paHee Kak IaTo-
T€HHbII TeTEepO3UTOTHBIM BapuaHT B reHe XYLTI:
NM _022166.3, ¢c.1651C>T, npuBOASALIMIA K MUCCEHC-
3aMmeHe p.Arg551Cys. MeTomoM IpsSMOro aBTOMAaTMU-
YeCKoro cekBeHMpoBaums 1o CeHrepy y pebeHKa mog-
TBEPXKIEHO Haluuyue AAHHOTO BapuaHTa. [TokasaHo,
YTO OH YHAC/IEIOBAH OT OTIIA ¥ He 0OHAPYKEH Y MaTe-
Py ¥ 300POBOI1 CECTPBI.

i 1oMcKa BTOPOTO MYTAHTHOTO ajjieis Mpo-
BelleH aHa/IM3 aJuleJIbHOTO Aucbananca B KIHK mpo-
6aHga 1Mo BapuaHTy €.1651C>T, BbISIBJIEHHOMY paHee
B IIHK B retepo3suroTHoM cOCTOSIHMM. CeKBEHUPO-
BaHMe yuacTtka K[IHK, comepskaiiero faHHbI BapUaHT,
TOKa3ajJ0 OTCYTCTBME 3SKcIpeccuy amnens c.1651C
(puc. 6d). Tak KaK IPOBEeIEHHBIMU paHee UCCIEI0BA-
HUSIMU T0Ka3aHO, UTO OLHONM U3 MPUYUH CHUKEHUS
srcrpeccuy reHa XYLT1 moskeT 6bITh 9kcraHcust GGC
MMOBTOPOB B €r0 IIPOMOTOPHOI 06JaCTH, CBSI3aHHAS
C TUIlepMeTWIMPOBaHMEM 3K30Ha 1, MpOBeleH aHa-
JIU3 METUIMPOBAHMS TIEPBOr0 9K30HA TeHa MeTOH oM
MeTui-uyBcTBUTenpHo [P [16, 17]. B pesynbraTe
TPOBEIEHHOI0 UCC/IelOBaHUS TUTIepMEeTUIMPOBaHNE
TIepPBOTro 5K30HA OOGHAPYKEHO Y IPOOGaH/Ia, ero CeCTPhI
¥ maTtepu (puc. 6a).

Takum 06pa3oM, BbISIBJIEHHbIE BapMaHThl HaxoO-
ISITCS y pebeHKa B KOMITay/l-TeTepO3UTOTHOM COCTOSI-
HUU, YTO aJI0 BOSMOXKHOCTb IMarHOCTUPOBATh Y HETO
O tuma 2.
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Puc. 5. TIpob6ann 3 — manbunK, 06C/IeIoBaHHbI B Bo3pacTe 2 roga 8 mec.:

a — BHEILIHU BUJ, — HEIIPOIIOPLIMOHAIBHO HU3KUI POCT C OTHOCUTEIbHO KOPOTKMMM KOHEUHOCTSIMU,

y3Kasi rpygHas KJIeTKa, KOPOTKas Iiest, MOsSICHUYHBI TUIIepIopa03, 60/bLION pa3Mep roloBbl, OKPYIIOoe JUIO,
BBINYKJIbIE 171433, BIaBJIeHHAas [IepeHOCU1Ia, MUKPOTHATHS;

b — peHTreHorpaMMa HMKHMX KOHEYHOCTE 1 TO3BOHOYHMKA B IIPSIMOI MMPOEKIMA: TPOKCUMAJIbHBIN OTHen 6egpa
umeeT GOPMY «raeqHoro Kiaoda» (6eble CTpesiku), yIJIMHEHHbI M KOHYCOOOPa3HbIit Masiblit BepTe

(4epHBbIe CTPeJIKY); MIMPOKNUI M YKOPOUEHHDII Iepeleek IOAB30IIHOM KOCTU (UepHbIe TPEeyTOIbHUKMA);
YMepEeHHbIN CKOIMO03 [I03BOHOYHMKA (KpacHasl CTpesiKa);

C — PeHTreHOrpamMMa KMUCTel PyK: oriepekarolyit KOCTHbIN BO3pacT, KOPOTKMeE TSICTHbIE KOCTH, IMPOKMe (anaHru
najablieB

Fig. 5. Proband 3 — boy, 2 years 8 months of age:

a — disproportionately short stature with relatively short limbs, narrow chest, short neck, lumbar hyperlordosis,
large head size, rounded face, protruding eyes, depressed nasal ridge, micrognathia;

b — AP X-ray of the lower limbs and spine: “monkey wrench” shape of the proximal femur (white arrows), elongated
and cone-shaped minor trochanter (black arrows); broad and shortened isthmus of the iliac bone (black arrowheads);
mild scoliosis (red arrow);

¢ — AP X-ray of the hands: advanced bone age, short metacarpals, broad phalanges

Puc. 6. AHanu3 meTwinpoBanus 9k30Ha 1 XYLT1, Busyanusanys NpoLyKTOB MeTUI-UyBCTBUTeNnbHOI [TIIP;

a — rnpaiiMepsl crieliudUUHbIe K METUIMPOBAHHOMY 3K30HY 1, Hanmuue nponykra TP peakiuu cCBUIeTeTbCTBYET
0 METUIVMPOBAHUY JAaHHOTO y4acTKa;

b — mpaiimepsl crieniduyHble K HEMeTUIMPOBAHHOMY 9K30HY 1;

C — npaiiMepbl K KOHTPOIbHOMY MeTWIXPOBaHHOMY JIOKycy: 1 — mapkep gjiuH PUC19, 2 — 310poBbIii KOHTPOJB,

3 — npobaHj, 4 — cectpa mpobaHa, 5 — orel mpobaHga, 6 — MaTh MpobaHIa;

d — aHanM3 ayIebHOTO AKcOanaHca 1Mo BapuaHTy ¢.1651C>T, ceHrep-xpoMaTorpaMma MpoayKTa aMIunbukanm
yuactka k/IJHK XYLTI npobaHzaa

Fig. 6. Analysis of methylation of exon 1 of XYLT1 gene, visualization of methyl-sensitive PCR products;

a — primers specific to methylated exon 1, the presence of a PCR reaction product indicates methylation of this region;
b — primers specific to unmethylated exon 1;

¢ — primers to the control methylated locus: 1 — length marker PUC19, 2 — healthy control, 3 — proband,

4 — sister of the proband, 5 — father of the proband, 6 — mother of the proband,;

d — analysis of allelic imbalance according to variant c.1651C> T, Senger chromatogram of the amplification product
of the XYLT1 cDNA region of the proband
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Oo6cykaeHne

O — pegkas ayTOCOMHO-pelleCCMBHAsI CUCTEM-
Hasl CKeJeTHas AMUCIIas3usi, XapaKTepU3yoIascs 1mo-
TUMOPdU3IMOM KIMHUUECKUX TTPOsIBIeHNH . OTIMCaHbl
TSDKeJIble BapMaHThl 3a00eBaHMs, MaHUGbECTUPYIO-
Iye BHYTPUYTPOOHO, IPUBOAAIIME K TMbenu Iiona
U HOBOPOXIEHHOTO WJIM XapaKTepU3YIOIIMecs BbI-
pakeHHbIM HaHU3MOM (0T -4 SD mo -10 SD) u runep-
MOOMIBHOCTbBIO CYCTaBOB, IIPUBOJISIIIEN K ITOSIBIIEHIIO
KOHTPAaKTyp, TPeOYIOIMX ITOBTOPHBIX XUpPypruye-
CKMX BMEIIATeNbCTB B MOCTHATAILHOM Iepuone [5].
TUNIMYHBIMY  PEHTTEeHOJOTUYEeCKMMU MPU3HAKAMU
3a60/1eBaHMsI, BbISIBJIIEMBIMM TP TIPOBEIEHUN PEHT-
reHorpaduu, SBASIOTCS: Aedopmanys MpoKCUMaib-
HOTO OTeNna 6eqpeHHOol KOCTY II0 TUITY «Pa3BOJHOTO
KJII0Ua», HaJuume TOTOITHUTENIbHOTO IIeHTpa occudu-
KalMy, pacioIOKeHHOTO JUCTAAbHO OT BTOPOIA MSICT-
HOJ1 KOCTH, ¢ HOpMMPOBaHMEM TaK Ha3bIBAEMOI «70-
MOTHUTENIbHOM (hasaHrM yKasaTelbHOTO Majiblia», a
TaKKe oTNepeskeHye KOCTHOTO Bo3pacta. Heo6xomymo
OTMETUTbh, UTO ITU MPU3HAKU DOPMUPYIOTCS B JIET-
CKOM BO3pacTe, MU3MEHSIIOTCSI 10 Mepe MPOrpeccupo-
BaHMs 3a60/1eBaHMS M He HAOIIONAIOTCS Y B3POCIbIX
nauyeHToB ¢ JJI. YuuThIBasl, YTO HaJU4uMe 4YaCTu
cuMnOTOMOB [1]] XapaKTepHO IJisi HEKOTOPBIX IPYTUX
Hac/lIeICTBEHHbIX CMHAPOMOB, IMarHOCTMKa 3aboje-
BaHMs B OONBIIMHCTBE CTyyaeB 3aTpyaHeHa. Tak, Ha-
auune y GONIbHBIX BPOKIEHHBIX BBIBUXOB CYCTaBOB
B HAyaJbHOM cTaguy 3a60/e€BaHUS YaCTO MTPUBOIUT
K OIMOGOYHOM MMAarHOCTUKEe cMHApoMa JlapceHa. 9ToO
IMarHo3 TIpefIionarajics y Harrero rmpobanma 2 ¢ /1
Tumna 1. B To ke BpeMs TsKenble bIXaTe/lbHble Ha-
pYILIeHUsI IpU POKOEHUM, Y3Kasl TPyAHasl KiaeTKa, TU-
MUYHbIE TJI 9TOW CKeIeTHOW AUCIIa3UM, SBUIUCH
MIPUYMHOI Tomo3penus y npobauma 3 ¢ O Ttwuma 2
Ha achUKTUUECKYI0 IUCTPOUI0 TPYAHON KIeTKU
(curzpom JKeHa). XOTH 3afepKKa pocTa, YKOpOUeHUs
TPyOGUaThIX KOCTEeI U medopMaliuy CTOIM Y GOIbHBIX
¢ 11 perucTpuUpyloTCs yke B IpeHaTaIbHOM epUoJie,
B pe3yJbTaTe MPOBeAeHUs YIbTPa3BYKOBOTO MCCIIe-
IoBaHUS TIofa crienuduyeckme MpuU3HaKK, MO3BO-
JISI0IYe TUAarTHOCTUPOBATh STOT BAPUAHT CKEJIETHOI
JVCIIIa3UM, OTCYTCTBYIOT [18].

OmycaHo nBa TeHeTHMYeCcKMx BapuaHTta ]I, 06-
YC/IOBJI€HHBIX MyTauusiMu B reHax CANTI w XYLT1.
K nacrosmemy Bpemenu B reHe CANT1, OTBETCTBEH-
HOM 3a Bo3HUMKHOBeHue [JI tumna 1, uaeHTUDULIN-
pPOBaHO 35 MyTaluii, OCHOBHOE KOJMYECTBO KOTO-
PBIX SIBJISIIOTCSI MUCCEHC-3aMeHaMu. MyTauus B TeHe
CANT1: ¢c.898C>T (p.Arg300Cys) B TOMO3UTOTHOM CO-
CTOSIHVM, BbISIBJIEHHAsI HAMM Y TIEPBBIX IBYX MMPOOaH-
IIoB, OblsIa 0OHapy>keHa paHee C. Huber ¢ coaBTopamu
B 2009 r. y Tpex 60mbHbIX ¢ I Tina 1 us Typuuu u
Upana [7]. Ilpnuem B oTiinume OT Hammx pgeteri ¢ 11
Tuma 1, onMcaHHble paHee CJlyyau 3aperucTpupoBa-
HBI Y JIeTeil, pOsKIeHHbIX B KPOBHOPOJCTBEHHBIX Gpa-
kax. [IpoBemgennsrii T. Furuichi ¢ coaBropammu B 2010 1.

(YHKIMOHAIBbHBIN aHAIM3 MTOKa3a/l 3HAUMMOe U3Me-
HeHMe QYHKIMY GeTKOBOTO MPOAYKTA IMPY HATINUUUA
3TO¥ MycceH-3amMeHsblI [19]. YcTaHOBIIEHO, UTO 06/1aCTh
reHa CANT1, B KOTOPOJ1 HAXOAUTCS BbISIBJIEHHASI MUC-
CEeHC 3aMeHa, SIB/SIeTCSI BBICOKO KOHCepBATMBHOIA,
a ammHoKucnoTa B 300 mo3unum 6enka rena CANTI,
BOBJeUeHAa B pPabOTy €ro KaTaIMTUYECKOTO caiita
[7, 20]. OcHOBHble KIMHMYECKMEe TMposiBaeHus ]
Tuna 1y HabmogaeMbIx HaMU GOJTbHBIX M OTVICAHHBIX
paHee MalMEHTOB C 9TOJ MyTaIyei ObLIM CXOAbI M Xa-
paKkTepu30BaIUCh BbIpa)KeHHBIM HAHM3MOM U TUITNY-
HBIMUM M3MEHEHUSIMU CKejleTa Ha peHTreHOorpaMmax.
OnHaKo B OTJIMYMeE OT OMMCAHHBIX paHee MalMeHTOB,
Yy HaIMX OGONBHBIX OTMEUATVCh Ooee BbhIpakKeHHbBIE
BHECKeJIeTHbIe ITposiBaeHust. Tak, y mpob6aHaa 1 BbISIB-
JIeHa BPOKAEHHAs IIayKoMa, OOCTPYKTUBHbIE GPOH-
XUTbI ¢ (dopMupoBaHMeM (PUOPOATEIEKTA30B JIeT-
KUX, JIETOYHO} TUIEePTeH3UM U TUIOIIa3us TOoYeK.
V npobaHna 2 0TMeuasicsi BpOKIEeHHbIN ITOPOK cepalia
B BIJIe ABYX HedeKTOB MeXIIpencepaHoii meperopos-
KM ¥ pelUAVBUPYIONIME OOCTPYKTMBHBIE GPOHXMUTHI
¢ mepBoro roga sxkusuu. O6a pebeHKa MMeIN CXOTHbIE
JUIEeBbIe TU3MOpduUM — 3K30QTaabM, CEPO-TOTyObIe
CKJIEPBI, CMHOMPU3, YILIONEHHYIO ITepeHOCHUILY, TUIIO-
IJIa3MI0 CpeAHeli YacTy I, BICOKOe He6o.

V npobaHga 3 mpy KIMHUYECKOM OCMOTpE Ipe[-
nosiarajaoch Hanuuue ]I tuma 2. KnuHudyeckme mpo-
SIBJIeHUsI 3aboyieBaHMsT ObLIM CXOOHBI C TaKOBBIMU
Yy GONMIbHBIX C PA3INMYHBIMM TUIIAMM MYyTallMii B TeHe
XYLT1 v xapaKTepu30BaIMCh 3aA€epPsKKOM pocTa Mpu
pOXIeHUM, TPOrpeccUpyiolieii B TOCTHATA/IbHOM
rnepuope, YKOpoueHuemM KOHEYHOCTEN, y3KOi Tpy-
HOJ KJIETKOWM, TUIIEPIOPA030M ITOSICHUYHOIO OTAeIa
TTO3BOHOYHMKA, OpaXUIaKTWINEN, TUIIEPMOOUIbHO-
CThIO B MeX(aJTaHTOBBIX CyCTaBaX, peKypBaiueii u
BaJIbTYCHOJ YCTAHOBKOI KOJIEHHBIX CyCTaBOB. Takrke
KaK y ONMCAHHBIX paHee GOJbHBIX, B IIEPUOJ HOBO-
POXXKIEHHOCTH Y Halllero naijieHTa OTMeuasach Tske-
Jlast ObIXaTeabHass HeAOCTATOYHOCTD, OOYCIOBIeHHAS
TMHEBMOHMeE! C aTejleKTa3aMM JIETKUX U BPOKAEHHBIM
TOPOKOM cepaua. B ormnune ot I tTnna 1, o6ycios-
JIeHHOJ MmyTtauusimu B reHe CANTI, npu I/ tumna 2,
BO3HMKAIOIIEl B pe3yabTaTe MmyTauuii B reHe XYLT1,
Yy GOJIbHBIX OTCYTCTBYIOT CHelyMbUIecKye aHOMaIUNU
KIUCTEi, ¥ B OONBIIMHCTBE CJIy4aeB OTMEUYAETCS yMe-
PeHHO BbIpakeHHasl 3ajJiepskKa ICUXOpeueBOTo pas-
ButHs. OOHAKO MPU NPOBeNeHUM CeKBEHMPOBAHMUS
3K30Ma AMarHo3 IMOATBEPAUTH He YyHaaoch, TaK Kak
B rede XYLTI 6puta oOHapyskKeHa TOJBKO OfHA MYyTa-
uust B ¢.1651C>T (p.Arg551Cys) B reTepo3uUroTHOM
COCTOSTHMM. DTa MyTauus 6buta omucaHa A. Jamsheer
C COaBTOpaMM Yy TOJIbCKOTO MajbuMKa B KOMIAyH/I-
reTepo3UTOTHOM COCTOSIHMM C HOHCEHC MyTalueit
¢.595C>T (p.GIn199*) [21].

Hanuune 3TOM MyTaluy B TOMO3UTOTHOM COCTO-
suumu obHapykmi C. Silveira ¢ coaBTOpamu y geBou-
KM, POOUBIIENCS OT KPOBHOPOICTBEHHOTO 6paka [22].
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ITo pesynbpraTam nposegeHHoro C. Silveira ¢ coaBTo-
pamu aHaynm3a in silico BbICKA3aHO IPeIIIONOKEHNE,
YTO BUIENCTBME NAaHHOM aMMHOKMUCIOTHOM 3aMeHbI
U3MeHsIeTcsI TUAPOPOOHOCTh OeyIKa, YTO MPUBOAUT
K HapylmieHuio ero QonmuHra u B3aMMOZAENCTBUS
¢ apyrumu Genkamu. YUUThIBAS HaIuuue creumpu-
YeCKUX KJIMHUYECKUX mpu3HakoB []l Tuma 2, a Tak-
ke pes3yabTaThl 00CAedoBaHMS OOJBHBIX CO CXOI-
HOM KJIMHMUYECKOM KapTUHOM, CBUAETENbCTBYIOIINE
0 TOM, UTO BTOPOiI MyTaIlyeil MOKeT ObITb SKCIIaH-
cust GGC TOBTOPOB B MPOMOTOPHOM 06/7aCTU TreHa,
00yCJIOBNIEHHAS] TUITIEPMETUIMPOBAHNEM €TI0 TEPBO-
ro 9K30Ha, IPUBOJSIIee K Perpeccuy TPaHCKPUTILIUA
reHa, HaMy IpoBeJeH aHaIu3 MEeTUIUPOBAHUS 3TO-
ro 5K30Ha METOOOM MeTWI-4yBCTBUTeNbHOI IILIP.
BpesynbraTe npoBeseHHOTr0 UCC/IeL0BAHMS BbISIBIIE-
HO HajJuuyye TUrnepMeTUIMPOBaHMS IepPBOTo 3K30Ha
reHa, IpuBoOJsIIee K OTCYTCTBUIO 9KCIIPECCUU ITOTO
aymnenst. Hamuume 3Toro tuma myTanuu y 60JbHBIX
¢ OO tuna 2 BmepBble obHapyxkeHo A.J. LaCroix
C COaBTOpPaMM, KOTOPbIe TIPeATIPUHSIIN TOUCK MyTa-
uuii B rede XYLT1 y 6onbHbIX U3 10 cemeii ¢ Kau-
HUYeCKUMMU MpossiaeHusMu [ tuna 2, y KOTOPbIX
MpU MPOBEeAeHUM CEeKBEHMPOBAHMUSI 3K30Ma WU
reHoMa He ObUIO BBISIBJIEHO MyTaluii B reHe XYLT1
Wiy oGHAPYXMBaAIach OAHA MYyTalus B reTepo3n-
TOTHOM coCTOsiHUM [17, 23]. ABTOpBI ITOKa3anu, 4To
y 60NBHBIX U3 8 cemeil OOHAPYKMBAJIOCh TUIEP-
MeTUJIMPOBaHME OAHOTO WM ABYX ajjesneil reHa.
V nByx 60JIbHBIX 3Ta MyTalusl OGHApyKeHa B TOMO-
3UTOTHOM COCTOSIHMM, Y YeThIpeX OHa HaXOAMJIach
B KOMMAYH[-TeTePO3UTOTHOM COCTOSIHUM ¢ 3,1 M6
mesnelyen, 3aXxBaThIBAlOIIEN r'eH, U y IBYX — C pas-
JIMYHBIMY HOHCEHC-MYTalUsIMU.

V3yuyeHne pegKux BapMaHTOB HaCaeACTBEHHbIX 3a-
6oeBaHNI CKejleTa He TOJbKO pacIIupsieT IMpencTaB-
JIeHUSI O TIaTOJIOTMM, HO U TIO3BOJISIET BBISIBUTH HOBbBIE
KJIMHUYECKME U PEeHTTeHOJIOrnveckue MpuU3HaKku, Ko-
TOpble AAIOT BO3MOXKHOCTb MPAKTUKYWOIIMM Bpavyam
6omee 5(¢GeKTMBHO AMArHOCTUPOBATh OONE3HM Ha
paHHMX CTaausX [24, 25]. AHANINM3 TaHHBIX IUTEPATYPbI
M TIOJTyYeHHbIe HAMU pPe3yJIbTaThl 00CIeNOBaHUS TPEX
POCCUIACKUX TTAIIMEHTOB C AucIuiasuei JIe6ykya TUIIOB
1 u 2 CBUIETENbCTBYIOT O HAJMUMUU CITelUIecKuX
(beHOTUTTMYECKUX U PEHTTeHOJIOTMYECKUX TTPU3HAKOB,
TIO3BOJISTIIOIIMX MTPEATIONOXKATD HaMuue 3a601eBaHms
MpU KIMHUUYECKOM OCMOTpe. YUMThIBasi CyLeCTBO-
BaHME TeHEeTUYECKON TreTepOreHHOCTH 3abosieBaHms
¥ 3HAYUTETbHBIX Pa3MePOB reHOB, OTBETCTBEHHBIX 3a
ero BO3HMKHOBEHME, ONTUMAaJIbHbBIM METOIOM MOJie-
KYJISIPHO-TEHETUYECKOI OUAarHOCTUKU SIBJISIETCSI CeK-
BeHMPOBaHMe 3K30Ma HOBOTO TOoKoieHus1. [Ipy obHa-
py>keHr MyTtauuu B reHe XYLT1 B reTepo3sUrOTHOM
COCTOSTHMM TIOMCK BTOPOI MYTallM PEKOMEHA0BaHO
OCYILECTBSATh C TIOMOIIbI0 METUJI-UYyBCTBUTEIbHOM
[T1IP, HarpaBiieHHO# Ha uaeHTHUduKanmio GGC moBTo-
POB B ITPOMOTOPHO# 06/1aCTY reHa.

HHpopmuposarHoe coznacue

3aKoHHbIE TPEICTABUTE/N MAI[MEHTOB TaJIV TTUCh-
MeHHOe MH(pOPMMPOBAaHHOE COIJacue Ha IMpoBene-
HUE MOJIEKYISIPHO-TEHETUUECKOTO TeCTUPOBaHMS
00pas1oB KPOBM U paspelleHre Ha aHOHMMHYIO Ty6-
JIMKALIMIO Pe3YJIbTaTOB MCCIeNOBaHMS.
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CHIDKeHMe Yncia oneparumii cocraBuiio ot 20 1o 40% B pa3nuuHbIX cyobekTax PO B cBsi3u ¢ maHaemueit SARS-CoV-2, moarto-
My nokasaTenu 2020 r. pereHo 6bIT0 He aHAMM3UPOBaTh 0 Poccuu B ienom. B 2019 r. B PO BeimonHeHo 147 061 oneparuit
MIePBUYHOTO SHIONIPOTE3UPOBAHMS KOJIEHHOTO U Ta300€PEHHOTO CYCTaBOB, 7 770 peBU3MOHHBIX apTPOIIACTUK KOJIEHHOTO
¥ Ta306eIpeHHOro cycTaBoB. B 2019 r. mposneueHo 6 606 cIyyaeB «TSDKENIO» OPTOIEUUECKO MMIIAHTAT-aCCOLMMPOBaH-
HOI1 uHMeKY, B T.U. 4 282 Cyyas rocie SHAONPOTE3UPOBAHMUS KOJIEHHOTO U Ta306eAPEeHHOT0 CYCTaBOB, UTO COCTABJISET
2,91% OT nepBUUHBIX SHIOINPOTEe3MpoBaHuii. 3axatouerue. Yacrora I1II1 B PO KoppenupyeT ¢ MUPOBBIMU JaHHBIMU. BbI-
SIBJIEHA BBICOKAS CJIOXKHOCTh MapUIPyTU3alMK MAIVEHTOB ¢ MMIUIAHTAT-aCCOLMMPOBAHHOI MH(EKIMel U CToiKas Heob-
XOAVMMOCTbD B CO3aHUM (QellepanbHOro LeHTpa 0 JIeUeHUI0 MMIUIaHTaT-aCCoLMMPOBAHHOM OpTONennueckoi MHMeKun.

KiarwouesBsbie cioBa: IMepBUYHOE 3HAOIIPOTE3MPOBAaHME, DEBM3MOHHOE SHOOIIPOTE3MPOBAaHNE, IIEPUIIPOTE3HAS I/IHQ)EKHI/IH,
MapumpyTm3anus ImaluMeHTOB.
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Abstract

Background. Since there is no national arthroplasty registry in the Russian Federation, the exact number of arthroplasty
operations performed is unknown. Aim of the study — to evaluate the epidemiology of primary, revision hip and knee
arthroplasty and periprosthetic joint infection in Russian Federation. Materials and Methods. The inquires were made
to 85 subjects, 73 federal state budget institutions and 30 private hospitals. Results. Answers were received from 76
subjects of Russian Federation, 41 federal and 18 private hospitals. The studied indicators revealed to be pretty much
heterogenic. The decrease of operations number from 20% to 40% in subjects of Russian Federation due to SARS-CoV-2
pandemic forced us to make no analysis for these 2020 indicators in Russian Federation generally. 147061 primary hip
and knee arthroplasties were performed in 2019 in Russian Federaion. 7770 revison hip and knee arthroplasties were
done. 6 606 cases of severe orthopaedic implant-assosiated infection were cured including 4 282 cases post hip and knee
arthroplasties that constitutes 2,91 % from primary arthroplasties. Conclusions. The frequency of periprosthetic joint
infection in Russian Federation correlates to the world data. High complexity for patients routing with implant-assosiated

infection and strong demand for Federal Center of implant-assosiated orthopaedic infection are revealed.

Keywords: primary artroplasty, revision arthroplasty, periprosthetic joint infection, patient routing.
Funding: no funding or sponsorship was received for this study.

BBenenne

DHAOMpPOTEe3MpPOBaHMe SIBJISIETCSI Haubojee da-
CTBIM METO/IOM XUPYPTUUeCKOTO JileueHUs MalieHTOB
C TEpMUHAIBbHOM CTaAMel apTpo3a KOJIEHHOTO U Ta30-
6epeHHOr0 CYCTAaBOB. B MUpe KasKIblii IO, BHIIOJIHSI-
€TCs1 OKOJIO 2 MJIH TaKMX orepanuii [1, 2]. B HacTosee
BpeMs CpefHee YMCIO apTPOIUIACTUK, BhITTOTHSIEMBbIX
B CIIIA, coctasnsier 527 onepauwmit Ha 100 ThIC. Hace-
JieHus. B mporHo3e Ha 2030 r. 0XkuaaeTcst poCT KO-
YyecTBa JAHHBIX onepauuii ¢ 572000 go 633000 mis
TaszobengpenHoro cycraa (TBC) u ¢ 1,16 MuIMoHa 1o
3,48 mutH s konmeHHoro cycraBa (KC) [3, 4].

B HacTosilliee BpeMsi COOTHOIIEHME 3SHIOIIPOTe-
3MpOBaHMS Ta300eIPEHHOTO ¥ KOJEHHOTO CYCTaBOB
cocrasisier 1:2. K 2030 r. oxxumgaetcsl yBeaudeHUe
IOIM SHIOMPOTE3UPOBAHMS KOJIEHHOTO CyCTaBa C CO-
oTHomenueM 1:5,5 [3]. Cxokue TeHOEeHIUM OTMeYa-
IOTCSI B €BPONENCKUX CTpaHax: B AHIIMM U Yanbce [5],
lepmanum [6], roe Takke OXMUIOAETCS POCT UX UMCIIA.
Bce 6e3 MCKII0UEHMSI aBTOPHI CBSI3BIBAIOT 3Ty 3aKOHO-
MEpPHOCTb CO CTapeHMeM HaceJIeHUs U YBeJMueHueM
IO MalMeHTOB CTaplleli BO3PaCTHON IPyIIIIbI.

IMocnegume paHHble B Poccuiickoit Penmepainm
0 3HAOIMPOTE3UPOBAHUI0 OTHOCIATCS K 2018 T. m

6bUTM OITyONMMKOBaHbI B Bume ortuyeta HMUILL TO mm
H.H. IIpuoposa. CormacHo stomy ortuyetry B 2018 T.
6bL10 BhIMOIHEHO 116597 omepaumii, us Hux 70316
aptporuiactuk TBC 1 42 904 aptpomnnactuk KC B cooT-
HoweHuu 1,6:1,0 [7].

BmecTte ¢ pocToM umcia 3HAOMPOTE3UPOBAHMIA
HeN36eXKHO pacTeT KOMMUYECTBO PEBMU3MOHHBIX OIle-
paluii, 4acToTa KOTOPBIX, [0 ITPOTHO3aM HEKOTOPbIX
aBTOPOB, OymeT cocTaBsATh 10% OT unMcIa MePBUYHBIX
ornepauuii wiu okoso 400000 cryvaes B rog, [8].

Cpeny NMpUYMH PEBM3UOHHOTO 3HAOIPOTE3UPO-
BaHMS 3HAUMMYIO JIOJII0 COCTaBJsIeT MepUITpOTe3Hast
uHekuust (ITIIN). I[To muennto A.M. Schwartz ¢ co-
aBTopamu, IITIN GymeT BemyIieit MpUUMHON peBU3NI
K 2030 r. [8]. B HacTosimee Bpems yacrora 1IN coc-
TaBisieT B Mupe 0,2-2,2% ciaydaeB Tocje IepBUIHO-
r0 SHIONPOTE3UPOBAHUSI Ta300€APEeHHOTO CyCTaBa
u 7-15% nocne peBusnonHoro [9, 10].

PeanbHas snueMUOIOTMS UMILIAHTAT-aCCOLUMUPO-
BaHHOJ opromeguuyeckoit uHdpeknuu B PO Heussecr-
HA, YTO CBSI3aHO C PSIAOM CTATUCTUYECKUX OCOOEHHO-
CTell permcTpalnum OCIOKHEHNU. B OTKPBITOM JOCTYIIE
MMEIOTCSl JaHHbIe OTOEeIbHbIX JeueGHO-IIpoduIak-
TUYECKUX yupexxaenuii [9, 11, 12], uTo He mo3BOIsIET
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TIOJTYYUTh IEJOCTHYI) KapTUMHY 00 3MIMaeMUoIorumn - B UaCcTHble YUPEXKIEHUS 3[IpaBOOXpPaHEHUS
[T B Ha1ei cTpaHe. (1Y3), BBINMOMHAWIIME IEPBUUYHOE UM PEBU3UOHHOE
IMomumo mpobiemM ¢ perucrpauyeii MHQEKUMOH-  SHAONPOTE3MPOBaHME KOJIEHHOrO U Ta300eIpeHHOro
HBIX OCJIOKHEHUI CYIeCTBYIOT OpTraHM3al[MOHHbIE  CYCTaBOB.
MMpo6JieMbl MapUIpyTU3alMy HaluyeHTOB. IIyTb OT dopMart Tpex HarpaBJIeHMIi 3a1Tpoca ObLT 00yCIOB-
TIepPBUYHOTO 3B€HA [0 CIEIMATM3UPOBAHHOTO IIEHTPA  JIEH TE€M, YTO OTUETHOCTDb (heflepaabHbIX YUPEKAeHMIA
MOXXeT 3aHMMAaTh y TalMeHTa IOl U 6ojiee, UYTO MPU- ¥ YACTHBIX YUPEKIeHMUIT 3paBOOXPaHEHMS He BXOOAUT
BOAUT K HEM3OEKHONM XpoHM3anUM MHGEKIMOHHOTO B KOMITETEHIMI0O MUHUCTEPCTB, JelapTaMeHTOB U KO-

mnporecca. MUTETOB 3IPaBOOXpPaHEHUS] CYObeKTOB Poccuitckoii
Ilenv uccnedosauuss — W3YYUThb srmaeMuonoruio  demepamyn.
SHIONPOTE3UPOBAHUSI KOJEHHOTO U Ta300elpeH- C60p MaHHBIX OCYMIECTBJISIICS MOCPEICTBOM I10-

HOTO CyCTaBOB, a TaKKe MEPUITPOTE3HON MHMPEKIMM  JIyYeHMUS] OTBETOB Ha 6YMaXHOM HOCHUTeJIe, 10 JeK-
B Poccuiickoit ®demepaiiny, a Takke OLEHUTb CJIOXK- TPOHHON II0YTe, B pa3pabOTaHHON 3SIEKTPOHHONM
HOCTb MapUIPyTU3allMM ITAlMIeHTOB C IepUIIpoTesHoit  dopme mo aapecy www.cutt.ly/Infection-stop u my-
uHbeKIein. TEM JIMYHOTO B3aMMOAENCTBUSI aBTOPOB MCC/IeA0Ba-
HMS C aJipecaTaMu.
IMomMMuMO TaGIMYHON YACTU MbI ITPOCUIM PECIIOH-
Ilepen, c6opom JaHHBIX ObLIM YCTAHOBJIEHBI 00b-  [1€HTOB JaTh KOMMEHTapuu, eciii OHU eCTh, U OTBe-
eKT ¥ IIpeAMeT UCCIeqoBaHus. ViMu cTany onepauyMy  TUTh Ha JBa BOIIPOCa.
10 SHJIOTIPOTE3UPOBAHMIO U UX KOJIMYECTBO, COOTBET- Hacko/bKo BIpaskeHa mpo6aeMa MapuipyTu3aunmn
cTBeHHO. Clie/laH 3ampocC O KOMMYeCTBe MMIIAHTAlMI  MalyMeHTOB ¢ MMILIaHTaT-aCCOLMMPOBAHHOM MH(pEeK-
MeIVIVHCKNX U3IeIuii 0 NpOWII0 TPaBMaTONOTU  nmeii B cyobekTe Poccuiickoit ®emepauyn? OTBeT
U OpTonenyus, MepBUYHBIX M PeBU3MOHHBIX SHIONPO- B 6a/uiax oT 0 o 5, roe 0 — cOBePIIEHHO HET CI0XKHOC-
Te3VPOBaHMI KOJIEHHOTO ¥ Ta300eApeHHOr0 CYCTaBOB  Teif, 5 — GOJbLINME CIOKHOCTM.
U Cy4yasiX UMIUIaHTaT-aCcCOLMMPOBAHHOM OpTOIeIN- HackoabKO akTyaabHO co3JaHue QemepasbHO-
4yecKoii MH(eKLMN 110 TpeM HalpaBleHusIM (Tab. 1):  ro 1eHTpa JedeHMs MMIUIAHTAT-acCOLMMPOBAH-
— B OpraHbl UCTIOMHUTENbHOI BlacTu 85 cyObeK- HOJM opTomesuueckoii MHGEeKuu, B TOM 4YKC/Ie
ToB PO B cdepe 3apaBoOXpaHeHMs; opTorneanyeckoi MHPeKuu mocae IHAOIPOTE3UPO-
- B (QelepanbHble TOCYyLApCTBEHHbIE YYpeXZAe- BaHMs KPYIHbIX cycTaBos? OTseT B 6amnax ot 0 1o 5,
Hus (®I'Y) sgpaBoOXpaHeHMs, BK/IIOYEHHbIe NPU-  roe 0 — coBepIleHHO HeT Heo6X0aUMMOCTH, 5 — coBep-
KasoM MuHHUCTepcTBa 3OpaBoOXpaHeHMsT P® 0T  mieHHO HEOOGXOOVMMO.
24 asrycra 2020 r. N2 895H B mepeueHb GdeaepaabHbIX

Marepuan U MeTOabI

TOCYIapCTBEHHBIX YUPEXKIEHUN, OCYIIECTBIISIONINX Pe3ynbTaTel
BBICOKOTEXHOJIOTMYHYI0O MEIMUIIMHCKYIO TOMOIIb, He IMonmydeHsl OTBETHI U3 76 cy6bEKTOB P®D, mpemo-
BK/TIOUEHHYIO B 6a30BYI0 MPOrpaMMy 06S3aTeJIbHOTO  CTABMBIIMX JAHHbIE TI0 YUYPEKIEHNUSIM PETMOHATbHOI
MEeIMUIIMHCKOTO CTPaxOBaHMUS; MTOAYMHEHHOCTH (06/1aCTHbBIE U TOPOACKIEe 6OTbHUILIBI,
Tabnuya 1
dopmar 3ampoca JaHHbIX
KonmuecTBo ciiyyaeB MMIUIaHTAIUM KonmuecTBOo ciiyyaeB MMILIAHTAT-
MeAVULIHCKUX U3IeINii o mpoduiio acCOLMMPOBAHHOM OPTONeAUYEeCcKOi MHPEKLIMN
«TPaBMAaTOJIOTHS Y1 OPTOTI€INSI» 10 TPOGWITIO «TPABMAaTOJIOTUS ¥ OPTOIEeINUSI»
U3 HUX U3 HUX
MMILIaHTalMi MMILIaHTauui
sHpornpoTe30B TBC | sngonpore3oB KC
l'om, Aotp Alorp Bcero | u3 Hux IIIIN TBC un3 Hux [T KC
o o
= = 5 =
¥al a
= g 2 g
= & 2 5
(a2} o
g 2 = 2 = He3aBMCHMO OT MECTa BbIIIOJIHEHMS TIepBUYHONM
O ) ) o ) onepaunuu ¢ UMILJIaHTaLMel
m = a = & par, 1
2019
2020
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pecITybIMKaHCKMe, KpaeBble OOJIbHUIIBI, IEHTPaIb-
Hble pajiioHHbIEe OONBHMUIBI U T.H.). OTCYTCTBOBAIU
otBeThl U3 9 cybbekToB P®: Bonoromckas o61acTs,
KamuaTckuii Kpait, MaragaHckast o6iactb, HeHerkuii
aBTOHOMHBI/I  OKpyr, Pecny6nmmuka MHrymerus,
Pecriybnuka ~ KpeiMm,  Pecriybnmuka — YomypTus,
Camapckast o6actb, YyKOTCKMUIT aBTOHOMHBI OKPYT.
[MTonyueHsl oTBETHI U3 41 demepasbHOrO yUPEKIEHNS
(TlepeueHb yuYpeKIeHUI MpeacTaBleH HUKe B COOT-
BETCTBYIOIIMX TabaMIaxX) U 13 18 YaCTHBIX yupexme-
Huit 3apaBooxpaHeHusi (EMC-ECSTO, MMII-COI'A3,
Knunanueckas 6onbauna N2 1 «<MEJICH», 15 kiuHnye-
ckux 6oapHuI; OAO PXKIT).

Takum o6pa3oM, IOJTYYeHbl JaHHbIe OT 135 pe-
CIIOHAEHTOB, 77 M3 KOTOPBIX ObLIM YKPYITHEHHBIMU
(76 cy6beKTOB M 1 yKpymHeHHbI pecrioHgeHT OAO
PX]I, Bxmovaomuii 15 KIMHUYECKUX OOJbHMUII).
VKpyITHEeHHbIe PeCNOHEeHTbl BKIIOUaIN MOAPECIIOH-
JIIeHTOB B KOJIMYECTBe OT 1 A0 HECKOIbKUX HeCSITKOB
M0 YKUCTY YUpeXKAeHUi, BBIMOIHSIIOMMUX SHIOMPO-
Te3UPOBAaHME B COOTBETCTBYKOINEM CyObekTe PO.
OTCyTCTBOBaIM CBeIEeHMS] O JIOKAUMU KIMHUYECKUX
6onpaMI;, OAO PXK]I 110 ropogaMm, B CBSI3YM C UEM B Ta-
6nmmuax sce 15 knmuanyeckux 6onpumy, OAO PXK]I, ot-
HeceHbI K MOCKBe, YTO HECKOJIBKO JIOKHO YBeJIMUMBa-
€T YMC/I0 omepalyii B CTONMUILIE.

JaHHbIe M0 YMCITy UMILJIAHTALMIT U SHAOIIPOTE3U-
poBaHmii 3a 2020 r. okasanuch HIKe, yem B 2019 1. Ha
20-40% B cBg3u ¢ nangemueit SARS-CoV-2 u otnu-
YaaucChb 3HAUYUTENbHON TeTepOoTeHHOCThI0. [losToMy
nmanHble 3a 2020 T. 6bUI0 peleHo UCKIIOUUTD U3 OKOH-
YaTe/JIbHOTO aHaaM3a M COCPefOTOUMUTHCS TOIbKO Ha
naHHbIX 2019 1.

BbICOKOJ reTeporeHHOCThI0 OTAMYAJICS IOKa3a-
Tenb «KomuyecTBO ©jiyyaeB MMIUIAHTalUM MeIU-
UMHCKUX U3OEIUi 10 MPOGWII0 «TPaBMaTOIOTUSI U
opTonenysi». B momassiomiemM GONBIIMHCTBE CTyda-
€B KOJUJIeTM BOCIIPUHSUIM €r0 KaK CyMMY TNepPBUYHbIX

3HIOIPOTE3UPOBaHUIA (M B psifie CTyyaeB PEBU3UOH-
HBIX), B TO BpeMSI KaK MPeJIoaaraaoch, YTo OH JOIKeH
BKJIIOYATDh B Cebs BCe Cyiyuay orepanuit ¢ mpumeHe-
HMEeM IUIaCTUH, INTUGTOB, APYTMUX SHAOIPOTE30B
" T.1. VI3 OKOHYaTeIbHOro aHaiu3a 3TOT MoKa3aTeb
TaKoKe ObUIO peneHo VUCKITIOUNTD.

Cxoxkast TeHIEeHILIMsl MolydyeHa IpU aHalu3e Ma-
pameTrpa «KonmmMuecTBO C/lyyaeB MMIUIAHTAT-aCCOLIU-
VMPOBAHHOI OPTOIEeaMYECKOV MH(PEKIuM I0 IIpo-
W0 «TPaBMATONIOTUS M OPTOIIEOUSI»» — OOJbIIAs
YaCcTb PeCIOHIEHTOB BBIUMCIWIO €ro Kak cymmy [T
(73 pecriongeHTa, 54,5%), a 61 (45,5%) pecroHAeHT
BKJIIOUMJIM B 3TOT ITOKa3aTtesb He TobKo [TI1IW, HO 1 BCio
MMIUIQHTAT-aCCOLMMPOBAHHYIO OPTOIEIUYECKYIO MH-
(bekIuio, UTO M MO PA3yMeBAJIOCh HAMY M3HAYAIBHO.

B pe3ynbrate Mbl MOAYUYMIN CIeLyIONIME TaHHbIE.
B 2019 r. B P® 6bu10 BhINONHEHO 83311 omepanmuii
MEePBUYHOTO SHONPOTE3UPOBAHMS Ta306eqpeHHO-
ro cycrapa (3I1 TBC), 63750 onepaiuit mepBUUYHOTO
SHIOIpPOTe3UpoBaHus KomeHHoro cycrasa (II1 KC),
5197 peBU3MOHHBIX SHAOIPOTE3UPOBAHMII Ta30-
6egpeHHOro cycraBa u 2573 — KOJIEHHOTO CyCTaBa
(Tabn. 2). CooTHOIIEHME PEBU3MOHHBIX U IE€PBUY-
Heix omepaumii TBC cocrasuimo 1:16, a gnsg KC —
1:25, T.e. 3AMUAEMUOIOTUIECKU PEBUUM KOJIEHHO-
ro cycTaBa BBINOJHSUINCH B 1,55 pasa pexe, uem
Ta300eIPEHHOTO.

Yncno cnyuaeB nponeueHHol [T TBC cocraBu-
yo 2535, a KC — 1747 (ta6m. 2). [ToacuynUThIBATh MO0
wiIn TipoueHT caydaeB [1TIU oT uncia nepBUYHBIX UK
PEBU3MOHHBIX 3HJONPOTE3UPOBAHUIT Mbl ITOCUUTAIN
HEKOPPEKTHBIM, O YeM TOApoOHee paccKaskeM B pas-
nmene «Ob6CysKaeHe».

Bonee peranbHas mHpopMauys 1o denepanbHbIM
OKpyTaM, cyobekTaM PD, ¢enepaabHbIM U YACTHBIM Y-
PEXIEHNSIM 3[IpaBOOXPaHeHMs ITPeICTaB/IeHa B TabOI-
1Ie, pa3MeIlleHHOV B KaueCTBe JOMOTHUTEILHOrO (aiiia
Ha cajiTe )XypHaua: https://journal.rniito.org/jour/issue.

Tabnuya 2
PacnipeneneHue 3HIONPOTE3MPOBAHUN U CIIyYaeB
MMIUIaHTaT-aCCOIMMPOBAHHOM MHQMEKIUM IO TUTIAM PECIIOHIeHTOB*
Tun Wndexiinii,
peCTIOHIeHTa TOIITBC TIIITOKC  P3IITBC P3IT KC BCETO TN TBC TN KC

Cyb6beKkTOBOE 55190 31726 2147 899 3295 1358 845
yUpeXaeHue
ory 24559 28914 3008 1642 3262 1153 876
qvy3 3562 3110 42 32 49 24 26
Uroro 83311 63750 5197 2573 6606 2535 1747
Bcero 147061 7770 - 4282

*3mech 1 manee: TAII TBC — MepBUYHOE TOTaJIbHOE SHAO0IPOTe3MpoBaHye TazobenpeHHoro cycrasa; TIII KC — nepBuyHOe TOTanbHOE
9HIIONPOTe3UpOBaHMe KojaeHHOro cycrasa; POII TBC — peBU3MOHHOE SHAOMPOTEe3MpoBaHue TazobenpeHHoro cycrasa; PO KC — peBusu-
OHHOE H/I0NPOTe3MpoBaHye KoaeHHoro cycrasa; [IIT1U TBC — nepunpore3Hast uHbeKLMs Ta3obenpeHHoro cycrasa; [T KC — nepurmpo-

Te3Hast I/IHClJeKI_U/IH KOJIEHHOTI'O CyCTaBa.
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[lpoBeneH aHa/IM3 YMCAa TIEPBUUHBIX 3HIOIPOTE-
supoBanuit TEC 1 KC Ha 10000 yesnoBek B 3aBUCUMO-
ctu oT peroHa P®. IlomydyeHHbIe JaHHBIE TTO3BOJISIIOT
MOJIYYUTh KaPTUHY, MIUTIOCTPUPYIOIILYIO COCTOSIHUE TI0-
MOIIM HACEJIEHUIO IO JaHHOMY ITpoduitio (puc. 1, 2).

KupoBckas o6mactb okasanach 6€3yCIOBHBIM JIU-
JIepOM TI0 UYMC/IY BBIMTOJIHEHHBIX MEPBUYHBIX apTpo-
nnactuk ThC u KC Ha 10 000 Hacenenusi. MoIIHOCTD
perMoHaJIbHOTO LIeHTpa TPaBMAaTOJIOrUM, OPTOTIeAUN
u Helipoxupypruu r. Kuposa mo3Bonmiia opraHmso-

BaTb JIEUEOHBIN IMPOLIECC C BBICOKOW AOCTYITHOCTBHIO
9TOro BUja NoOMOIUM HacejleHU0. OgHaKO AaHHbII
LIEHTP OKa3bIBaeT IOMOIlb MalMeHTaM U3 COCe[-
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Kupoeckan obnacie 10,7
fipocnasckas abnactn 10,3
MypmaHcKaa 0BAacTL 93
Pecny0auKa bypatua 9%
MeaHosckan obnacts 91
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Puc. 1. KonmuecTBO nepBUUHBIX 3HAOMPOTE3VPOBAHUI

TBC Ha 10000 yennoBeK HaceleHUs
Fig. 1. Number of primary total hip arthroplasties
per 10000 population

HUX PErMOHOB, TO3TOMY MCTMHHOE UMC/IO oIlepalnii
B 9TOM M B COCEIHMX C HMM PErMoHaxX MOXKET ObITb
CKOppeKTMpoBaHO. Takke BBICOKASI XMpypruueckast
aKTUBHOCTb MOXXET CIYXKUTh IIPUYMHON pPa3BUTUS
OCJIOKHEHMUI, aHAIM3 KOTOPBIX TpebyeT OTHEebHOTO
MCCIeIOBaHMSI.

CorylacHO IIOYYEHHBIM HAHHBIM, OOJBIIMHCTBO
MaleHTOB ¢ MMILJIAHTAT-aCCOIMMUPOBAHHOM MH}EK-
umeit, B T.4. ¢ I mpoxoauT neyeHue B demepaib-
HbIX HeHTpax CaHkT-ITeTep6ypra, Mockssl, KypraHa,
Husknero Hoeropoma n HoBocubupcka. 3TO HAXOOUT
OTpakeHMe B CBEIAEHMSIX, IMOTYYEHHBIX 00 MMILIaH-
TaT-aCCOLMUPOBAHHON OPTOIEIANYECKOV MHPEKLIUU
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Puc. 2. KonmnuecTBo MePBUUYHbBIX SHIOMPOTE3UPOBAHMI
KC Ha 10000 yenoBek HaceleHUS

Fig. 2. Number of primary total knee arthroplasties
per 10000 population
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u TIIT1 U3 cOOTBETCTBYIOIIMUX (QeaepaabHbIX IIEHTPOB
CO CIelMa/JM3VPOBAHHBIM OTAE/IeHMEeM THOMHOM XU-
pyprun (ocreonornn) — HMUILL TO um. P.P. Bpenena,
HMUII TO wum. H.H. Ilpmoposa, HMHUIL TO wum.
ILA. WUnusaposa, ®I'BOY BO «IIMMVY» MwuH3gpasa
Poccum 1 HHUWUTO um. S.JI. usbsaHa. CymmapHas
pacyeTHas] MOIIHOCTb 3TUX OTHAEJEeHUI COCTaBJseT
B cpegHeM 1500-2000 maiueHTOB B IO,

HecMoTpst Ha JaBHO CYIeCTBYIOUTYIO CXeMy Mapiil-
pyTU3auuyu NaluMeHTOB C OPTONeAUYeCcKOil MMILIaH-
TaT-aCCOLMUPOBAHHON MHQEKIMEN OT MHepBUYHO-
ro 3BeHa A0 (enepasbHBIX IEHTPOB MbI IIPOBEIN
OIIPOC Cpeny PecIOHAeHTOB 006 ee 3¢h(eKTUBHOCTM.
Oxasajiochb, UTO OHA HE COOTBETCTBYET COBPEMEHHbBIM
3aIpocam u TpebyeT nopaboTKMU.

[Tpo6iieMbl MapiIpyTH3auuyu mamyeHToB ¢ IIIMTA
o nsaTubautbHOM IiKase, roe 0 6aJJIoB — coBep-
LIeHHO HeT CJIOKHOCTel, a 5 6a/yioB — OGosbliye
CIOKHOCTY, ObLIM OIIEHEHBI B CpelHeM B 3,4 Oaia
(puc. 3). IIpy 3TOM O IIOJIHOM OTCYTCTBUM ITPOOIEM
¢ mapmpytusanyueir (0 6a/UI0B) COOOIIMIIM TOJIBKO
8 cyobexToB (CTaBpOMNoabCKMIi Kpait, KpacHomapckumit
Kpaii, Peciyonuka Apbires, Benropomckass o6mactsb,
KupoBckast obnmactb, Pecriy6imka Uysarmst, OmcKast
o6acTb, Boarorpaackast 06yacTh) M HM OJHOrO de-
IepaIbHOTO yupexxaeHus. BepositHo, mon, 0 6amiamu
KOJUIETY TIOHMMAaJM MPOCTO BO3MOXXHOCTDb MallyeHTa
MONacTh Ha 3Tal ClIelUuaau3MpOBaHHON MeAUIIMH-
CKOJi TIOMOINM, OZHAKO ITpobieMa MapiIpyTu3a-
LIMM COCTOUT ellle U B TOM, KOrJia MomnacThb: peBU3Us
C COXpaHeHMeM 3HJ0MNpOoTe3a BO3MOKHA TOIbKO P
OBICTPOJ AMATrHOCTMKE ¥ CAaHAIMM B MaKCMMAaIbHO
KOPOTKME CPOKHU.

AKTya/JIbHOCTb CO3[JaHMUSI OPTOIEAUYECKOTO IIeH-
Tpa IO JIeYeHUIO TMePUUMILIAHTHOV MHGEKIUM 10
MISITUOAITLHO TIKajIe KOJIJIETH OLIeHW/IY TOCTAaTOUYHO
BBICOKO — B CpefiHeM B 4,2 6asa (puc. 4).

Her caomnocrei

R —| |
1 2 3 4

Boaswme cromHocTH

Puc. 3. OueHKa COCTOSTHUSI MapIIpyTU3aLN
MaleHTOB C ePUIIPOTEe3HOI MHEKIIMet
B Poccmiickoii @egepanyin

Fig. 3. Patient routing with periprosthetic joint
infection in Russian Federation

]
1 2 3 4

Puc. 4. O1ieHKa HEOOXOAMMOCTY CO3IaHMS
(dbemepanbHOrO EHTpA 110 JIEUEHUIO UMILJIaHTaT-
aCCOLMMPOBAHHOI OPTOIEANYECKON MHDEKINN

B Poccuiickoii ®epepainm

Fig. 4. Evaluation of demand for building the Federal
Center of implant-assosiated orthopaedic infection
treatment in Russian Federation

Oo6cyRmeHne

[Mpr aHanmu3e TOMYYEHHBIX [AHHBIX BBISIBIEHO
TpeBaJIMpOBaHMe YMCia oTflepalyii TOTaJIbHOTO 9HA0-
MPOTe3UPOBAHMUS Ta300eIPEHHOTO CYCTaBa HaJl SHI0-
MPOTe3MPOBaHMEM KOJIEHHOTO cycTaBa. HakomnieHHoe
KOJIMYECTBO C/TyvaeB apTPOIUIACTUKM Ta300eIpeHHO-
'O CYCTaBa, B T.4. CO 3HAYUTEIbHBIMY CPOKaMM HabITI0-
IeHusl, a TaKke Oojiee IIMPOKOE paCIpOCTpaHeHMe
3TOI omepanuu, B TOM YKUCIe B MaIOOTIE€PUPYIOLINUX
VUpPEXKIEHUSIX, TIPUBOAUT K Oo/iee 4yacToil Heob6Xo-
IVMOCTU UX PEeBU3UM IO OTHOIIEHUIO K KOJIEHHOMY
cycTtaBy. MUpOBOI TpeH[, yKa3bIBaeT Ha OXUTaeMblii
POCT UMCa 9HAOMPOTE3UPOBAHMIT KOJIEHHOTO CYCTaBa
B CBSI3M C BBICOKO# IOTPe6GHOCThIO B TAHHOM BMellIa-
TeJIbCTBE U M3MEeHeHMEeM COOTHOIIEHUS B TI0/Ib3Y KO-
JIEHHOTO CcycTasa [8].

KonmnuecTBo omnepanuii SHOOMPOTE3UPOBAHUS KO-
JIEHHOTO ¥ Ta306eApeHHOro cyctaBoB B 2019 r. mmpe-
BBICMJIO JaHHBIM mokasaTeab 3a 2018 r., cornacHo
otuery HMUII TO mm. H.H. [Ipuoposa, Ha 20% [8].
[MomyyeHHble HaMU JaHHbIEe MO MMIUIAHTAT-acCo-
IMMPOBAHHOM, B T4. IEepPUIIPOTE3HOV WHOEKIH,
BIIepBbIe TIPeCTaBjeHbl Ha ypoBHe PD. Unucio oiy-
yaes IIIIN TBC cocraBuiao 2535, a I KC — 1747.
IMogcumThiBaTh JOMI0 WK IpoueHT ciaydaes 1IN ot
YC/Ia IEPBUYHBIX UM PEBUSUMOHHBIX SHAOTPOTE3U-
POBaHUI1 Mbl OCUUTAIN HEKOPPEKTHBIM 10 HECKOJb-
KUM TIpUIMHAM.

C omHOJ CTOPOHBI, 3TO CBSI3aHO C TeM, UTO OOMH
M TOT >Ke TMallMeHT MOT MONacTb B MHQEKIMOHHBIN
oryvaii ¢ peuuausoM ITU 1 gByms/TpeMst KITUHUYE-
CKMMM HaOTIOMEeHUSIMU B C/Tydae MHOTOSTAITHOTO Jie-
YeHUsI M MapupyTusaiuuu. Tak ke Mbl He BbISICHSIIU
cynb6y MalMeHTOB IOCjIe TIepPBOro ¥ BTOPOTO 3TAIloB
neuenus IMIIM, Tak KaK 3TO 3HAYMMO YCJIOKHUIIO OBbI
c6op ma"HO MHGOopMaluu. [1o 9TO MpUUMHE HETb3SI
MCKJIIOUUTD TOT (aKT, UTO B IIpeACTaBIeHHOM OTUeTe
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YMCI0 MHGEKIMOHHBIX CIy4aeB MOIJIO TPEBBICUTD
YMCIIO MPOJIEYeHHbIX MMallMEHTOB.

C mopyroit CTOPOHBI, YaCTh MAallMEHTOB C MMILIAH-
TaT-aCCOLMUPOBAHHON MHGEKIINEN, IpOeUeHHbIX
B OTHE/IEeHUSIX THOMHOM XUPYpruu, a He OpTOIeAuu,
He riomaja B 3TO ucciefoBaHue. Bmecre co ciayyasimu
JIJATEHTHOW HeAMarHOCTMPOBAHHOM XPOHUYECKOM
MHGEKUUN 3TV AAHHbIEe HE YUTEHbBI B MpPeCTaBIeH-
HBIX [TOKa3aTessX.

[IpoBemeHHBIN aHA/IN3 TPOAEMOHCTPUPOBA 3HA-
YeHMUS MMIUIaHTaT-aCCOIMMPOBAHHON UHDeKIMH,
KOTOpas Mpu OIpeJeeHHOM YIIPOIIEHUU COCTaBU-
Ja 6000 cimyyaeB. Cpegy Hux [ 3aHsIa TbBUHYIO
Iomo — 65%. [laHHbIEe TTOKA3aTeNN SIBJISIOTCS CPe30M
IOKOBUAHOTO 2019 . 1 cyMMapHBbIM MTOKa3aTeleM Ha-
KOIUIEHHBIX OC/IIOKHeHM. [Ipu 3TOM OHM 3HAUYMMO
MPeBBIIAOT faHHble oTvyera 3a 2018 1. [7] 1 cTaBsiT
repe], OpTOMeOMUYECKUM COOBIIECTBOM OCTPYIO IPO-
6yieMy MapIIPyTU3alyU U JIeYeHUSI TPODOWIIbHBIX
MalueHTOoB.

CosmaHue croeuuaJu3MpoOBaHHOTO IleHTpa II0
neyenuto I, Ha Haml B3MISLA, OTBEYAET peayb-
HOMy 3amnpocy. [IpomensieHue B jedeHUM OCTPOIL
MePUNpPOTE3HON MHOEKIMM (CPegHUii CPOK OXMU-
pmaHug rocoutanusaumuu B OI'bBY HMUIL TO um
P.P. Bpemena maunyenTtoB c IIITM u3 cyGbeKTOB CO-
craBisieT 414+45,2 mHell) NPUBOOUT K TrapaHTU-
pOBaHHOI IOTepe 3HAONPOTEe3a, MHOTO3TAIIHBIM
peBM3USIM M, MO HAUIMM [OAaHHBIM, K YBEJIUYEHUIO
CTOMMOCTM JIeUeHMsI 3aKOHUEHHOTO ¢1y4Jasi B 2—6 pa3
[13, 14]. Tak, cpegHsst CTOMMOCTb OJHOSTAIIHON pe-
Busuu nipu I ob6xomutcs B cpegHeM B 324531 P,
a IBYX3TamHo — 683 328 P. DTu KOnoccajabHbIEe pac-
XO[IbI JIOKATCSl HA KOHEYHOE yUpeXIeHNe, BbITTOTHSI -
olllee PEMMIUIAHTAlLMIO, 4 He Ha IMepBUYHbIE MeIU-
LIMHCKME opraHm3auuu, guarHocruponsasiue [N
¥ HampaBuUBIIMe TalMeHTa Ha JieueHue B CIelu-
anmM3uUpyIoIMecss B 06GJACTM 3HIOIMPOTE3UPOBAHMS
LIEHTPBI.

CokpalieHue CpOKOB OXWUAAHUSI TAlMEeHTOB
¢ [T, Ha HalI B3IJISIA, BO3MOXHO 3a CUET yBenude-
HUS Ynciia Cieluaau3upoOBaHHbIX KOEK U OTHeneHui
MO0 JIeYEHMIO TEPUMMIIJIAHTHOM M TMEepPUIIPOTE3HOMN
MHGEKIMM, KOTOPble HO/DKHBI PacIonaraTbCsl B OT-

BaaromapHocTb

IeTbHOM 3JaHUM C COOTBETCTBYIOIIMMMU YCIOBUSIMU
paspesieHus MOTOKOB MAIMeHTOB 1T MUHUMM3ALN
Kpocc-uHbekimn. Tak Kak afeKBaTHOe JieueHue BO3-
MOYKHO TOJIBKO C YYaCTHeM MYJIbTUIUCIUIUIMHAPHBIX
O6puraj, BKIIOYAIOMIMX KIMHUYECKUX (apMaKojIoros,
MMUKPOOUOIOTOB, pPeabUIUTONIOrOB, MMMYHOJIOIOB,
3MUIEMUOJIOTOB, busuoTeparneBToB [15, 16, 17], To
MOSKHO IIPEIIIONOKUTh, UTO jeueHue 6ymer sddek-
TUBHBIM He IMPOCTO B CIENMATM3MPOBAHHOM THO-
HOM OPTOIeONYECKOM OTHEeNIeHUN, a B IEHTPE, BKITIO-
YyaloleM Kak MMHUMYM HEeCKOJIBKO TaKUX OT/IeIeHUIA.
Cam 1eHTp IO/KeH ObITh Hepa3pbhIBHO CBSI3aH C OT-
IeeHUsIMM, 3aHMMAIOIIYMMCS B OCHOBHOM KOPITyCe
«aCenTUYeCKMM» PEBU3MOHHBIM SHIOIPOTE3UPOBA-
HMEM, Ha SKCIIEPTHOM YPOBHE.

Ormpoc, MpoBeAEeHHbIN Cpeayt TPaBMaTOIOTOB-0OP-
torenoB B 2019 r., mokasaa HeogHO3HAaYHbIle MHEHUS
Mo JaHHomy Bompocy [15]. C omHOI CTOPOHBI, yBe-
JINYeHNe CHenValu3UPOBAHHON KOEUHOM eMKOCTU
B BUJ€ [IEHTpPA MO3BOJINT He TOJIbKO OKa3bIBATh MeIN-
IIMHCKYIO TOMOIIb MalyeHTaM, HO ¥ ITOMOTaTh KoJuIe-
raM B PerMoHax 3a CUeT TeJIeMeIUIIMHCKUX KOHCYITb-
Taluii U MmeToau4veckor nomoniu. C Ipyroi CTOPOHBI,
co3faHue IeHTpa, HAIpPOTMB, MOXET 3aTPYyIHUTH
JleyeHye MPOMUIbHBIX IAIMEHTOB, TaK KaK HE06X0-
IUMOCTD JIEUUTh UX B OMHOM KOHKPETHOM MeCTe MO-
SKeT YBEJIMUUTH CPOKU OXUAAHUS TOCIIUTAIN3AINA
M, COOTBETCTBEHHO, YTSIKEIUTh CUTYAIlMIO 32 CYeT
pasBuTusl Kpocc-uHbekun. s mpemyrpexxaeHnst
TaKOIO CIleHapus HeoOxoayuma pas3paboTKa YeTKOIo
MeXaHM3Ma MapuIpyTu3anumu MpoGOUIbHBIX Ialy-
€HTOB, KOTOPbIe MOTYT OBITh ITPOJIEUEeHbl Ha MeCcTax
M KOTOpbIe TPEOYIOT yUacTusl CIeUaTN3UPOBaHHBIX
IIEHTPOB.

3aKjIoueHue

IMogBoast uUTOTM MPOAEIaHHOM paboThl, HEOH6XO-
IMMO OTMETUTb, UTO aKTyaJbHbIe HUPHI 10 SIUAE-
MMOJIOTMI SHIOMPOTE3UPOBAHUS U MHQPEKIMOHHBIX
OC/IOKHEHMII TIO3BOIWIM TpPe3BO OLEHUTh CUTYa-
IIMI0 U TIOOHSITh AJISI IIMPOKOTO OOCYKAEHMS BOTIPOC
0 HeoOGXOOMMOCTM CO3JaHMsl CIIelMaJIUu3VPOBAHHOTO
Jleue6HO-MeTOIMUeCckoro (emepaabHOrO I[EHTpa IO
JIEUEHUIO TIePUIIPOTE3HOI MHPEKIINN.

ABTOpr 6J1aronap$[T BCeX KoJu1er, OTpearmpoBaBIIMX Ha 3aIIPOC I10 ITpeJOoCTaBJIE€HIMIO JaHHbIX 006 SHIOOIIPO-
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Palisade Technique — the New Method for Open Reduction
of Pelvic Fractures

Nikita N. Zadneprovskiy, Pavel A. Ivanov, Alexander V. Nevedrov

Sklifosovsky Clinical and Research Institute for Emergency Care, Moscow, Russia

Abstract

Background. Restoration of the pelvic bones and acetabulum anatomy after fracture is an important criterion for functional
outcome. Often, the reduction of flat pelvic bones is not an easy task. The authors proposed a method of reduction using a
special support site of two or three 3.5 mm cortical screws for Matta bone forceps. The aim of the study was to demonstrate a
new way of pelvic bones fragments reduction. Method. Three clinical situations are presented when a new method was used:
1) reduction of a pointed fragment of the acetabulum posterior column transverse fracture; 2) reduction of the acetabulum
quadrilateral plate fragments with medial displacement and 3) reduction the rupture of the pelvic bones in the sacroiliac
joint with the vertical displacement. Previously, a support site was created in one of the fragments from two or three not
fully twisted 3.5 mm cortical screws. One of the Matta bone forceps branches was placed on the formed site, and the second
on another fragment and the displacement was eliminated. Then the final osteosynthesis was performed with pelvic
plates and/or cannulated screws according to the surgical plan. Before closing the wound the support site was removed.
Conclusions. The proposed method has shown its effectiveness during the reduction of the flat bones fragments, as it allows
you to compress the spongy bones of the pelvis with a thin cortical layer stronger, compared with existing methods during
which fragments splitting and «pulling out» anchor screws in the branches of reduction forceps can occur. The developed
method of reduction demonstrated convenience and reliability.

Keywords: pelvic fracture, reduction, pelvic fracture osteosynthesis, acetabular fracture osteosynthesis, ilio-sacral joint
dissociation.
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«3abopumk» (palisade technique) — HOBbIN CNOCO6 OTKPLITOM peno3numm
nepenoMoB KOCTeu Tasa
H.H. 3agnenpoBckuii, [1.A. iBaHOoB, A.B. HeBenpoB
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Pedepar

AxmyansHocme. BocCTaHOBIEHMe aHATOMMM KOCTeit Ta3a ¥ BepTIysKHOM BIIaAVHBI TIOC/Ie TiepesioMa SIBJSIeTCS BayKHbIM
KpuTepueM QYHKIMOHAIBHOTO Mcxoma. Hepeqko penosuiius u yaepkaHye IIOCKUX KOCTel Ta3a MpeCTaBIsioT co60it
HEIMPOCTYIO 3a7auy. ABTOpaMU TpPeIJIoKeH CIIOCO6 PemosUIMK C UCIOMb30BaHMEM CIIEIMaTbHON YIOPHON TIOMAAKU
1“3 OBYX-TpeX 3,5 MM KOPTUKaJIbHBIX BUHTOB JJIs1 KOCTHBIX IIuUMNoB Matta. IJesis — neMOHCTpaLusi HOBOTO criocoba pe-
MO3ULUYM OTIOMKOB IVIOCKMX KOCTeli Ta3a. Onucanue memoda. IlpencraBiieHO TpU KIMHUYECKUX HAOIIOLEHUS C IPU-
MeHeHMeM HOBOTO crocoba: 1) mpu perno3muuy oCTPOKOHEUHOro parMeHTa MOMepeyHoro nepenaomMa 3aiHeit KOJIOHHbI
BEPTIYKHO BIAAVHBI; 2) IPU PENIO3ULMM OTIIOMKOB UeThIPEeXYTOAbHO TIOBEePXHOCTU BEPTAYKHOM BIIaLMHbI C MeIallb-
HBIM CMellleHreM; 3) IpK COTIOCTaBJIeHUM pa3pbiBa KOCTel Ta3a B KPeCTL0BO-TIOAB3L0IHOM COWIEHEHUM C BepTUKAIb-
HbIM cMelleHMeM. [IpeBapUTeNbHO B OHOM M3 OTJIOMKOB CO3/aBajiy YIIOPHYIO IUIOMIAAKY U3 IBYX-TpeX He MOMHOCThIO
3aKPYYEHHBIX 3,5 MM KOPTMKaAbHBIX BUHTOB. OfHY M3 GpaHII KOCTHBIX IUMIOB Matta ynupanu B copMUPOBAHHYIO
IJIOIAJKY, @ BTOPYI0O — B APYroil OTVIOMOK M YCTPaHSIIM cMelieHKe. [lajsiee BBIMOMHSIIM OKOHUATEIbHbII OCTEOCHHTE3
Ta30BbIMM IJIACTMHAMM M/UIY KAHIONMPOBAHHBIMU BUHTAMM COIIACHO XMPYPTMUUECKOTro I1aHa. [lepes 3akpbITeM paHbl
VIIOPHYIO TUIOIAAKY JeMOHTUPOBaI. 3akitoueHue. [Ipeniaraemslii crocob rmokasan 3QQGeKTUBHOCTh BO BPEMSI Pero-
3UIUU TUIOCKUX KOCTEH, TaK KaK MO3BOJISIET CKUMATh IyGUaThie KOCTU Ta3a C TOHKMM KOPTUKATbHBIM CJIOEM CUJIbHEE 10
CpaBHEHUIO C CYLIeCTBYIOIVMM METOLAaMM BO BpeMs KOTOPBIX MOKeT MPOUCXOOUTb pacKalblBaHNe OTIOMKOB U «BBIPbI-
BaHMe» IKOPHBIX BUHTOB B OpaHIIaX PEMO3ULIMOHHBIX IIUIIIIOB.

KiarwoueBsie cioBa: I1epeIoOMbI KOCTeil Ta3a, perno3mnus, OCTeOCMHTEe3 BepTJIy)KHOVI BIIaAMHBI, Pa3pbIB KPECTLOBO-IIOA-
B3JIOITHOI'O COUJIEHEHM .
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Background

Treatment of acetabulum fractures is a complex area
of traumatology, which is constantly being improved,
since the restoration of the pelvic bones and acetabu-
lum anatomy is an important factor in further func-
tional outcome [1, 2]. Surgical technique is complex
and requires many years of training of specialist in
pelvic surgery. In addition, it is extremely impor-
tant to have highly specialized pelvic instruments in
the operating room: various types of bone forceps,
clamps, cutters, elevators, pushers, etc. [3]. Even with
all the necessary conditions, the exact reduction of
pelvic bones is not always an achievable task [4]. To
hold complex multi-plane fractures, several reduc-
tional forceps have to be used at once. However, the
relatively small area of the bone surface in the wound
makes it difficult to simultaneously place bulky for-
ceps and fixing plates. Applying large forces to the flat
spongy bones of the pelvis with a thin cortical layer
can lead to splitting of fragments, "pulling out" anchor
screws in the branches of reduction forceps, which
creates significant difficulties during the surgery.

The aim of the paper was to demonstrate a new
method of pelvic bones reduction.

Method description

The method for flat pelvic bones reduction, called by us
"palisade technique"*, consists in creating an artificial
stop for Matta forceps from two or three incompletely
twisted cortical screws with a diameter of 3.5 mm into
one of the fragments. To create a stop, two or three holes
were formed using a 2.5 mm drill at a distance of 5-6 mm
from each other perpendicular to the plane of the bone.
Self-tapping cortical screws were screwed into these
holes so that 7-8 mm from the bone surface to the upper
edge of the screw head remained outside (Fig. 1 a).

One branch of the Matta forceps was placed for
the created stop, the second branch - for the dis-

placed fragment of the pelvis and then the diastasis
was eliminated. Due to the presence of Matta sphere
forceps with a sharp spike at the end of the branch, an
effective grip of the fragment by the screws is ensured
(Fig. 1b).

The location of the support site at a distance of
2-3 ¢cm from the edge of the fracture line provides the
necessary field of view for X-ray and internal fixa-
tion, which simplifies osteosynthesis and reduces
the traumatic nature of the surgery. At the end of
the surgery, the need for support screws disappears,
and they are removed so as not to interfere with the
remaining reduction manipulations and the final
osteosynthesis.

Empirically, we have identified three situations
when this method is most effective:

1) transtectal and juxtectal transverse fractures of
the acetabulum with the formation of a sharp edge of
the posterior column fragment;

2) fractures of the quadrangular surface of the ac-
etabulum with displacement into the pelvic cavity;

3) ruptures of the sacroiliac joints.

Reduction of the right acetabulum posterior
column

The method for reduction the posterior column con-
sists in implanting two 3.5 mm cortical screws into
the body of the ilium parallel to the fracture line and
at distance of 3 cm from it. The reduction was per-
formed in the manner described above using Marta
forceps.

Clinical case

A 27-year-old patient was injured in road accident
(driver). Three weeks later, surgery was performed for
a juxtapectal transverse fracture of the right acetabu-
lum with a predominant displacement in the region of
the posterior column and medial subluxation of the
femoral head (Fig. 2 a).

Fig. 1. Position of the Matta forceps in case of the acetabulum fracture on a plastic model of the pelvis:
a — appearance of the support site for one of the Matta bone forceps; b — the position of the Matta forceps during
the reduction of the posterior column of the acetabulum fracture on a plastic model of the pelvis

96 2021;27(3)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



NEW TECHNIQUES

In the patient's decubitus position, a classic poste-
rior approach to the acetabulum was performed accord-
ing to Kocher — Langenbeck. An attempt to carry out
reduction maneuver using large Jungbluth forceps with
4.5 mm screws proved ineffective due to the "pulling
out" of the anchor screw from the distal fragment. On
the first attempt, a successful reduction was performed
using the developed method and the achieved posi-
tion was fixed with a 1/3 tubular locking plate Synthes
(Fig. 2b). Then the final osteosynthesis of the posterior
column was performed with a neutralizing pelvic plate
Matta (Stryker) and 3.5 mm cortical screws.

Reduction of the acetabulum quadrilateral
surface

The method of reduction a quadrilateral surface con-
sists in implanting two or three 3.5 mm cortical screws
parallel to the linea terminalis in the iliac wing at a
distance of approximately 3-4 cm from the fracture
line. The reduction was performed using two Matta
forceps, placing one branch at close range, and the
other on the quadrilateral surface of the acetabulum

(Fig. 3).

Fig. 5. Position of the Matta forceps
branch in case of rupture of the left SIJ
on a plastic model of the pelvis:

a — before reduction; b — view after
reduction of the left SIJ

Fig. 3. Position of the Matta forceps branch in case of the acetabulum fracture on a plastic model of the pelvis:
a — view of the support screws for reduction with two Matta forceps: b — the position of the Matta forceps branches
during the reduction of the acetabulum quadrilateral plate fracture

Clinical case

A 29-year-old patient was injured as a result of a fall
from three meters height. Surgery was performed for
a two-column fracture of the right acetabulum with
medial displacement of the quadrilateral surface and
the femoral head (Fig. 4a). In the supine position of
the patient, classic anterior approach to the right ac-
etabulum was performed by Letournel. The reduction
of the quadrilateral surface was performed using the

developed method and two Matta forceps through the
medial and lateral "windows" of approach. Fixation of
the achieved position was performed by a T-shaped
spring-loaded locking plate Synthes. The T-shaped
plate was previously bent at an angle of 100° in its
middle. Next, the final osteosynthesis of the posterior
column was performed with Matta (Stryker) pelvic
plates and 3.5 mm cortical screws (Fig. 4b).
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Fig. 4. Two—column fracture of the right acetabulum (AO/OTA 62Cle): a — CT 3D-reconstruction of the pelvis in inlet

view; b — postoperative X-ray of the pelvis in the AP view

Reduction in the sacroiliac joint

The support for the reduction of the sacroiliac joint is
formed from two 3.5 mm cortical screws in the pos-
terior region of the iliac wing, implanted parallel to
the anterior surface of the sacral wing at a distance
of 1-2 cm from the sacroiliac joint. The reduction was
performed using Matta forceps, placing one branch
against support site, and the other on the anterior-
upper surface of the sacral wing (Fig. 5).

Clinical case

A 34-year-old patient was injured as a result of a fall
from four meters height. Surgery was performed for
the rupture of the left sacroiliac joint with the dis-
placement of the left half of the pelvis posteriorly and
cranially.

In the supine position of the patient, anterior ap-
proach to the left sacroiliac joint was performed ac-
cording to Smith - Peterson with osteotomy of the an-
terior superior spine of the pelvic wing. After creating
a support site in the posterior region of the ilium, the
reduction of the sacroiliac joint was performed using
Matta forceps according to the above technique (Fig.
6). The achieved position of the sacroiliac joint was
fixed with a 6.5 mm cannulated Synthes tightening
screw with a 32 mm partial thread and a washer.

One should be careful when applying Matta forceps,
since there is a risk of damage to the roots of L5, L4, the
occlusal nerve and the superior gluteal artery passing
in the area of the anteroposterior surface of the wings
of the sacrum [5, 6]. To prevent complications, soft tis-
sues should be carefully removed and forceps should be
placed directly on the bone under visual control.

Fig. 2. Transverse juxtatectal fracture of the right acetabulum with displacement (AO/OTA 62B1.2):
a — CT 3D-reconstruction of the pelvis; b — postoperative X-ray of the right acetabulum in the oblique iliac Judet view
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Fig. 6. Rupture of the left SIJ with displacement of the left half of the pelvis posteriorly and cranially:
a — X-ray performed during the reduction of the left SIJ by the developed method; b — after reduction

the left SIJ and fixing it with a cannulated screw

Discussion

In one case, for the reduction of the posterior column
of the acetabulum, we used the Kocher — Langenbeck
posterior approach [7, 8]. In the second case, Letournel
anterior approach was used to reduction the quadri-
lateral surface of the acetabulum [9]. In the third case,
a Smith — Peterson lateral approach with osteotomy of
the anterior superior spine of the pelvic wing was used
to reduction the rupture of the sacroiliac joint [10]. In
all cases, we were able to apply the developed method
of reduction fragments with good and excellent res-
toration of joint congruence. It should be noted that
in all cases, the transition to the developed method
of reduction was made after unsuccessful attempts at
reduction by standard methods. The proposed method
of reduction makes it possible to shorten the surgery
time, avoid damage to the neurovascular structures in
the fracture area, improve the reduction from "good"
to "excellent" and provide optimal conditions for sta-
ble fixation of the achieved position of the fragments.
This approach coincides with the modern provisions
of pelvic surgery, when the exact comparison of frag-
ments reduces the incidence of osteoarthritis and im-
proves the overall clinical and functional outcome of
treatment of pelvic bone injuries [11, 12].

Part of the reduction forceps work on the principle
of an anti-lock: one branch rests against one fragment,
and the other on the opposite side of the pelvis, which
requires additional incisions or punctures. This is how
straight and curved Matta forceps, asymmetric King
Tong forceps, large straight pelvic forceps work. The
other part of the forceps works using "anchor" screws
in the fragments, which allows reduction !on one
side of the pelvis, for example, Farabeuf forceps and
Jungbluth forceps. However, it should be noted that in
this case, the total vector of efforts during reduction
is directed not perpendicular to the plane of the frac-

ture, but at an angle, which can lead to the "pulling
out" of the screws from the spongy bone of the pelvis.
Our experience shows that the use of pointed Weber
forceps is not always possible, as there is often a slid-
ing of the branches from the inclined surfaces of the
pelvic bones or the eruption of bone tissue.

The use of support site of several screws in one
of the fragments and the presence of spheres with a
spike at the ends of the Matta forceps make it pos-
sible to form a vector of reduction forces almost per-
pendicular to the plane of the fracture and perform a
maneuver on one side of the pelvis. In no case did we
observe the "pulling out" of support screws or splitting
of fragments, even with powerful efforts. In the post-
operative period, we did not observe neurological and
inflammatory complications from soft tissues.

Conclusions

The complexity of the pelvic bones fractures reduc-
tion is due to many reasons: the features of the anat-
omy and spongy nature of the pelvic bone tissue, the
proximity of important neurovascular formations in
the area of surgery, the relatively small area of the
bone surface in the surgical manipulation sector,
large reduction efforts applied to fragments, etc. Even
with the use of special reduction pelvic instruments,
it is not always possible to achieve the goal, which en-
courages surgeons to search for new reduction tech-
niques. The "palisade technique*, method proposed by
us allows performing effective reduction of flat pelvic
bones with Matta bone forceps from a standard set for
pelvic surgery and 3.5 mm cortical screws.

Informed consent

The patients gave written informed consent to partici-
pate in the study and publish its results.

99 2021;27(3)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



NEW TECHNIQUES

References

1. Petrov A.B., Ruzanov V.I., Mashukov T.S.
[Long-Term  Outcomes of Surgical Treatment
of Patients With Acetabular Fractures]. Genij
Ortopedii. 2020,26(3):300-305. (In Russian).

doi: 10.18019/1028-4427-2020-26-3-300-305.

Kolesnik A.l., Zagorodniy N.V., Ochkurenko A.A.,
Lazarev A.F., Solod E.I., Donchenko S.V. et al.
[Complications of Acute Acetabular Fractures Surgical
Treatment: Systematic Review]. Travmatologiya
i Ortopediya Rossii [Traumatology and Orthopedics
of Russia]. 2021;27(2):144-155. (In  Russian).
doi: 10.24884/0042-4625-2020-179-5-98-103

Kelly J., Ladurner A., Rickman M. Surgical manage-
ment of acetabular fractures - A contemporary lit-
erature  review. Injury.  2020;51(10):2267-2277.
doi: 10.1016/j.injury.2020.06.016.

Giordano V., Acharya M.R., Pires R.E., Giannoudis P.V.
Associated both-column acetabular fracture: An
overview of operative steps and surgical tech-
nique. J Clin Orthop Trauma. 2020;11(6):1031-1038.
doi: 10.1016/j.jcot.2020.08.027.

Langford J.R., Burgess A.R., Liporace F.A,,
Haidukewych G.]. Pelvic fractures: part 2. Contemporary
indications and techniques for definitive surgical man-
agement. ] Am Acad Orthop Surg. 2013;21(8):458-468.
doi: 10.5435/JAAOS-21-08-458.

10.

11.

12.

Park Y.S., Baek S.W., Kim H.S., Park K.C. Management
of sacral fractures associated with spinal or pelvic ring
injury. ] Trauma Acute Care Surg. 2012;73(1):239-242.
doi: 10.1097/TA.0b013e31825a79d2.

Moed B.R. The modified Gibson approach to the ac-
etabulum. Oper Orthop Traumatol. 2014;26(6):591-602.
doi: 10.1007/s00064-011-0111-1.

Magu N.K., Rohilla R., Arora S., More H. Modified
Kocher-Langenbeck approach for the stabiliza-
tion of posterior wall fractures of the acetabu-
lum. J Orthop Trauma. 2011;25(4):243-249.
doi: 10.1097/BOT.0b013e3181f9%ad6e.

Hagen J.E., Weatherford B.M., Nascone JW.,
Sciadini M.F. Anterior intrapelvic modification to the il-
ioinguinal approach. ] Orthop Trauma. 2015;29 Suppl 2:
$10-13. doi: 10.1097/BOT.0000000000000266.

Lefaivre KA., Starr Al., Reinert C.M.
A modified anterior exposure to the acetabu-
lum for treatment of difficult anterior acetabu-
lar fractures. J Orthop Trauma. 2009;23(5):370-378.
doi: 10.1097/BOT.0b013e3181a5367c.

Harris WH. Traumatic arthritis of the hip after disloca-
tion and acetabular fractures: treatment by mold arthro-
plasty. An end-result study using a new method of result
evaluation. ] Bone Joint Surg Am. 1969;51(4):737-755.
Matta J.M., Anderson L.M., Epstein H.C., Hendricks P.
Fractures of the acetabulum. A retrospective analysis.
Clin Orthop Relat Res. 1986;(205):230-240.

AUTHORS’ INFORMATION:

Nikita N. Zadneprovskiy — Cand. Sci. (Med.), Sklifosovsky Clinical and Research Institute for Emergency Care,
Moscow, Russia
zacuta2011@gmail.com
https://orcid.org/0000-0002-4432-9022

Pavel A. Ivanov — Dr. Sci. (Med.), Sklifosovsky Clinical and Research Institute for Emergency Care,
Moscow, Russia
ipamailbox@gmail.com
https://orcid.org/0000-0002-2954-6985

Alexander V. Nevedrov — Cand. Sci. (Med.), Sklifosovsky Clinical and Research Institute for Emergency Care,
Moscow, Russia
alexnev1985@yandex.ru
https://orcid.org/0000-0002-1560-6000

Authors’ contribution:

Zadneprovsky N.N. — writing the text of the manuscript.

Ivanov PA. — research design.
Nevedrov A.V. — literature review.

All authors have read and approved the final version of the article. All authors agree
to be responsible for all aspects of the work in order to ensure proper consideration and resolution of all pos-
sible issues related to the correctness and reliability of any part of the work.

Conflict of interest:

The authors declare that there is no conflict of interest.

100 2021;27(3)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CNYYAN N3 MPAKTUKWN / CASE REPORTS

Kimanueckoe HabmoneHne &)y ]

VIK 616.728.3-089.844-089.193.4
https://doi.org/10.21823/2311-2905-2021-27-3-101-110

MNpuMeHeHne MHAMBUAYANbHOrO UMNIAHTATA

npu peBUSMOHHOM 3HAONPOTE3UPOBAHMMU KOJIEHHOIO CYyCTaBa
€ KocTHbIM aedekToM TMna 3 no AORI:

KJIMHUYECKUI Cyyan

A.A. 3pikuH, C.A. Tepacumos, E.A. Mopo3oBa

@I'BOY BO «IIpusonxcckuli uccnedosamensckuti meduyuHckuii yHugsepcumem» Munsdpasa Poccuu,
2. Huxcnuti Hoezopod, Poccus

Pedepar

AKkmyansHocms. 3aMeleHe O6IIMPHBIX KOCTHBIX e(heKTOB KOJIEHHOTO CYCTaBa Py PeBU3MOHHOM SHIOMPOTE3UPOBAHUN
MpeJCTaB/sIeT OMpele/ieHHbIe TPYOHOCTY. Pa3BuTe aAaUTUBHBIX TEXHOJIOTUI MO3BOMSIET U3TOTOBUTH MHAMBUAYATbHBIN
TUTAHOBBIN ayTMEHT /1)1 BOCIIOJIHEHMSI YTPaueHHOI KOCTHO TKauu. Llesib pa6omsl — 1MoKa3aThb BO3MOXKHOCTb 3aMeleHNs
06IIMPHBIX NedheKTOB 60/bIIe6epIoBOi KOCTY MHAMBUAYAIbHO M3TOTOBIEHHBIM ayTMEHTOM PV PEBU3MOHHOM SH/IOIIPO-
Te3MPOBAHUY KOJIEHHOTO CycTaBa. Onucaxue HabnodeHus. TTanyieHTKa 66 jeT. B BospacTte 58 jieT Mo MoBoAYy BTOPUYHOTO
TOHapTpO3a 3 CT. C MHTEPBAJIOM B 2 rofia MalMeHTKe ObIIO BBIITOJHEHO TOTATbHOE SHIOMPOTE3MPOBaHME KOMEHHBIX CYC-
TaBoB: JieBoro — B 2012 r., mpaBoro — B 2014 r. B mocienmyoiieM MoTpe6oBasoch MpoBeieHe HECKOMbKUX PEBU3MOHHBIX
BMeIIIaTeIbCTB 110 MIOBOMY PaHHe MepuIpoTe3Hoit MHdeKIMK TpaBoro KoieHHoro cycrasa. C 2015 o 2018 r. BBUIY KyTiH-
poBaHus MHGEKIMY GYHKIIMS ITPABOTO KOJIEHHOTO CycTaBa OblIa yaoBIeTBOpUTENbHOM. B 2018 T. maireHTKa 06paTuiach
B HaIlly KJIMHUKY 110 TIOBOJTY Pel[MaMBa TepUIpoTe3Hoii MH(peKuyn. B cBsI31 c paHee TPOBOAMBIIMMCS JIeUeHMeM y TalleHTKYI
Habomacsa TUI 3 KocTHoro Aedekta mo knaccudukanyy AORI. Bblio MpoBeIeHO ABYXITAITHOe PEBM3MOHHOE SHIOIPO-
Te3MpOoBaHMe KOJEHHOTO CycTaBa. [Ijiss KoMIeHcaluu o6MmupHOro nedekTa 60/bie6eplioBOil KOCTU C MCIIONb30BaHMEM
aIIUTUBHBIX TEXHOJIOTHMIT ObUT M3TOTOBEH MHAVBUIYATbHbBIN MMIUIAHTAT 60JIbIIe6ePIIOBOi KOCTH, YCTAHOBIEH YaCTUUHO
CBSI3aHHBIN 3HAOMpoTe3. PeryanBa MHdeKIMK 3a BpeMsT HAOMIOeHMsI He OTMEeUEHO, COXpaHsaeTcs: AebUIUT aKTUBHOTO
pasrubaHusi, peHTIeHOMOTUYECKMUX MPU3HAKOB HECTaGMIbHOCTY META/UIOKOHCTPYKIMY He OTMevaeTcsl. 3akiloueHue.
B mpencraBieHHOM HaMM CTyyae Mbl CMOINIM JOGUTBHCS YAOBIETBOPUTEIbHBIX PE3YIbTATOB Y MAIMEHTKU CO CJIOKHBIM
aHaMHEe30M ¥ OOUIMPHBIMUY KOCTHBIMM HOedekTaMu. IIpyMeHeHMe VHAMBUAYAJIbHOTO MMILIAHTATA MOMOIJIO M30ekaTh
apTpOMe3upOBaHMSI, COXPAHUTh OTIOPOCITOCOGHOCTb HIKHEH KOHEUHOCTY M apTUKYJISIMIO B KOJIEHHOM cycTaBe. Ha Harr
B3IVISA[I, MICTIOJIb30BaHMe IMIIAHTATOB, M3TOTOBJIEHHBIX C TIOMOIIBI0 3D-TeXHOIOTHIA, SIBJISIETCS] IePCIIEKTUBHBIM pellleHN -
eM It KoMmneHcaiuy ne¢ektoB THUIIOB 2B 1 3 o knaccudmranumu AORI.

KiioueBble cjioBa: KOJI€HHBI CyCTaB, p€EBM3MOHHOE SHAOOIPOTE3MPOBaHME, KOCTHBIN ,I[e(l)eKT, I/[HJII/IBV[L[Y&J'IBHLH?I VIMIIJIaH-
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Case Report
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Custom Made Implant in Revision Knee Arthroplasty with AORI 3
Bone Defect: a Case Report

Andrey A. Zykin, Sergey A. Gerasimov, Ekaterina A. Morozova

Privolzhsky Research Medical University, Nizhny Novgorod, Russia

Abstract

Background. Replacement of extensive bone defects during revision knee arthroplasty (RKA) is a certain problem.
The development of additive technologies allows us to produce an individual titanium augment to restore the lost
bone tissue. The aim of the study is to show the possibility of replacing extensive tibia defects with an custom made
augment during revision knee artroplasty. Case presentation. The patient is 66 years old. At the age of 58, due to
secondary knee osteoarthritis in 2 years interval, the patient underwent total knee arthroplasty: left — in 2012, right —
in 2014. Subsequently, several revision interventions were required for early periprosthetic infection of the right knee
joint. From 2015 to 2018, due to the infection remission, the function of the right knee joint was satisfactory. In 2018,
the patient admitted to our clinic with the periprosthetic infection relapse. Due to the previous treatment, the patient
had type 3 bone defect according to the AORI classification. A two-stage revision knee arthroplasty was performed.
To compensate the extensive tibial defect, the individual tibial implant was manufactured using additive technologies,
and a semiconstrained endoprosthesis was implanted. There was no relapse of infection during the observation. There
is deficit of active extension, there are no radiological signs of the implant instability. Conclusion. In our case, we were
able to achieve satisfactory results in patient with a complex anamnesis and extensive bone defects. The use of individual
implant helped to avoid arthrodesis, preserve the weight-bearing of the lower limb and articulation in the knee joint.
The use of implants made using 3D technologies is a promising solution for compensating defects of types 2B and 3 according

to the AORI classification.

Keywords: knee, revision arthroplasty, bone defect, custom made implant, additive technologies, 3D printing.
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BBenmenne

KonnuecTBO BBITIOTHEHHBIX ITEPBUYHBIX OIlEpaLNii
3HJOMPOTE3UPOBAHMST KOJIEHHOTO CyCTaBa €XerofgHo
YBeJIMUMBAETCS, COOTBETCTBEHHO PACTET U YUCIO pe-
BU3MOHHBIX apTporuiacTUk [1]. K 2030 r. nporuosupy-
etrcs ux poct Ha 600% [2]. CpOK CITY>KObI peBU3MOHHBIX
3HJIOMPOTE30B, TI0 JaHHBIM JIMTEePaTyphl, COCTaBJSET
71-86% ot 10-/eTHEeN BBUIKMBAEMOCTU MEPBUYHbBIX
MMILJIAHTATOB [3].

OCHOBHBIMM TPUUYMHAMM PEBU3UOHHBIX BMeIlla-
TeJIbCTB SIBJIAIOTCS WMHGMEKIIMs, acernTuieckoe pac-
maThiBaHME UM HeNpaBWIbHAS YCTAHOBKa KOMIIO-
HEHTOB 3HIOIpPOTEe3a, IMepUIIPOTe3Hble IepeIoMbl,
KOHTpaKkTypa cyctaBsa [4, 5]. Ilpu BbimomHEeHUM pe-
BU3MOHHOTO 3HJOINPOTE3UPOBAHUS Mepel, XUPYyProm
CTOUT PSIZL, BAXKHBIX 3a[la4u: KOMIIEHCALsI KOCTHBIX Jle-
(ekToB, crabwipHasg GuKcanusg U MpaBUIbLHOE IIPO-
CTPaHCTBEHHOE TO3ULMOHMPOBAHME PEBU3UOHHBIX
KOMIIOHEHTOB, BOCCO3[aHMe HOPMa/IbHOTO YPOBHS
CyCTaBHOM MHUU. VX pellleHMe TpeOyeT BOCCTAHOB-
JIeHUSI aHATOMUM U OMOMEeXaHUKM MMILIAHTUPOBAH-
HOTO KOJIEHHOTO cycraBa [6]. Hammume o6mIMPHBIX
IedeKToB GempeHHO! U 6oJblIe6eplioBOil KOCTeid
CYILIIeCTBEHHO OCJIOKHSIET BBIMTOJIHEHME 3TUX 3a74ad.

[MpuumnHaAMM KOCTHBIX e(eKTOB SBIISIOTCS OCTEOIU3
BOKPYT KOMIIOHEHTOB 3HZIOIpPOTEe3a NPy M3HOCe MOo-
JIMITUIEHOBOTO BKJIaJblIllla, OCTEOHEKPO3, MUTpaLs
HeCTaObWIbHBIX KOMIIOHEHTOB, yaajleHKe KOMIIOHEH-
TOB SHAONPOTE3a BMECTE C KOCThIO, XPOHMYECKas Ie-
puripore3Has uHbekius [7, 8, 9]. IlepBocTeneHHOM
3aJjayeil pEeBM3MOHHOIO BMeEILATENbCTBA SIBIISIETCS
BOCIIOJTHEHME 0O0beMa yTPAavYeHHO! KOCTHOW TKaHWU,
6e3 IOOCTVKeHMSI KOTOpPOl HEBO3MOKHO TOOUTHCS
CTaOMIbHOV (UKCALMM KOMIIOHEHTOB SHJIOMPOTE-
3a [10, 11]. CornacHo Teopuu R. Morgan-Jones, Kax-
IbIfi M3 KOMIIOHEHTOB SHIONPOTe3a AO/DKEeH ObITh
(bukcupoBaH Kak MUHMMYM B JBYX aHATOMUYECKUX
30Hax GefpeHHOI M 6onbliebeplioBoit KocTelt [12].
CTabMIbHOCTh (PUKCALMM OIpeneNsieT CPOK CITyK-
O6bl pPeBM3MOHHOTO HSHAompore3a [13]. PybioBo-
M3MeHEeHHble TKaHM IOC/Ie MpeLIeCTBYIOUIUX OIle-
pauuit, HapyuieHre (QyHKIMM MBIIIL, U CYXOXKUIIUIA,
OCTEOTNI0PO3 3aKOHOMEPHO OCJIOXKHSIOT BBITIOJIHEHUE
pesHIonpoTesupoBanus [14].

Hanbonee pacnpocTpaHeHHON KiaccuduKaLm-
el KOCTHBIX AedeKTOB OenpeHHOI M Oosbliebep-
I[OBOJ KOCTelt sIBJsieTcs Kiaaccudukrainmsi, pazpabo-
taHHass B Anderson Orthopedic Research Institute
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(AORI) [15]. CaMbIMM TPYTHOBOCIIOTHUMBIMMU SIBJISI-
10TCa gedeKTsl TUMa 3, KOTOpble XapaKTepu3YIoT-
cs pe3opOIMeli KOPTUKAJIbHOM ¥ TyOouaToii KOCTU
MeTasnmudusoB. JedeKkTbl 3aTparuBaiT 06aCTh
HAJMBIIIENIKOB U BbIlle HA OeqpeHHOM KOCTU WU
OYI'PUCTOCTh M HMKE Ha OO0blIe6epIioBOil KOCTU
[16, 17]. HecocTosiTenbHbIMM SIBJISIFOTCSI KOJIaTe-
panbHble CBSI3KU. Ha cerogHsSImHMI eHb OTCYTCTBY-
eT eqMHOEe MHEHME O BbIOOpe METOMOB 3aMeIleHMs
nedeKTOB Py PeBU3VOHHOM SHAOIPOTE3MPOBAHUNA
KC. BapuaHTamMy BOCHOJHEHMUS SIBJISIIOTCSI MacCCUB-
Hble aJIJIOTPaHCIJIAaHTaThl M MeranpoTesbl. B mocien-
Hee BpeMsI MCMO0JIb3YIOTCS MHAVBULYATbHO U3TOTOB-
JieHHble TUTAHOBbIe MMIIJIAHTATHI, & TaKXKe TeXHUKa
IBOVHBIX KOHYCOB [7, 8, 16, 18]. OmHaKO He UCKIIIO-
YyeHbl B HEKOTOPBIX CyYasix U onepanuy OTUasiHuS,
Takye Kak apTpoAe3upoBaHue U aMIyTalusi KOHeU-
HOCTM, YTO TIPUBOJUT K HEOGPATUMOMY YXYIIIEHUIO
KauecTBa XM3HU MalMeHTa.

Llen» pabompl — 1MOKA3aTh BO3MOKHOCTb 3aMellle-
HUS gedeKTOB 00JblllebepIloBOi KOCTU MHAUBULY-
aJIbHO M3TOTOBJIEHHBIM ayrMEHTOM MPU PEBU3UOH-
HOM 3H0NPOTE3UPOBAHMUM KOJIEHHOTO CyCTaBa.

KinuHndeckoe HaGmogeHue

[MamenTKa 66 yneT. B Bo3pacte 39 jeT eit ObLT
MOCTaB/ieH JMarHo3 «peBMaTOMIHBIN apTpuT» (ce-
poHeraTuBHbIi II cT., akTMBHOCTD 11, H® III). Ha mo-
CTOSIHHO/t OCHOBe MPUHMMAET IIUTOCTAaTUUYeCKUii
TIperapar U3 Ipymnibl aHTUMeTaboauToB. [Tpoxoauia
KypPChI KOHCEPBATUBHOTOJIeUeHMSI 6€3 IMOJTOKUTETbHO-
ro a¢dexra. B Bo3pacrte 58 sieT 110 moBoIy BTOPMYHOTO
roHapTpo3a 3 CT. MOCAef0BaTeNbHO, C MHTEPBAJIOM
B 2 rofia, Mal[eHTKe BbIMOJIHEHO TOTAJIbHOE SHI0TPO-
Te3)pOBaHye KOJIEHHBIX CyCTaBOB (ieBoro — B 2012 .,
npaBoro — B 2014 r.). ®yHKIMS JI€BOTO KOJIEHHOTO
cycTaBa BOCCTAaHOBWJIACD.

B paHHeM TMoc/ieonepaliMOHHOM Iepuojie IMocie
SHJIOMPOTE3UPOBAHUSI TIPABOTO KOJEHHOTO CyCTaBa
Yy IalMEeHTKY COXPaHsSICS 60IeBOi CMHAPOM, HabITIO-
IaauCh OTEYHOCTb, IMIlepeMusi, BeuepHuit cybded-
pwiuteT. [IpOBOAMIOCH KOHCEPBATUBHOE JIeUeHMe —
MpMeM aHTUOMOTUKOB IIMPOKOTO crekTpa. Yepes
6 Mec. ocjie 3HIOMPOTe3upoBaHusl Ha GhoHe coxpa-
HeHMs1 60JIeBOTO CMHIpPOMA ObljIa BBITTOJIHEHA ITyHK-
M. KOJIEHHOTO CYCTaBa, MOJYYeH MOJ0XKUTETbHBbIN
pe3ynbraT  6GaKTePUOJIOTMYECKOTO  MCCAeIOBaHMs.
[ManeHTKa TOCMMUTAAM3UPOBAHA, ITPOM3BEIEHbI Ca-
HalMsl KOJIEHHOTO CyCTaBa, IIPOMbIBaHMe U YIbTpa-
3BYKOBAsI KaBMUTALVSI paHbl 6€3 yaaaeHus] KOMITOHEH-
TOB 3HIOIpPOTe3a. B mocieonepalimoHHOM Tiepuoe
OTMEYaJIOCh OTCYTCTBYE TTONOKUTEIbHON OUHAMUKN:
coxpaHeHMe 60JIeBOTO CHMHAPOMA, IUITepeMUSsI, OTeU-
HOCTb KoJIeHHOTO cyctaBa. CITycTsI Mecs1] maiyeHTKa
orepupoBaHa MOBTOPHO: IHAOIPOTE3 yIaleH, ycTa-
HOBJIEH HACBINEHHbBI aHTUOUOTUKAMM aPTUKYIUPY-
oluit crieiicep. Yepes HeCKOIbKO MecCSIIeB pa3BUI-

cs1 penuauB MHGEKUNM, BbISIBJIEHA HECTAOMIbHOCTD
KOMIIOHEHTOB cliejicepa, MalMeHTKa TOCIUTaIU3U-
pOBaHa B OTAEe/eHNe THOMHOM OCTeonornn. B ceHTsI-
6pe 2014 r. BrIIIOJIHEHA TTOBTOPHAS OIlepaius — Xu-
pyprudeckast o06paboTka rHOMHOro ouara, ITIOBTOpHasl
yCTaHOBKa apTUKYJIMUPYIOILETO CIleiicepa MpaBoro Ko-
JIEHHOTO CycTaBa.

[MonoxkuTenbHast AMHAMMKA KIMHUYECKUX U J1a60-
paTOpHBIX MOKa3aTesieli CBUAETENIbCTBOBAMA O KYIIN-
poBanuy uH@ekiunu. B 2015 1. 6611 MPOBEIEH BTOPOI
3Tan PeBU3MOHHOrO 3HAOMPOTE3UPOBAHMUS TPABOTO
KOJIEHHOTO CyCTaBa C MCIIOIb30BaHMEM CBSI3aHHOTO
MMIUIaHTaTa. B TeueHMe Tpex JieT GPyHKIMS CycTaBa
ObL71a YIOBJIETBOPUTEIbHOIM, PelUABa MHERIVN HE
OTMEU€eHO.

Yepes 3 roga, B 2018 1., BHOBb CTaJia MOBBIIIATHCS
TeMIiepaTypa, OTMevaaach rurepeMmsi CycraBa, OT-
Kpbuics cBui. C 3TMMM Kajgo6aMy ManyeHTKa BIep-
Bble 00paTuiIach B HaIly KIMHUKY (puc. 1). ITyHRIMS
CcycTaBa C MMKPOOMONOTMUECKUM MCCIeI0BaHMEM
ITyHKTaTa BbISIBMJIA HaJMuMe 30JIOTUCTOTO CcTadu-
JIOKOKKa, TOATBEPXKIEH peuuauB IepUIpoTe3HO
mHpekuuyu (IIIIA) mpaBOro KOJEHHOTO CycTaBa.
BrinonHeHbI caHalMs U YCTAaHOBKA apTUKYJIMUPYIOIe-
ro creicepa. O6mMpHBIA HedeKT 60blIe6epLoBOoit
KOCTY, 00pa30BaBIINIICS ITOCIIE YIaIeHNS CBSI3aHHOTO
3HJIOINPOTE3a, 3aMelleH crelicepoM, U3TOTOBIE€HHBIM
C MCOIb30BaHueM 3D TEXHOIOTUA.

Puc. 1. PeHTreHOrpaMmbl KOJIEHHOTO CYCTaBa

B IIPSIMOI1 ¥ GOKOBO#I MPOEKIUAX C YCTAHOBIEHHBIM
CBSI3aHHBIM MMIUIAHTATOM IIPU MOCTYTIJIEHUY

B KIIMHUKY

Fig. 1. AP and lateral X-rays of knee with fully
constrained implant

CnycTsl mosiropa TalMeHTKa TOCMUTaIu3UpoBa-
Ha B OpTomNenuYecKkoe OTHejeHMe IS ITPOBeIeHMUs
BTOPOTO 3Talla PEeBM3MOHHOIO SHIOIPOTE3UpPOBa-
HMSI KOJIEHHOTO cycTtaBa (puc. 2). IIpu nocrymieHnn
TepenBUraaach Ha KOCTbUISX 6e3 OMOPbl Ha HIUKHIOI
KOHEUHOCTh, [JIMHHBIE PACCTOSIHMS IIpeojojieBasa
C TIOMOIIbI0 MHBAIMUAHON KOMSICKU. YKOpOUYEeHMe KO-
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HEYHOCTM COCTaBJISIO 3 €M, OTMEYaJIuCh BapyCHasi
IedopMaliusi, HeCOCTOSITEIbHOCTh MeIUATbHOI KOJI-
JIaTepaJbHOM CBSI3KM, BBICOKOE IIOJIOKEHME HAAKO-
neHHUKa (patella alta), TtumoTpodust MbIIIL, ITPAaBOrO
6enpa. [IBMKeHMS B IPaBOM KOJIEHHOM CyCTaBe 601e3-
HeHHbIe, uX ammuTyga cocrasisana 0/0/20°. [laHHbIe
J1a60pPaTOPHOTO 0OOC/IeNOBaHUS CBUAETETbCTBOBA-

JM O KYIMPOBaHUM WHMEKIMOHHOTO BOCIaJEHMS.
OYHKIMOHAMbHOE cocTosiHMe 1o ImKanam WOMAC n
KSS 6bu10 O11eHEHO KaK HEYIOBJIETBOPUTENIBHOE, YPO-
BeHb 0OJIM II0 BU3yaIbHO-aHAJOroBoii mkaue (VAS)
cocTaBuI 8 6a/IIOB.

Puc. 2. [IpegorniepaliiOHHbIe pEHTT€HOTPaMMbI
KOJIEHHOTO CYCTaBa B IIPSIMO#1 1 GOKOBOJT ITPOEKIIUSIX —
YCTaHOBJIEH MHAVBUAYATbHO M3TOTOBIEHHBIN

creiicep

Fig. 2. Preoperative AP and lateral X-rays of knee joint
with custom made spacer

O6mupHbie mOedeKThl O60JblIe6epIIOBOi KOCTU
tuna 3 mo knaccudurainymu AORI morpe6oBanu ycra-
HOBKM MHIMBMAYaJIbHO M3TOTOBJIEHHOIO MMILIAHTA-
Ta IPOKCUMAaJIbHOrO MeTasnudusa 60biiebepoBoii
KOCTH.

IIpedonepayuonHoe naaHuposaHue
U U320mosieHue UMNIaHmama

[TaneHTKe 6bLJIa BBITIOTHEHA MY/IBTUCTIMPATbHAS
KommbloTepHas Tomorpadus (MCKT) na anmapate
Toshiba Aquilion 32 (SIrioHust), Ha OCHOBaHUY KOTOPO¥t
6blIa CO3JaHa TpexMepHash KOMIIbIOTEpHAas MOJeNb
KOJIeHHOTrO cycTaBa. Ha 3D-mopeny BBITIOMHSIICS KOM-
MbIOTEPHBIN pacueT TpebyeMolt reoMeTpun UMIUIAH-
TaTa HeIoCpeICTBEHHO B 0671acTy fedeKTa, KOTOPbIi
OH JI0JIKE€H BOCITONMHUTD (puc. 3). belia cmopennpoBa-
Ha HeoOXoAMMasi CTPYKTypa C yUeTOM TeXHUUYeCKUX
M pasMepHBIX OCOOEHHOCTell PEeBM3MOHHOTO SHJO-
MpOTe3a KOJIEHHOTO CyCTaBa, KOTOPBIN IJIaHMPOBaIU
MUCMOAb30BaTh MPU BBITIOJIHEHUYM BTOPOTO 3TAIa ore-
pauuu. 3atreM MpPOM3BOOMJIACH Ie4YaTh MMILJIAHTaTa
C UCII0Jb30BaHMeM 3D-IIpUHTEpa METOLOM IIPSIMOIO
nasepHoro criekanus (Direct Metal Laser Sintering —

DMLS) MenkoguCIiepCHOTO TUTAHOBOTO TOPOIIKA.
Ilanee oCyleCTBISUICH TepMUUecKast 06paboTKa, 1o-
3TarHas y/bTpPa3BYyKOBasi OUMCTKA B AUCTUIIMPOBAH-
HOJI BOJe, HEMTPAJIbHOM, 1IeJI0YHON M KUCION cpemax
" TIOBTOPHOE MPOMbIBaHME B Y/IbTPA3BYKOBOJ BaHHE
C IUCTUJUIMPOBAHHOM BOAOM B TeueHue 30-60 MUH.
Cr10co6 I03BOIMII CO34ATh MMIUIAHTAT C IOCTATOUYHO
MMPOYHOCTHIO, TOYHO COOTBETCTBYIOIIMII CTPOEHUIO
KOCTHOTO JedeKkTa. 3aTeM M3aene IPOXOaUIo CTaH-
IapTHYIO MPOLEenypy Ae3MHPEeKIUN U CTEPUIMU3ALUA
IyTeM aBTOK/JIaBUPOBAHMSI.

Puc. 3. [IpenonepauioHHOe
IJIaHMPOBaHME
MMPOCTPAHCTBEHHOTO
PacCIIOIOKEHUS
UHIVBUIYJIbHOTO
KOMIIOHEHTa
60/1b111e6€PII0BOIT KOCTHM

Fig. 3. Preoperative planning
of the tibial individual
component spatial location

Xupypzuueckast mexHuxa

OnepaTMBHOE BMELIATEIbCTBO BBIITOIHSIOCH MO
COMHAJbHOM aHecTe3Mel B IIOJIOKeHMM IalMeHTKU
Jieka Ha criuHe. V3 repemHero JOCTyIIa IO CTapoMy
MOCJIeONePalMIOHHOMY PyOIly Oblia BBIIIOJIHEHA ap-
TPOTOMMSI ITPABOT0 KOJEHHOIO CYyCTaBa, BbIAEIMIOCH
0K010 20 M XXeJITOBaTOM CMHOBMAIbHOM KUIKOCTHU,
KOTopast OblIa B3SITa AJISI MUKPOOMOIOTMYECKOTO VC-
caremoBaHMsl. Takke Mpou3BeneH 3ab60p pparMeHTOB
TKaHei U3 MSTU Pas3IMYHBbIX YYACTKOB IJIS MCCIeno-
BaHMSI B OAKTEPMOJOTMYECKO labopaTopum. 3aTem
ObLIM yIaJeHbl KOMIIOHEHTHI IIEMEHTHOTIO Ccreiicepa.
B cBsI3M C TeM, UTO MSITKME TKaHM KOJIEHHOTO CyCTaBa
VIMeJIY BhIpaskeHHbIE PYOI[OBbIE M3MEHEHMS, C TPYIOM
OB BBITIOJTHEH JOCTYII K CYyCTaBHBIM KOHIIAM GemqpeH-
HOJi 1 60JbIlIe6epII0BOI KOCTel. M3 JOCTYIIHBIX OT/e-
JIOB yaaJieHa CMHOBMaJIbHAsE 060JI0UKa, OCYIIECTBIe-
HbI KpaeBast MOJeIMPYIONIasi pe3eKLys U JeHepBalus
HaJaKoJMIeHHMKa. [IpokcuManbHbIi oTaen 6onbiiedep-
IIOBO# KOCTM ITPaKTUYECKU OTCYTCTBOBAI 10 Auadu3a
Ha MPOTSDKEHUM 6—7 CM OT BEPXYIIKM FOJIOBKU MaJlo-
6epI1oBOJi KOCTM, UTO [ENaji0 ero HeoIlopoCrocoo-
HBIM JIJIS1 YCTAHOBKYM CTAHJAPTHOIO BapMaHTa PEeBU-
3MOHHOT0 SHAOIpoTe3a (puc. 4).

IedeKT KOCTM 3aMellleH MHIUBUAYAJIbHBIM VM-
IUVIAHTATOM, WM3TOTOBJAEHHBIM II0 3D-TeXHOJOTUMN.
C ucrnonab30BaHMEM CTaHOAPTHOTO Habopa MHCTPY-
MEHTOB CMOJIeJIMPOBAHbI KOCTHBIE JIOXKA IJIs1 KOMIIO-
HEHTOB IOJYCBSI3aHHOrO SHAOIpPOTe3a: pasmep oef-
peHHOro KoMmIiioHeHTa — E, 60mblnedepiioBoro — 4.
st coxpaHeHusT poTanyuy 6eIpeHHOr0 KOMITOHEHTA
MICIIOIb30BaHbI 3aJHME ayTMEHTHI 5 MM.
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Puic. 4. MaccuBHbBI KOCTHBIN fedeKT Tuia 3
o kiaccuduranyuy AORI

Fig. 4. AORI 3 extensive bone defect

IOns nuadusapHoil dukcanyy O6eIpeHHOr0 KOM-
IIOHEHTA CMOMEJIMPOBAH KOCTHOMO3IOBOJM KaHal
6enpeHHO KOCTM TIOf, TIPSIMYIO MHTPaMeIy/UISIPHYIO
HOXKY auaMeTpoM 16 mm, gymHoi 100 mm. Tedexr
MMPOKCYMMAJIBHOTO OTHAeNa OOJbIIe6epIoBOii KOCTU
3aMelleH MHAVMBUAYAJIbHBIM MMILIAHTATOM, WM3IO-
TOBJIEHHBIM ITOCPEICTBOM IIPOTOTUIIMPOBAHMSI, 6OJIb-
mebepiioBasi HOXXKKa — IpsMasi, IuaMeTpom 14 mw,
mivHOoM 100 Mm. MeCcTo mpuKpenaeHnus: CBSI3KM Hall-
KOJIeHHMKA Ha 60/1bI1e6epIioBoi KOCTU OTCYTCTBOBA-
JIO, UTO TOTpe6oBao ¢puKcanuu pyobIi0BO-M3MEHEH-
HOJI CBSI3KM HAAKOJIEHHMKA C MCIIOJIb30BAHUEM JBYX
CUMHTETUYECKUX JIEHT IIMPUHOM 2 MM K ayrMeHTYy.
OcymecTBieHa mpob6Hasi c60pka KOMIIOHEHTOB 3H-
JoTpoTesa ¢ Baaapinem 10 MM — CycTaB CTabuIeH.
VIMIUTaHTUPOBAHbl ~ OPUTMHAIIbHbIE  KOMITOHEHTHI.
Iyt mpoWIaKTUKM Pas3sBUTUS MHQEKIMOHHOTO OC-
JIOKHEeHMS JCIIO/NIb30BaHbl JBe HO3bI KOCTHOIO Iie-
MeHTa C J00aBjeHMeM TEePMOPE3UCTEHTHBIX aHTU-
6motukoB. CycTaB CTabwuieH, aMILTUTYHA IBVOKEHMI
0/0/70°. HaytokeH TOC/IONMHBIN OB PaHbI (pUC. 5).

B mocieonepalimoHHOM Tiepuojie TMalMeHTKa Io-
Jyyasa aHTMOAKTepMaJbHYI0 Tepanuio C YYeTOM
pe3ybTaToB IOCTAeTHUX OGaKTEPUOIOTUUECKUX WUC-
ClegoBaHUI B TeueHye 7 IHel U CTaHOApTHYIO aHTU-
KOary/lsiHTHYIO Tepanuio. B Teuenme 21 gHs (IO CHSI-
TUSI UIBOB) MPOOTIEpUPOBAHHAST HUKHSISI KOHEUHOCTD
OblJIa UMMOOWIM3MPOBAaHA B IPSIMOM Gperice — Takoit
CPOK ObUT 0OYC/IOBIEH OCOOEHHOCTSIMU PEKOHCTPYK-
MY pa3rnbaTeabHOrO arnmapara KOJIeHHOTO CyCTaBa.
Co 2-T0 IHS MOCIe onepauyy O0blia paspenieHa Xoab-
6a C OMOIIbI0 KOCTBIJIEN C YAaCTUUYHON OMOpOoii Ha
OIepupOBaHHYI0 KOHEYHOCTh. VI3 cTaloHapa naim-
€HTKa BbIMMCcaHa Ha 7-11 JeHb. Ha3HaueHbl aHajbre-
TUKU B TeueHue 12 gHeli nocne onepanyuu. lIBeI cHSI-
Tbl yepe3 21 geHb. [Ipy BbINMCKe HAa3HAUEHA aAsIIast
yeyebHAs TMMHACTVKA B TeUeHMe 6 Hell. TT0CyIe orepa-
uyn. CrycTst 6 Hell. C MOMEHTa Omepanuyu paspele-
Ha Xoapba C TPOCTHIO, a TaKKe O0jiee MHTEHCUBHbIE
YIIpaskHeHUS OJ151 yBelTMUeHUsT aMIUTUTY bl JBVKeHUI
B OIIEPUMPOBAHHOM CYyCTaBe.

Ha KOHTpoabHOM ocMOTpe uepe3 3 Mec. Goje-
BOI1 CMHAPOM oLieHMuBajIcs B 3 6amta mo VAS. Houbio
M B IIOKoe 6oiu He Oecrrokomnau. IlanmeHTKa MOTI-
Jla mpoitu no 1 KM, Mpomo/Kajia MCIONIb30BaTh
B KauecTBe OMOPbI TPpocTb. OObeM ABIKEHMIT COCTa-
B 0/0/80°, oTmMeuasioch OrpaHMYEHMEe aKTUBHOTO
pasrubanust okojo 10°. IIpu peHTTeHOJOTUYECKOM
06C/IemOBaHNY COCTOSTHIME SH/IOMIPOTE3a OILIEHUBAIOCH
Kak yJIOBJIETBOPUTEIbHOE.

Cnycrst 12 mec. mocie omnepaiuyu 60/eBOM CUH-
IpOM OTMeuaJicsi TOMbKO TPU 3HAYUTENbHBIX Ha-
rpy3kax. [lanyeHTKka mnepenBurajach C IOMOIIbIO
TPOCTM Ha paccTossHue 6onee 3 KM. O6beM ABUKE-
HUII B KOJIEHHOM CYyCTaBe HEMHOTO YBEJIWUMUJICS U
coctraBua 0/0/95°. CoxpaHsuicsl [e@UIUT aKTUBHOTO
pasrubanust no 10°. Ha peHTreHOrpaMmax MpMU3HAKU
paciiaTbIBaHMSI SHAOTPOTE3a WU UHAUBUAYATbHO-
ro MMIUIAHTaTa He OOHAPY)KeHbBI, BCE KOMIIOHEHTHI
cTabuibHbl (puc. 6). CIycTs rofn 1mocie orepanuu
MPOCJIEKMBANIACh TIONOXKUTENbHAS (PYHKIMOHATb-
Hasl AMHaMMKa: pesyabraT mo mkaise KSS cocra-
BUJI 69 6a/UIOB (YOOBJIETBOPUTEIbHBIN), MO IIKaje
WOMAC — 30 6a/u10B (yO0OBJI€TBOPUTEIbHBIN), BbI-
PaskeHHOCTb 60JieBOro cuHAapoMma 1o VAS — 1 6as.

Puic. 5. YcTaHOBJIEHbI OKOHYATEIbHbIE KOMIIOHEHTHI ITOJTYCBSI3aHHOTO
SHIOIPOTE3a C MHAVBUAYAIbHBIM MMILIAHTATOM, 3aMeLar0IiM
nmedekT 60/bIIe6EPIIOBOI KOCTHU

Fig. 5. The final components of semiconstrained endoprosthesis with
the individual implant replacing the tibial defect
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Puc. 6. IlocneonepanioHHble peHTI€HOIPaMMBbI
KOJIEHHOT'O CyCTaBa B IIPSIMOIt 1 6GOKOBOI MPOEKIIMSIX
C MHOMBUOYAJIbHBIM TUTAHOBBIM ayTMEHTOM

Fig. 6. Postoperative AP and lateral X-rays of the knee
with individual titanium augment

Oo6cyRIeHne

Ha cerogusaurHmit TeHb KOMITEHCAIMS OOIIMPHBIX
KOCTHBIX Ie(hEeKTOB OCTAeTCsl aKTyaJbHOI Mpobie-
moii. [Ipoo/msKaTcss TOMCKY ONTUMAa/IbHBIX BapuaH-
TOB JIeUeHMsI, KOTOpble OTBeYa/Ju Obl BCeM 3aJavuam
PeBU3MOHHON xupypruu. [IpymMeHsieMble B KIVMHUYE-
CKOJ1 MTpaKkTUKe MeTOAMKM 006/1a1al0T KaK Mpeumyle-
CTBaMM, TaK ¥ HEJOCTaTKaMM.

OmHMM 13 CITOCOO0B KOMITeHCalMM OOIIUPHBIX Je-
(bexTOB sABNSETCS UCMONb30BAHME MACCUBHBIX ajlio-
TPaHCIUIAaHTATOB. C UX ITOMOIIbI0 MOXXHO BO3MECTUTD
MpakTUYeCcKy 1060/ 00beM YTpaueHHOI KOCTHOI
TKaHu [7, 9]. Hale Bcero it KOCTHOM IIJIACTUKY TIPU
ture 3 gedextos 1o Knaccudurauym AORI ucronb3y-
10T KOPTUKaJIbHO-TYOUaThle CTPYKTYpPHbIe TPaHCIUIaH-
TaThl [9]. A/IOTpaHCIZIaHTaTaMyM BO3MOKHO IIPaKTU-
YeCcKM TONTHOCThI0 3aMeCTUTh UMeuuiics nedext
KOCTY C UCITONIb30BaHMEM OTHOCUTENIbHO He,0POToro
marepuana, 4To IO3BOJIUT HOPMaau30BaThb CYCTaB-
HYIO JIMHUIO ¥ CO3[aTh MaKCUMMAaJbHYIO OIOpY s
MMIUIAHTUPYEMOTO 3HAoIpoTe3a [9]. OgHako naHHas
MeToaMKa 00/1a1aeT PSIAOM CYIeCTBEHHbBIX HeIOCTaT-
KOB, TaKMX KaK BO3MOXHOCTb Iepenauyy TPaHCMUIC-
CUBHBIX U MH(PEKIVOHHBIX 3a00/IeBaHMIL, OTCYTCTBIE
OCTEOMHTETpallMM Ha TpaHulle «HaTUBHAas KOCTb —
J/UTOTPAHCIUIAHTAT», pe30pOIMsT TPAHCIUIAHTATA, UTO
TIPMBOAUT K HApYyLIEHUIO CTAaOMIbHOCTM 3HIOIMpOTe3a
[1, 19, 20, 21]. TIo maHHBIM pa3HbBIX UCCIENOBAHMUIA, [e-
CATUJIETHSIS BbDKMBAaEeMOCThb aJVIOTPAHCIUIAHTATOB CO-
crassieT ot 50 1o 76% [22, 23].

Kpome ToOro, MmMmerorcs OrpaHuueHus OopraHm3sa-
LIMOHHOI'O XapakTepa — 3aroTOBKa M XpaHeHue aj-
JIOTPAHCIIAHTATOB CBSI3aHbI CO 3HAUYUTEIbHBIMU
pacxomaMu, U He Kaxaoe yupex[eHue pacrionaraer
BO3MOXKHOCTBIO COfiepsKaHMsI COOCTBEHHOTO KOCTHOTO

6aHKka. K ToMy ke B POCCUIICKOM 3aKOHOJATEJIbCTBE
He [0 KOHIIA ITpopaboTaHbl HOPMATMBBI, KOTOpbIE
perynpoBajy 6l Ipoliecc 06MeHa STUM OMOJIOTUIe-
CKMM MaTepuagoM MexXIy YUPEeXIeHUsIMHA [24].

[Ipu 3HAUNTENBHON MOTEpPe KOCTHOM MacChl pe3H-
IOTIPOTEe3MPOBAHME MOKET OBbITh BBIIIOJHEHO C I0-
MOIIbIO MerarpoTe30B Y NalieHTOB, He CTpajarllnX
3JI0KAYEeCTBEHHBIMM HOBOOOPA30BAHMUSIMM  KOCTEWA.
[laHHas1 MeTa/UIOKOHCTPYKIIMS TO3BOJISIET 3aMECTUTD
3HAYUTETbHBIN AedeKT, BOCCTAHOBUTD JJIMHY KOHEY-
HOCTM ¥ JIBVDKEHMSI B CyCTaBe, 32 CUET ITOrO peabm-
JIUTAIMOHHBIN ITPOIIeCcC IIPOTeKaeT ObICTpee, OCeBbIE
Harpy3ku Ha IIPOONEPUPOBAHHYI0 KOHEUHOCTb BO3-
MO3KHBI Y)XKe B paHHEM I0C/IeoNepalyOHHOM [epuo-
ne [9, 25]. BBuay crienmbmKky MoKa3aHMil K YCTAaHOB-
Ke (Haauyue OHK03abomeBaHMs, a TaKKe BBICOKOI
CTOMMOCTM 3SHJIOIPOTE3a) OMbIT UX MUCIOAb30BAHUS
Yy OpTOomneAuMuyecKuUxX MalUeHTOB CO 3HAYUTETbHbI-
MM KOCTHBIMM AedeKTaMyu BecbMma OrpaHuueH [24].
Kpome TOro, B poCCMIICKMX CHelMaaIn3MpPOBAaHHbBIX
LleHTpax TPaBMaTOJOTUU U OPTONEAUN OTCYTCTBYIOT
KBOTbl Ha OAHHbBIM BUJI PEBU3MOHHOM XUDPYPIUM, U
OHKOJIOTMY€eCKMe MMIUIAHTaThl OCTYITHBI TOBKO OH-
KOJIOTMYECKUM OObHBIM. [0 MaHHBIM JIMTEPATYPHI,
MeranpoTe3bl UMEIOT 6ojiee BBICOKMII PUCK HECOCTO-
SITeJTbHOCTU, YeM CTaHJAapTHbIE SHAOIMPOTE3bI KONEeH-
HOTO CYCTaBa B pe3y/bTaTe MHMEKIIMOHHBIX OCIOKHE-
HMI1, MeXaHUYeCKUX MOBPEXAEHUI, pacllaTbIBaHUS
[26, 27]. HacTOTa HECOCTOSATENBHOCTU MeranpoTe30B
Bapbupyetcs ot 25 10 92% [27].

3a mpoieame 5—-7 JeT HAaKOIUIEH OIpeIe/IeHHbI
OTIBIT MCIIONb30BaHUS JBOIHBIX KOHYCOB U UHIUBU-
OYaJIbHO M3TOTOBJIEHHBIX C IMOMOIIbK 3D-reyatu
MMIUTAHTATOB. O6e TeXHUKM IMO3BOJISIOT KOMITEHCH-
POBaTh UMEIOIINICS KOCTHBIN Ie(eKT, BOCCTAHOBUTD
YpOBEeHb CyCcTaBHOV auHuK. OceBasi Harpy3Ka Ha oIie-
PUPOBAHHYI0 KOHEUHOCTb BO3MOKHA YK€ B pPaHHEM
rocneornepanoHHoM rnepuoge [1]. OnHako Ha ceropn-
HSIIHUI I€Hb OTCYTCTBYIOT OTAA/I€eHHbIE Pe3yIbTaThl
MCIIONIb30BAHUSI TONOOHBIX METa/UIOKOHCTPYKLIVI
[18, 28]. K HemocTaTKam IBOVMHBIX KOHYCOB MOKHO OT-
HeCTM Majylo TJI0Ialb KOHTAKTa C HATMBHO KOCThIO
U BBICOKYIO CTOMMOCTb [29]. Kpome 3roro, st mo-
CTVKEHMSI TIEPBUYHOI CTaOMIBHOCTY TPEOYeTCsI BbI-
TOJIHEHME JTOTIOTHUTENIbHBIX OMUJIOB U TaK y>Ke CKOM-
MIPOMETUPOBAHHOM KOCTM Ij1s1 (POpMMPOBAHMUS JIOXKA
umiuiantata [1]. Takke wucronb3oBaHue KOHYCOB
orpaHMuYeHO 10 opMam ¥ TUIIOpasMepam, 4To Tpe-
O6yeT BO BpeMs omnepanyuy uX THIATEeIbHOro mombopa
[1]. B atyyassx npumMeHeHMsI MeTOa IBOMHBIX KOHYCOB
CYIIECTBYET PUCK MaJIbIIO3ULINY 6e[peHHOTO KOMIIO-
HEHTa BBUAY CJIOXXHOCTM BOCCTAHOBJIEHUS MPaBUJIb-
HOJi poTauuu, a UHOTAA U OTCYTCTBUSI BO3MOXKHOCTU
npuMeHeHnsT 0hCeTHBIX HOXKeEK [29]. TIpy MOBTOPHBIX
ornepanusx yaajeHue JAaHHbBIX KOMIIOHEHTOB J0CTa-
TOYHO 3aTPyJHUTEIbHO U MOXKET COMPOBOXIATHCS
roTepeit KOCTHOW mMacchl [1].
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OnbIT UCIONb30BAaHUS WHIAMBUAYATbHBIX WUM-
TUIAHTATOB [MOKAa He3HAYMTEeIbHBIN Kak B Poccun, Tak
u 3a pybeskom [11, 18, 28]. HecmoTps Ha TO, YTO UX
MpuMeHeHue TpebyeT Oojiee MJIUTENbHONM Ipemorie-
PaLlMOHHONM MOATOTOBKM, CTOMMOCTb KOHCTPYKLIMIA
HIDKEe 10 CpaBHEHMIO C IBOMHBIMU KOHYCAMMU WU
meranpote3amu [28]. UHauBMUAYaNbHbI UMIIJIAHTAT
B IIOJIHOM Mepe COOTBETCTBYeT KOCTHOMY AedeKTy,
YTO, HECOMHEHHO, o6JieruaeT paboTy Xupypra Io ero
YCTAaHOBKE U TO3BOJISIET COXPAHUTb KOCTHYIO Maccy
[11, 18]. Henb3s1 HEe OTMETUTH, YTO YPOBEHb COOTBET-
CTBUSI MMILIAHTATa T€OMEeTPUM MMeloIerocs nedex-
Ta 3aBUCUT OT KauecTBa MPOBEAEHHOro Ipenorepa-
LIMOHHOTO TUIAHUPOBAHMUSI U OTbITA MOJEIUPOBAHUS
MeIUIIMHCKUX U3Ienuil MoJoOHOT0 pota y MHKeHe-
pa-npoekTupoByka [18].

B nmpencraBieHHOM CTydae MaiMeHTKe ObLIO BbI-
MOJTHEHO IIeCcThb oIlepaluii Ha TpaBOM KOJE€HHOM
cycTaBe, B TOM 4uCIe TpU — IO TOBOAY MHMEKIu-
OHHOTO TPOIecca, MOTPe6OBABIIETO XUPYPTUUECKOM
00pabOTKM THOWHOIO ouara M yCTAaHOBKM CIieiicepa.
BrinonHeHHble omnepanyuyu 3aKOHOMEPHO MpUBeIn
K 3HAUMTEJIbHOM IOTepe KOCTHOM Macchl. B ciyyasx
MHOTOKPATHOTO penuauBa MHGEKIMM U Tpu 3Ha-
YUTETbHOM KOCTHOM JedeKTe IOCTAaTOYHO IIMPOKO
pacrpocTpaHeHa MpPaKTUKa BbITIOTHEHUS apTpozesa
[30, 31]. PesysbTaTOM [OaHHOV OIlepauuu SIBJSIETCS
OTCYTCTBYME KaKOM-TMO0 apTUKY/ISINY B KOJIEHHOM
CycTaBe, UTO HEraTMBHO CKa3blBaeTCs Ha KauecTBe
KMU3HM TMalMeHTa, OOHAKO MPU 3TOM COXPaHSeTCs
OITOPOCIIOCOOHOCTD HIKHEN KOHEUHOCTY. [IpUHSIB BO
BHMMaHMe IMPeuMYyIIecTBa U HeJOCTaTKM BCeX BO3-
MOYKHBIX METOAVK MPU TUIIE 3 KOCTHOTO AedeKTa Io
kinaccudurkanuyu AORI, 6bU10 IPUHSITO pelieHue 06
YCTaHOBKE MHIMBUIYAJTbHOTO TUTAHOBOTO MMILJIAH-
TaTa, C MOMOIIbI0 KOTOPOTO YAAJIOCh COXPaHUTh He
TOJILKO OITOPOCITIOCOOHOCTh HMKHEM KOHEUHOCTY, HO
U apTUKYISILMIO B KOJIEHHOM CYCTaBe, Jaxke IMpU COo-
XpaHeHUM Je@ULUTa aKTUBHOTO pa3rubaHus.

OG6 yCIenrHbIX pe3y/nbTaTax UCIIOIb30BaAHS MHIM -
BUAYyaJIbHbIX MMIUIAHTATOB Y MallMeHTK!, IepeHec-
11eli BaHaMHe3e SITh OllepaTUBHBIX BMeIIaTelbCTB Ha
KOJIEHHOM cycTaBe, coobmaet G. Burastero ¢ coaBTo-
pamu [32]. ITo maHHBIM PEHTTEHOIOTMYECKOTO MUCCIe-
JIOBaHMS B MpeHOTIepalMOHHOM Tepuofe, y 60JbHOM
O6bUT BBISIBJIEH MeTadu3apHbIii OCTEOaU3 OOoJbIlIe-
6epIIoBOil M OGeIPEHHO KOCTEN, COOTBETCTBYIOIINIA
tuny 3 o kinaccudurauym AORI. [Iy1s BocCTaHOBIIE-
HMST PYHKIMYM KOJIEHHOTO CyCTaBa ObUIM MHIUBUIY-
aJIbHO M3TOTOBJIEHBI OeIPEHHBIN U O0IbIIe6epIOBbIi
KOMIIOHEHTBI M YCTaHOBJEH IapHUPHBINA 3HIOIPO-
Te3. ABTOpBI He COOOIIAI0T 006 MHTPAOIIepPalMOHHbIX
WK TIOC/Ie0TIePallMOHHbBIX OCIOKHEHMSIX, BOSHUKIIINX
B TeuyeHMe [IBYXJIeTHEro Iiepuofa HabIomeHus.
Crycts 2 roga C MOMEHTa OIepauuy amIUIMTyga
OBWKEHMI B KOJIEHHOM CycTaBe cocTtaBuia oT 0 1o
90°, oueHka 1o omnpocHuky KSS — 86 6amios, ypo-

BeHb 6omu mo VAS — 0O 6amtoB. Ilo pesymbraTam
peHTreHorpaduu MPU3HAKOB MUTPAUM  KOMIIO-
HEHTOB He ObLIO OOHapykeHo. Ha Hamr B3mish, 3a-
PYOEKHBIM KOJIIETaM yIaJIoCh AOCTUYbL Oojiee BbICO-
KX (QYHKUMOHAIBHBIX PE3YAbTATOB I10 CPABHEHUIO
C HAIIMM KIMHUYECKUM HAOIIOfEHMEM, MTOCKOIbKY
B aHaMHe3e ObUI TOJIbKO OAVH 3IM30[, IIePUITPOTE3-
HOM MHGEKIMM, MeHbIlee YUCIO IOCIeI0BaTEb-
HBbIX XUPYPIUUECKUX BMEIIaTeIbCTB, YTO BO MHOTOM
ompepnensieT KakK YPOBEHb IMOC/Ie0NepaliIOHHO 60H,
TaK ¥ TePCHEeKTUBbI BO3MOXKHOW peaduUaIuUTanyun
M TOCTUTAaeMbIX (QYHKIIMOHATbHBIX PE3YIbTATOB.

ABTOpPCKNI KOJJIEKTUB BO IMaBe ¢ A.A. UepHbIM
MpeaCcTaBM/I CBOJ OITBIT YCTAHOBKM 26 MHOVBUAY-
aTbHO M3TOTOBJIEHHBIX AyTMEHTOB IIPU PEBU3UOH-
HOM 3HIOIPOTE3UPOBAHUM KOJIEHHOTO CYyCTaBa IIpuU
KOCTHBIX JedeKkTax TUIoB 2B u 3 nmo knaccuduramm
AORI [24]. Kakue-nmn60 TeXHUYECKME CIOKHOCTYU TIPU
MMIUTAHTAUUY WHOWBUIOYAIbHBIX TUTAHOBBIX ayT-
MEHTOB OTCYTCTBOBaJIM. ABTOpaMy OTMEU€EHO, UTO He
BO3HMKI/IO HUKAKUX OCJIOKHEHUI B PaHHEM ITOCIEe0-
repanyoHHOM Tiepuope. o pesynbraTaM peHTreHO-
rpabuy TPU3HAKM HECTAOMIBHOCTU KOMIIOHEHTOB
oTcyTcTBOBa/N. Yepes 18 mec. cpegHue pe3yabTaThl
1o onpocHuKy KSS cocrasuiu 97,5 6a/ioB, mIkajiam
WOMAC — 16,5 u FJS-12 — 45,9. IlonyyeHHbIe aB-
TOpaMM pe3ylbTaThl CXOAHBI C MCXOHAMMU, TTPEACTaB-
JleHHBIMM B pabore G. Burastero ¢ coaBTopamu [32].
Bonee Toro, B pabore poccuitcKux KoJiIer MpUBOISIT-
CSl yCIIellHble pPe3yabTaThl OIEepaIMii y MalueHTOB
C PasAMYHBIMM TUITAMM KOCTHBIX Ae(heKTOB KOJIeH-
HOT'O CYCTaBa, YTO TOBOPUT 00 3(PGHEeKTUBHOCTY IIPU-
MeHEeHMSI UMIUIAHTaTOB, M3TOTOBJIEHHBIX C IIOMOIIIHI0
aIAUTUBHBIX TEXHOIOTUA.

Ha ocHOBaHMM IIpUBeIeHHBIX ITPUMEPOB, a TAKKe
COOCTBEHHOTO OITbITA MCITOIb30BAHMST MHAVNBUAYATb-
HO M3TOTOBJIEHHBIX META/UIOKOHCTPYKIINI XOTEI0Ch
Obl OTMETUTDb OTCYTCTBUE TEXHUUYECKUX CJIOKHOCTEN
MIPY UX UMITIAHTALMY, @ TAKKE COMPSIKEHHBIX C HUMU
KOMIIOHEHTOB OUIMHAIBHOTO SHAOIpoTe3a. Ha Ham
B3IVISIT, 9TO SIBJISIETCS BECOMBIM ITPEVMYIIECTBOM I10
CPaBHEHMIO C TEXHUUYECKUMMU 0COOEHHOCTSIMM ITpUMe-
HEHMST METOAVIKY ABOMHBIX KOHYCOB.

3aKIoueHue

TakuMm 06pa3oM, PeBU3UMOHHOE SHOIPOTE3UPO-
BaHMe KOJIEHHOTO CyCTaBa MPY HaJMUYUU OOIIMPHBIX
KOCTHBIX He(}eKTOB MOXKET IPeICTaB/IsATb CIOKHYIO
3agauy. OMHMM M3 BAapPMAHTOB BOCITOTHEHMST KOCTHBIX
IedeKTOB SIBJITETCS YCTAHOBKA MHAMBUAYAIbHO U3-
TOTOBJIEHHOTO MMILIAHTaTAa. B IIpeicTaBIeHHOM HaMM
cJTlydyae MbI CMOINIM JOGUTHCS YAOBJIETBOPUTETbHBIX
pe3y/nbTaToOB Yy MalMEHTKM CO CJIOKHBIM aHAMHE30M
" OOIIMPHBIMY KOCTHBIMMU TedekTamu. [IpuMeHeHe
MHIMBUOYAIbHOTO MMILIAHTAaTa IMOMOIVIO M36eXaTh
apTpome3MpOBaHMsI, COXPAaHUTh OIOPOCIOCOGHOCTh
HIDKHEI T KOHEUHOCTM M apTUKY/ISIIIMIO B KOJIEHHOM
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cyctaBe. Ha Hail B3IV, MCIOJb30BaHME VMILIAH-
TaTOB, M3TOTOBJIEHHBIX C MOMOIIbIO 3D-TEeXHOJIOTHIA,
SIBJISIETCST TIEPCIIeKTUBHBIM peIlleHreM /ISl KOMITeH-
cauuu gedexroB TMIOB 2B u 3 mo kimaccudukauymm
AORI.

HHpopmuposarHoe coanacue

[TauueHTKa mana ,Z[O6p0BO]'IbHO€ MMMCbMEHHO€E MH-
d)OpMI/IpOBaHHOG corimacue Ha ny6m/u<aumo KIIMHN4Ye-
CKOro Ha6HIO,Z[eHI/I${.
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LMl TTOJTYYEHHBIX TaHHbBIX.

Bce aBTOpBI Mpounu u ogobpman GUHANIBHYIO BepCUI0 PYKOMMCU CTaTbM. Bce aBTOpBI COTMIACHBI HECTU
OTBETCTBEHHOCTDb 3a BCE acIeKThl PaboThl, UTOOBI 06eCIeYnTh HaJJjleskalliee pacCMOTpeHMe U pellleHre BCex
BO3MOXXHBIX BOIIPOCOB, CBSI3aHHBIX C KOPPEKTHOCTHIO U HAIESKHOCTDIO JII06071 YacTu paboThl.

Kougnuxkm unmepecos

ABTOpBI 3asIBJISIIOT 00 OTCYTCTBUM KOHGIMKTA MUHTEPECOB.
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Pedepar

AKmyansHocmb. 1o CUX TIOP NIPOAOJDKAETCSI AUCKYCCHUS O BBIOOPE TEXHOJIOTUM XUPYPTUUECKOTO BMEIIATeIbCTBA IIPU MOCT-
TpaBMaTUUECKUX MICEBI0APTPO3ax KIIOUMIIbIL. B TIocejHee BpeMst MOMY/ISIPU3YETCS UCIIOMb30BaHMe MaI00epIi0BO-IOCKYT-
HOJ PEKOHCTPYKIMU, OFHAKO HEMCUEPIIAaHHBIM OCTAEeTCS MOTEHI[MaJ METOLMK UPECKOCTHOTO OCTeOoCHMHTe3a. OnucaHue
KJAUHUYeCK020 cay4as. [TanveHT 70 JIeT B pe3y/abTaTte MafeHus IOTyYI IIepesioM CpefHeit Tpetu aquadusa ieBoit KiIouu-
1bl. OH TIepeHec 4 BapMaHTa XUPYPrMUECKOro JeueHus: HaKOCTHBI 0CTeOCHHTE3; HAKOCTHBI OCTEOCHHTE3 + ayTOI/IaCTH-
Ka; HAKOCTHbI OCTEOCUHTE3 + MaI06EePIIOBO-TOCKYTHASI PEKOHCTPYKIIVS ; YpECKOCTHBII ocTeocuHTe3. CITyCTSI MeCSI] Ioc/ie
YETBEPTOI TIOMBITKM OTIepaTUBHOIO JieueHust ObUIM JOCTUTHYTHI CpaliieHne, yayuileHne GyHKIMY TpaBoit BepxHei KoHeu-
HOCTM M KauecTBa KM3HM Tal[eHTa. BO3MOKHBIMM MIPUUMHAMM HEyIau MpeaiipyuHuMaeMbIX Ie4e6HbIX MEPOIIPUATHUIL MO-
I'YT 6BITh TEXHOJIOTMYECKIE IIOTPEIIIHOCTH, 8 MMEHHO He[JOCTATOK CTa6MIbHOCTY hMKcaluy pparMeHTOB 13-3a HEBEPHO 13-
6paHHOI JIVHBI METAJZIOKOHCTPYKIIMM, HEIIOJTHOLIEHHAs OlleHKa aHaMHe3a ¥ BbISIBJIeHHbIe KOTHUTUBHO-TIOBEJ€HUYECKIe
0CO6eHHOCTH GOMBHOTO. 3akitoueHue. TIOMBITKY OMEePATUBHOTO JIEUEHUST C MCIIOAb30BaHMEM ITOTPYKHBIX KOHCTPYKIIMIL
B COYETAHMUM C KOCTHOI ayTOIIACTMKOM, BK/ITIOUAst KOSKHO-KOCTHbIE ayTOTPAHCIIAaHTAThI, He Bcerma 06ecrevnBaioT JOCTH-
sKeHMe CpalileHus TIepeIoMOB KIIOUMIIbI. B TOMOOGHBIX CUTYAIMSX 11€/1ec006pa3sHO BOCIIONb30BaThCS TOTEHIIMATIOM METOAVK
YPECKOCTHOTO OCTEOCHHTE3A C MOAG0POM 060CHOBAaHHOM KOMIIOHOBKM KOHCTPYKIUU.

KiawoueBbie c1oBa: PEKOHCTPYKIMS KIOYUILIbI, JIO>KHBI CyCTasB, HOpr)KHOI;II OCT€OCHMHTE3, MUKPOXUDPYPTIUA, IlpeCKOCTHhII‘/’I
OCTE€OCHMHTE3.
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Hypotrophic Clavicle Pseudoarthrosis Treatment:
a Case Report

Oleg A. Kaplunov %, Sergey A. Demkin?, Kamil F. Abdullaev?, Kirill O. Kaplunov'!

I'Volgograd State Medical University, Volgograd, Russia
2 Multidisciplinary Medical Center, Volgograd, Russia

Abstract

Background. The treatment of post-traumatic of the clavicle false joint remains a subject of discussion regarding the
technology of the surgical intervention. Recently, the use of vascularized fibular flap reconstruction technique has been
popularized, but the potential of the external osteosynthesis remains relevant. Clinical case description. A 70-year-old
patient got a fracture of the middle third of the left clavicle diaphysis as a result of a fall. He underwent four surgical
treatment options: plate osteosynthesis; plate osteosynthesis + bone autoplasty; plate osteosynthesis + vascularized
fibular flap reconstruction; external osteosynthesis. A month after the fourth attempt of surgical treatment, fusion,
improvement of the function of the right upper limb and the quality of life of the patient were achieved. Technological
inaccuracy, namely, the lack of the fragments fixation stability due to the incorrectly chosen length of the plate, as
well as an incomplete assessment of the anamnesis and the identified cognitive — behavioral features of the patient,
are considered as possible reasons for the treatment failure. Conclusion. Attempts of surgical treatment using plates
in combination with bone autoplasty, including vascularized skin-bone flaps, do not always ensure the achievement
of clavicle fractures fusion. In such situations, it is advisable to use the potential of external osteosynthesis with the

reasonable planning.

Keywords: clavicle reconstruction, pseudoarthrosis, plate osteosynthesis, microsurgery, transosseous osteosynthesis.
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BBenenmne

[Mepenomsl ximouunsl (kofg mo MKB-10 S42.0)
BXO[ISIT B AECSTKY Haubosee 4acThIX MOBPEKAEHMMI
KOCTei1 CKejleTa M COCTaBJAIOT OT 3 1o 17% B 06-
e CcTpykType TpaBM. OCHOBHOJ KOHTUHIEHT I0-
CTpajaBIINX COCTAB/ISIIOT JIMIA TPYLOCIIOCOOHOTO
BO3pacTa, reHIepHOe COOTHOIIeHue — 2:1 B MOJIb3Yy
MYX4MH [1].

Cpeny MeTONOB jieUYeHUS TEePeloOMOB K/IKUMIIbI
CO CMellleHMEeM OTJIOMKOB Hambosiee pacrpocTpa-
HEH HAaKOCTHbBII ocTeocuHTe3. [IpyM BO3MOXHOCTU
TOYHOT'O COITOCTaBJIeHUSI GParMeHTOB U CTaOUIbHO
(puKcanuy OTIOMKOB MeTOAMKA IpeariosaraeTr Imu-
pOKoe OoOHaskeHMe KOCTH, YTO 3HAUUTENbHO YXYA-
1IaeT ee IMTaHue, CHIM>KaeT penapaTMBHbIﬁ IIOTEeH-
LAl U yBeIMUMBAET PUCK Pa3BUTUS OCIOKHEHU, B
TOM UMC/Ie 3aMelJjIeHHOV KOHCOMUIAlUM OTIOMKOB
¢ GopmupoBaHMeM JIOKHOTO cycTaBa. Ilo maHHBIM
JUTEePATYphbl, YACTOTA IOJOOHBIX OCIOKHEHWUI CO-
craBiasiet 4,5-7,7%, u uX JedeHUe IIpPeICTaBJsSIeT
3HAuUKUTeNbHbIE TPyOHOCTH [2]. HeobxomgumocTs yaa-
JIEHUSI HEeXKU3HECIIOCOOHBIX (parMeHTOB KOCTHOIA
TKaHU U B TO ke BpeMsl COXpaHeHMsI aHaTOMMUYeCKOi
JUTMHBI KITIOYMIIBI 00YC/IaBIMBAIOT MOKA3aHUS K TPU-
MEHEHMIO PEKOHCTPYKTMBHBIX METOLOB JIeUeHMS.
[llrpoko pacnpoCcTpaHEeHHbII MeTOH, 3aMelleHUs

IedeKTOB ayTo-/ayIOTPaHCIIAaHTATOM MJIM KOCTHOM
CTPY’KKOJ (B TOM UMCJie B COUETAaHUM C OCTEOUMHIYK-
TUBHBIMM MaTepuaaamMu) JOITOe BPeMs OCTaBaJCs
MeTOA0M BbIOOpPA, OIHAKO HEePeAKO ero mpumeHe-
HJe TaKKe 3aKaHYMBAJIOCh HeyZauell B CBSI3U C 3aBe-
IOMO CKOMITPOMETMPOBAHHBIM KPOBOCHAOXKeHMEM
B 30He JmedeKTa.

B 5TOi1 CBA3U B IowiegHue OEeCcATUIEeTUS B I10-
OOOHBIX C/IydasX, a Takke Ipu AebULIUTe KOCTU
MoC/Ie pe3eKUUM BOCHAIUTENbHBIX OYaroB U OITyXO-
Jieil, BCce dYallle BBIMOJIHSIIOT MUKPOXUPYPTrUUECKYIO
PEKOHCTPYKLIMIO, OCHOBHBIM ITPEUMMYILECTBOM KO-
TOpOil OCTaeTcsl He3aBUCUMOE KPOBOCHAOXKeHMe
TPAHCIUIAHTUPYEMbIX KOMIUIEKCOB TKaHeii [3, 4, 5].
BriepBbie omucanHbIli emne B 1975 r. Mmano6epiioBbIit
sockyT (MBJI) 6bICTPO 3aBOEBAJT IMIMPOKYIO ITOMYIISIP-
HOCTb M IO CErofHSIIUHMI eHb IIMPOKO MCIIOJb3Y-
eTcs 111 MMKPOXMPYPIUIECKO PEKOHCTPYKLMUY TIPU
medexrax 60MBIIMHCTBA TPYOUATHIX KOCTEM, HUKHEN
U BepxHeN venocrei [6, 7, 8]. OnHaKO HeCMOTpS Ha
ompeeneHHYIO TTOMY/ISIPHOCTD, B 3apyOesKHOI 1 OTe-
YeCTBEHHOI JUTepaType MMEIOTCS JUIIb HEMHOTO-
YucIeHHble onucanus npumeneHus MBJI npu mices-
Ioaptpo3e ximounibl [9]. He ompeneneHsl peranu
MMUKPOXUPYPTUUECKOM IUIACTUKM  MaobepiioBbIM
KOCTHO-KOXKHO-(acIaabHbIM JIOCKYTOM, B TOM YMC-
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Jle BBIOOpP ¥ TEXHMKA BbIIENEHMS PEIUIMEHTHBIX
cocynmoB, (opmupoBaHue U GuUKcamys JIOCKyTa, 0CO-
GEeHHOCTM MOHMUTOPMHTA U [p., & TAKKE HaJbHe1as
TaKTMKa JIeUeHMs B C/lyuae Heymauin.

Ilenv nybnuxayuu — Ha TPUMEpPE KIMHUYECKOTO
HaOJIOMeHMS TT0Ka3aTh BO3MOXKHOCTM YPECKOCTHOTO
OCTEOCHHTEe3a IPY JIeUeHUY KOMOPOMIHBIX MalyeH-
TOB TOXKMJIOTO BO3pacTa C HeCpalleHUsIMU Iepeso-
MOB K/TFOUMIIBI.

KiauHndeckoe HaGmogeHue

Mauuent 70 et B mapte 2018 1. B pe3ynbTare mna-
JleHUsI TOTyYnJI [lepeioM cpefHei Tpetu nuadmsa ae-
BOJ1 KJIIOUMIbl. B TeyeHme yeTpIpex MecsLeB OH IIPO-
XOOWJI KOHCEPBAaTMBHOE JjieueHMe B amMOyIaTOPHBIX
YCIOBUSIX, 3aKOHUMBIIeecs] opMupoBaHMeM Hecpa-
meHus (puc. 1a).

B ogHOM 13 cTanMOHApOB ropofa GbLT BHITTOTHEH
HAaKOCTHBIV OCTEOCHHTe3 JIEBOJ KIIOUMLIbI INIACTUHOM
AO '/, Tpy6KM C yIII0BOJ CTaOMIIBHOCTBIO B COYETaHUM
CO CepKJISDKHBIM MIBOM (puc. 1b).

Cnycrsa 4 mec. ociie nogbeMa TSDKeCTU HalyieHT
MOYYBCTBOBAJ Pe3KYI0 60JIb B 06/1aCTV OTIepaTUBHO-
ro BMelarenbcTBa. Ilocie npoBeneHUsT KOHTPOIb-
HOJi peHTreHorpaduu AUArHOCTUPOBaHbI Hecpa-
[IeHMe KIUYUIIbI ¥ IIepeioM MeTaJIOKOHCTPYKLIUNU

(puc. 2).

Puc. 1. PeHTreHorpaMMa KJIHOUMIIbI MALIMEHTa:
a — TpU TIOCTYILJIEHUN
b — mmoc/ie HAKOCTHOIO OCTEOCHHTE3a

Fig. 1. X-ray of the patient’s clavicle:
a — at admission;
b — after plate osteosynthesis

Puc. 2. PeHTreHorpamma uepes 4 Mmec.
Toc/Ie oIepanyy: HecpalleHye KII0YNIibl ¥ I1epeioM
MeTa/UVIOKOHCTPYKLIMU

Fig. 2. X-ray 4 months after surgery:
non-union of the clavicle fragments and hardware
fracture

B mpyrom cramymoHape maiyeHT BHOBb ObUI IIPO-
OIepMUpPOBaH: BBINIOJHEH HAKOCTHBIII OCTEOCUMHTE3
C MCIIOJb30BaHMEM KOCTHOM ayTOKPOUIKM U3 60Jb-
mebeproBoii Koctu. Crryctss 10 Mec., HeCMOTpsSI Ha
TIONBITKM MeOUKaMeHTO3HO u PRP-ctumynsauumu
ocTreoreHe3a, ChHOPMUPOBAICST TUIOTPObUUECKUIL
JIOXKHBIV CyCTaB JIEBOI KIOUMLBI (PUC. 3).

Puc. 3. PentreHorpamma yepes 10 mec.
TOC/Ie PEOCTEOCHHTE3a: TUITOTPODUIECKIIt TOXKHBIN
CyCTaB JIeBOM KITHUMUIIbI

Fig. 3. X-ray 10 months after reosteosynthesis:
hypotrophic false joint of the left clavicle

IMauyeHT obpaTwicsa B Hall HeHTp. Ha MomeHT
OCMOTpa IPeIbsIB/ISI KajJ00bl Ha yMepeHHble 00/
B 00J1aCTY IIJIACTMHbBI, 00beM ABVKEHMII B I€BOM ILJIe-
YeBOM CyCTaBe ObLI OTpaHMYeH: CrubaHyue COCTaBU-
o 150°, pasrubaune — 40°, orBemeHre — 110° mo
B.O. Mapxkcy (1978). [lanpnanyst TKaHel B 06/1aCT j1e-
BOJ KJIFOUMIIbI OKa3a/1ach 60/1e3HeHHOI. 3HAaUNTEIbHO
CHM3WJIOCh KauecTBO sKu3Hu. O1eHka 1o mkane SF-36
cocraBwia 37 6ay10B. M3 COMyTCTBYIOMIEN ITATOIOTUN
y TalyeHTa OTMeuYeHbl PaclpOoCTpaHeHHbIVi aTepo-
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CKJIEpO3 apTepuii, NOATBePXIeHHbIT Y3U cocynos;
uileMmuyeckass 0O0e3Hb CcepAlla, OCIOXKHMBIIASICS
OCTPBIM KOPOHAPHBIM CMHAPOMOM B 1996 T.

Ha KT onpeneneHbl 3aMbIKaTelbHbIE MJIaCTUHKU
KOCTHBIX KaHaJIOB C MCTOHUEHMEM KOHIIOB OTJIOMKOB.
Takum 06pa3oM, BepupUIMPOBaH IUIIOTPOPUUECKITi
JIOKHBIN CyCTaB. YUMUTBIBAsS aHAMHE3 U BbISIBJIEHHbIE
0COGEHHOCTY JIOKAJIBHOM CUTyalluy, IIPUHSITO pellie-
HMEe O JIOCKYTHO-KOCTHOILIACTUYECKO/ PEeKOHCTPYK-
LMU KIIOUUIIBI C MUCITOIb30BaHMEM MUKPOXUPYPIU-
YeCKOM TeXHUKM. Pojib MUTAKNIMX COCYOOB OTBEAEHA
cucTeMe TIOTIepevyHoi apTepuu Ieu U IMOBEepPXHOCT-
HBIX SIpeMHbIX BeH. [locyie COOTBETCTBYIOIIEN ITOA-
TOTOBKM, COIIACHO TPEOOBAHUSIM OTE€UYECTBEHHBIX U
MEXIYHApOOHBIX CTaHAApPTOB, 03.12.2019 r. nanueHT
ObUI ITPOOTIEPUPOBAH.

[Mapa/iyielbHO BepXHEMY Kpaw KIIOUUIbI BbI-
MOJTHEH paspes IJIMHOM 15 ¢cM, U3 KOTOPOro yaajeHa
MeTa/NIOKOHCTPYKIMs. VicceueH pybelr, BBITTOJIHEHA
pe3eKIsl KOHIIOB OTJIOMKOB /10 TTOSIBJIEHUSI «KPOBSI-
HOJI POChI», IpU 3TOM CHOPMUPOBAJICSA AMAcCTa3 Ha

Puic. 4. KoMOGMHMPOBAHHbIN TOCTYII K KITIOUMUITE
Fig. 4. Combined approach to the clavicle

npoTspkeHuu 4,5 cm. 13 S-06pasHoOro paspesa BOOJb
3a[HEr0 Kpasi KMBATeIbHOM MBIIIIbI BbIAEIEHbI pe-
LIUITMEHTHBIE COCYIbI a. et V. transversus colli (puc. 4).
[Tynmbcaniust apTepuy COCTOSATENbHA, BeHa (QYHKIMO-
HMPOBaJIA HA BUAMMOM MPOTSKEHUN.

ITocne mMapkupoBKM 1Of KOHTpoiaem Y3U npu
MOMOIIM PyYHOro VY3-moriepa InephopaHTHBIX CO-
CYIOB KJIACCMYECKUM TIEPeSHUM OOCTYIIOM chopmmu-
POBaH JIOCKYT C COXpaHeHMueM a. et v. tibialis anterior
u n. fibularis profundus. BellioTHeHa ITBOJHAs OCTEO-
TOMMSI Majo6eploBOii KOCTM (Ha 6 CM HIUKE TOo-
JIOBKM Maji006epIioBOii KOCTM M Ha 6 CM BBIIIE JIaTe-
panbHOV n0AbIKKM). [Toce BbIge/NeHUs U MePEBSI3KU
IUCTAIbHOTO ydYacTKa d. et V. peroneus MoOOWIN30-
BaH TPaHCIUIAHTUPYEMbIii (parMeHT KOCTU BMeCTe
C MbIIIEYHOV MamkeToit u3 m. flexor hallucis longus
u m. tibialis posterior. TlepoHeaabHbBI COCYIMCTHIN
ITyYOK BBIZIEJIEH U OTCeUEH Y 6udypKanum ¢ 3aJHUMMU
60/bIIe0epIIOBBIMU cocygaMmu. [IpousBemeHa apari-
Tanysi KOCTHO-MBIIIIEUHO-KOKHOTO JIOCKYTa B 30HE
nmedekTa, Py 3TOM MMILIAHTMPOBAHO 5,2 cM KOCTHU
mis co3ganust sddekra «pacrmopKu» C yMepPEeHHOI
KOMIIpecCueil Ha CThIKax C KOHIIAMM MATPUYHBIX
dparmeHToB. OTIOMKM (DUKCHUPOBAHBI PEKOHCTPYK-
TUBHOJM IIJIACTMHOM C YIJIOBOJ CTAaGMIBHOCTHIO.
AHACTOMO3bI COCYIOB JIOCKyTa C d. et V. transversa
colli BBITIOJIHEHBI 110 TUITY «KOHEII-B-KOHeI» (puc. 5).
ITyck KpoBOTOKa — 06€3 OCOOEHHOCTEN, OTMEUEeHbI
KPOBOTOUYMBOCTb KOCTM M MBIINIEYHON MAaHKeThl,
a Takke ybemuTeNbHbIE TIPU3HAKY KPOBOOOPAIIEHMS
B CUTHAJIbHOJ KOXXHOJ IJIOIIAgKe.

[Mocsie HaTOKEHMS IIBOB HA paHy HAJl Pe3MHOBBIM
BBIITYCKHMKOM KOHEYHOCTh MMMOOWIM30BaHa Ha
8-11 Hefl. B OpTe3e ¢ OTBOASIIEN MMHOV. PaHHMIT 1 OT-
JaJIeHHbII MMOC/IeoNepalyiOHHbIe TIEPUOIbI ITPOTeKa-
i 6e3 ociokHeHMiA. TTocie CHITHUSI OpTe3a MalyeHT
MIPUCTYIIUII K peabwmmTaiium B oobeme JIOK u pusmo-
JIe4eHUs C yUeTOM 0COGEHHOCTEN PeKOHCTPYKTUBHO-
IO BMeIIaTebCTBa.

Puc. 5. Buz paHbl Ha 3aBepIlaoieM dTare onepauuu (a) ¥ KOHTpoabHas peHTreHorpamma (b)

Fig. 5. View of the surgical wound at the final stage (a) and control X-ray (b)
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Yepes 4,5 mec. mocie ornepauyum BO BpeMsl 3aHSI-
st JIOK manyeHT IMOYYBCTBOBAJ PE3KYIO O0JIb B 00-
JIaCTU JIeBOM KIuuibl. [IpyM OCMOTpe BbISIBIEHBI
CUTHJIbHBIN KOXKHBIN JIOCKYT C COXpPAaHHBIM KPOBOC-
HabOkeHMeM, YMEPEHHBIN OTEK CpemHel TPeTU KITIo-
YMUIbl M MUKPOMNOIABUXHOCTb Ha ee TPOTSKEHUM.
Ha penrreHorpacgumu o6Hapy>KeHbI ITePeIoM IUIacTHU-
HbI U HecpallleH!e B 30He MTPOKCUMaJIbHOTO KOHTaK-
Ta TPAHCIUIAHTATa C MATPUYHBIM (pparMeHTOM IIpu
OYEeBUIHBIX MPU3HAKaX KOHCOMUIAIUU OIUCTATBHOTO
CUMHOCTO3a (pucC. 6).

Puc. 6. PeHTreHorpamMma Ipy OBTOPHOM OOpallleHuu:
TepeyioM IUIaCTUHBI U HecpallleHye B 30He
MMPOKCUMAaTbHOTO KOHTaKTa TPaHCIUIaHTaTa

C MaTpPUYHBIM (PparMeHTOM, TPU3HAKU

KOHCONMMUIALUY IUCTATBHOTO CMHOCTO3a

Fig. 6. X-ray at follow-up: plate fracture

and non-union in the area of proximal contact

of the graft with the matrix fragment, signs of distal
synostosis consolidation

Crosb yIopHble HeyJauy IpefiiecTBYIIIUX 3Ta-
0B, BKJ/IIOYAsI Hallle IIepBOe BMEIIATe/IbCTBO, IIOTPe-
60Ba/IM OTIOTHUTEIbHOTO OCMBICJIEHMSI CUTYaIlUM.
Bbbu1 mpoBemeH aHa/IN3 TEXHMYECKUX M OpTraHM3aly-
OHHBIX MOMEHTOB. YIIIyOJIeHHBI/ OIMpOoC MalMeHTa
BBISIBWJI HEKOTOpble OCOOEHHOCTM TIOBEIEeHUYeCKUX
MaTTepHOB. B yacTHOCTH, MAIMEHT YIIOMSHY/ HaBsI3-
YMBBIN [OBUTATEJIbHBI CTEPEOTUIl «I1I0UEeChIBAaHMUS»
MOSICHUYHOM 30HBI CHOMHBI MMEHHO JIeBOJ KUCTbIO.
Ha ocHOBe cieflaHHBIX BbIBOAOB, HAPSIy C TaKTUKOM
IJINTEIbHOM MMMOOM/IN3ALMM KOHEYHOCTM Ha OTBO-
Isiieii myHe, 6610 pelieHo BhIIoaHUTh YKO Kitio-
Yuilbl B BUAE KOMOMHMPOBAHHOIO HAaMPSKEHHOTO
octeocunresa (KHO) co cBoeoOGpa3sHOii KOMIIOHOB-
KOV KOHCTpyKUMM, npegnoxxkeHHoi JI.H. ConoMuHbIM
¢ coaBtopamu [10]. Beibop aTOi MeTOmMKM ObUT OC-
HOBaH Ha CTpeMJIEHMM MAaKCHMMAajJbHO COKPATUTh
TpaBMaTM3M BMeEIIATeIbCTBA MJISI COXPAHEHMS I0-
CTUTHYTOM KOHCOMUAAUMM B [OUCTATBHOM CThIKe
TpaHCIJIAaHTaTa U CO3[IaHHO B pe3y/ibTaTe JOCKYTHO-
IJIACTMYECKOIO 3Talla HOBOJ CeTM KPOBOCHAOKEHMS
30HBI HECPAIleHMSI.

[Tpecnenys sty uenb, 21.05.2021 r. 1mog, HAPKO30M
Mbl YOQIWIN TIJIACTUHY U3 LOCTYIIA 10 CTAapOMY IOCIe-
oTepaInMoOHHOMY pyOITy, TpUUYEeM CUTHATBHBIN JIOCKYT
KOXXM C yUeTOM ToIorpadum cocygucToro aHacTOMO-
3a 00601 CBepXY. 3aTe€M, OCBEKMB KOHIIBI OTJIOMKOB
MCEBI0APTPO3a ¥ MaKCMMAIbHO PEITOHMPOBAB UxX ad
oculus, co CTOPOHBI aKPOMMUATBLHOTO KOHIIA B KITIO-
YUIly 10 ee IJIMHHUKY TMPOBEIU COULY IMaMeTPOM
2 MM, KOHEIl KOTOpoii IepdopupoBal KOPTUKAJIb-
HBIIi CJIOJ MPOKCMMATbHOTI'O OTIIOMKA U KOXY BOIN3U
TPYAVHO-KIIOYMYHOTO CcowieHeHMs. 113 He60MbIIoro
paspesa MSITKMX TKaHei HaJli HUM OCYILEeCTBJIEH 3a-
I'Mb KOPOTKOTO CBOGOIHOTO ITEPOBUIHO 3aTOUEHHOIO
KOHIIa Ha 270° ¢ morpy>keHmueM OCTpUS B TKaHb KIIIO-
ynibl. TakuM 06pa3om GbIT CO3IAH «SIKOPb» Ha MTPOK-
CMMaJbHOM OTJIOMKe [Jis TOCeAyIoleil KoMIIpec-
CUM Ha CTbIKE €ro C TpaHcIiiaHTaToM. CBOOGOIHBINM
KOHel[ CIUIbI CO CTOPOHbI aKpPOMMAaAbHOTO KOHIIA
KOCTY 3a(MKCUPOBAIM B CTEPKHE-«TATYHE» arnapa-
Ta MnusapoBa, KOTOPBIA CMOHTUPOBAINU K OMOPHOI
cucreme. IlowtemHsis mpeacTaBisiia cob60ii KOHCOJb-
HYI0 IVIaHKY Ha 4 OTBePCTUS U3 KOMILIEKTA arrapara,
(bUKCHMPOBaHHYIO Ha ABYX CAMOHAPE3HBIX CTEPIKHSIX,
BBEJEHHBIX B aKPOMMAJbHBINA OTIOMOK. Takass KoMm-
TIOHOBKA 3a CUeT TSATYM CIUIIbI K aKpOMMATbHOM OTIOpe
M03BOJIM/IA CO30aTh KOMIIPECCHIO Ha CThIKE OTIOMKOB
K/IIOUMIIBI HA OTIePalMOHHOM CTOJIEe U MOAepKUBaTh
ee B rocyenywiiem (puc. 7).

Puc. 7. Peutrenorpamma nocie KHO kntouniibi
Fig. 7. X-ray after clavicle combined external
osteosynthesis

IMocneomnepalOHHbIN TTepUO, MPOTeKaa 6e3 oc-
yoskHeHu#. C yueToM NpeabIAyIINX Heyaad MMMOOY-
JIM3alMI0 KOHEUHOCTY B OpTe3€e C OTBOASIIEeN MIMHOM
OBLIIO PelIeHO OCYIIECTBIISATh 0 MOSBIEHUS OUeBUI-
HbIX PEHTTeHOJOTMYEeCKMX MPU3HAKOB KOHCOIMIA-
1K, HO He MeHee 3 Mec. Kpome TOro, ¢ yueToMm BO3-
pacTa mamyeHTa M OCTeOIeHUMU, 3apUKCUPOBAHHOI
B XO[Ie TIpeoIepaliOHHOT0 00C/Ieq0BaHMsI Ha OCTe0-
IEeHCUTOMEeTpUM, TpoBOAMIACh (apMaKojormye-
CKasl TIOAJEepKKa OcCTeoreHesa Ha3HaueHMeM Taob-
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JIETUPOBAHHBIX (HOPM aJ€HIPOHOBOI KUCIOTHI U
0OCTeOoTeHOHa B BO3pacTHO-BECOBO J03UPOBKe. Yepes
3 nus HauaTa JIOK CcycTaBOB KMCTU U MajblEB, Uepes
3 Hell. — MAaCCUBHO-aKTMBHAS pa3paboTKa JIOKTEBOTO
cycTaBa B opTese.

Yepes 4,5 mec. BO3HMKIO BOCHAJEHME TKaHEA
Yy CTepKHEM aKpOMMAaJIbHOWM OMOpPBI C MOTepeit CTa-
OUIBHOCTM (PUKCALIMM, B CBSI3M C YeM Oropa ObLia
JIeMOHTMPOBAHA, a CIIMIIA «IIepeKyIleHa» HaJl KOXeil
(puc. 8a). ITocste moo6CaeOBAHMS VICTATbHbIN KOHEI]
CITUIIBI TTOJ BHYTPMBEHHBIM HapKO30M U3 HEOOJIbIIO-
ro paspesa ObUI MOTPYKEH B aKPOMMUAIbHBIN KOHEI]
KJTIOYUIIBI, TAKMM 00PA30M CITUIIA OCTA/IACh apMUPY-
IOIIMM 97IeMeHTOM 06eux 30H cpaimeHus. ITocne 3a-
SKMBJIEHMS] PaHbl MEPBUYHBIM HATSKEHMEM MHalVeHT
MIPUCTYTIVIT K KOMIIEKCHOV peabuamTanym, BKIoJa-

o1ein naccuBHO-akTUBHYIO JIOK n OTJI o MEANBU-
IyaJIbHOJ ITporpaMmme.

IIpn ocmoTpe uepes 4 mecC. IOCA€ BBIIUCKU U3
CTallMOHApa IalMeHT Kajaob He MpembsBIIsI, MOT
BBIMTOJIHSATH ObITOBYIO JeSITEIbHOCTh B IOJHOM O0b-
eme. O6beM IBVKEHUI B IIJIEYEBOM CyCTaBe BO3POC:
oTBemeHMe — 85°, mepenHsst meBuauusi — 90°, saj-
HssT — 45° mo B.O. Mapkcy. MbliieuHast cuia JBVKe-
HMII cocTaBjsia 3,5-4 6a110B. PeHTreHOI0rMYecku
cpallleHue TOATBEPKIEHO, YBeJIMUMIACh TJIOTHOCTD
KOCTHOT'O pereHepara B 30He cpaieHus (puc. 8b).

CyObeKTMBHO IallMeHT AOCTUTHYTHIM Pe3y/IbTa-
TOM JIOBOJIEH, a MOJIOKUTEIbHAS AMHAMMKA KauecTBa
SKM3HU Uepe3 Mecs], IToc/ie BBIMTMCKY U3 CTallMoHapa
o mkayse SF-36 Bbipocia Ha 40 6a/uIOB M JOCTUI/IA
75 6asoB.

Puc. 8. PeHTreHOrpaMMbI KJTIOUMIIBI TIOC/TE IEMOHTaKa aKPOMMAIbHO OTMOPHI () ¥ OKOHUYATEIbHOTO 3Tara ieueHus (b)

Fig. 8. X-ray of the clavicle after the removal of the acromial module (a) and the final stage of treatment (b)

Oo6cyRmeHne

B peabmiutanyy mauyeHTOB C MICEBA0APTPO3aMU
KJIIOUULBI XMPYPTUUECKUIT METOJ, IeYeHUSI 10 HACTOSI -
L1ero BpeMeHM CYUTAETCS BEAYIIUM, OLHAKO TaKTUKO-
TeXHUYeCKMe MOAXOAbI K HeMY OCTalTCs IpegMeTOM
auckyccun. [IpUUMHOI 3TOro SBJASIOTCS KakK aHaTo-
MUYECKe OCOOEHHOCTY YpEe3BbIUANHO IOJBUKHOI
KOCTM — eIMHCTBEHHOTO CBSI3YIOILErO 3BeHa Iosica
BepxHeil KOHEUHOCTH C TYJIOBUIIEM, TaK U JeueGHbIe
3a7,a4M — PEKOHCTPYKUUSI U cTabuibHas purcaumst
(parmeHTOB, pelieHe KOTOPbIX BO3MOKHO Pa3iny-
HbIMM criocobamu. Hamnbosee yacTo paccMaTpuUBaIOT-
€SI METOLMKM MTOTPY>KHOT'O OCTEOCUHTE3a B COUETaHUN
€O CBOBOTHO aJIJI0- UJTY ayTOIJIACTUKOIA, B TOM YMCIIE
KPOBOCHAa0XaeMbIMM TpaHCIUIaHTaTaMu [6, 7, 8, 9].

B mpepacTaBieHHOM Ciay4ae MaiMeHT 72 JeT ObLI
MMOMKOMOPOUIHBIM U paHee IepeHec nBa Hedpdek-
TUBHbBIX BMEIIATeTbCTBA. IIpU €ero 06palieHny B HaIly
KJIMHUKY HaJIMuMe KOCTHOTO JedeKTa B 30He Hecpa-
LIeHMSI He OCTaBJISIZI0 COMHEHMI B CKOMIIPOMETUPO-
BaHHOCTY U HECOCTOSITEIbHOCTY KpPOBOOOPAIIEHUS
B Kirounite. OgHUM 13 Hauboee 3GpGEKTUBHBIX B MO-
IOOHOIE CUTYallM METOLOB IMPUHSITO CYUTATh PEKOH-

CTPYKLMIO CBOBOIHBIM KOXKHO-KOCTHBIM JIOCKYTOM Ha
COCYIMCTOI HOXKKe. MI3BeCTHO, YTO KpOBOOOpalieHne
TAKOIr0 TPaHCIIAHTATa IPAKTUUYECKM He 3aBUCUT OT
COCTOSIHMSI PELMIMEHTHBIX TKaHei. BbImonHeHue
MOJO6HBIX BMELIATENbCTB TPeOyeT 3HAUMUTETbHOIO
OIepaLYOHHOIO BPEeMEHM U CJIOXKHOIO aHeCcTe3Muo-
JIOTMYECKOro Imocobust. OmHAaKO MpU HOCTATOYHOI
IIOATOTOBKE ¥ HETaJbHOM IUIAHMPOBAaHMM BMeIIa-
TeJIbCTBA BEPOSTHOCTh YCIIEXa COCTAB/ISIET He MeHee
90-92% [11]. CBo1O /N€NTy B OOCTMKEHME TIOIOXKMU-
TeJIbHOIO Pe3ybTaTa BHOCUMT OPraHM3alus MYIbTHU-
OpuramHoi paboThbl XUPYProB.

CTOUT OTMETUTD, YTO OITACHOCTH, CBSI3aHHbIE C IV -
TeJbHBIM aHECTe3MOJOTUUECKUM T10CO0MEeM, He06X0-
IMMO UCKTIOUNTD B IIEPBYIO 0uepens. [OMoTHUTEIbHO
BHMMAaHME CIeAYeT YAEISATh JOCTATOUHOCTI MHPY3UU
M MCIIONb30BAHMIO AHTUKOArY/ISIHTOB. Takke Heo6-
XOOMMa KOHCY/IbTALMSI aHTMOXUPYPra sl CHYKEHUS
PYMCKOB MCIIOb30BaHMs MaI06€pPI0BOr0 TPAHCILIAH-
Tara B KauecTBe IUIaCTMYEeCKOro Marepuaia. Bce atu
1 apyrue (GakTOpbl HO/KHBI ObITh YUTEHBI M B3SIThI
10 KOHTPOJIb IO BMeEIIATeIbCTBA. B Xome omepaiyu
HaMM MCIONb30BaINCh CTAHAAPTHBIE ITPOTOKOJIBI
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bopMupoBaHMs AOCTYIIA K KIIOYUIIE U PEIUIMEHT-
HBIM COCyIaM, a Takke «IIOfbemMa» Maj106epIioBOro
TpaHCILIaHTaTa.

Heymauy mpoBemeHHOr0O HaMyu Ha IEPBOM 9Ta-
e CJI0KHOTO B TAaKTMUYECKOM U TEXHUYECKOM OTHO-
IIeHMM CITOCO6a KOCTHO-JTOCKYTHOM TUTACTUKU MBI
CUUTaeM CJIeACcTBMEM psaa npuumH. C TEXHUYECKON
TOYKM 3PEHMS, BO3MOXKHBIM HeIOo4YeTOM (GuKrcauymm
OBLJIO WCIONMb30BaHME IUIACTUHBI, yIOepKMUBAIOIIeH
MaTpu4Hble (parMeHTbl JIMIIb TpeMs BUHTaAMMI.
Bo3MoOkHO, IJ1s1 TPOGMIIAaKTUKM TOAOOHBIX ITPo6ieM
11e/1eC000pa3sHO YBEIWMYUTb [JIMHY TIACTUHBI IJIsT
TOrO, UTOOBI 002 MaTPUUYHBIX OTJIOMKA (DMKCUPOBATD
Kak MMHMMYM YeThIpbMSI BMHTamMMu. BmecTe ¢ Tem
OTPULIATENIBHOM CTOPOHOJM TaKOr0 pelIeHUS MOXXET
0Ka3aTbCsI JOTOJHUTENbHBIN TPABMATU3M U CBSI3aH-
Hble ¢ HMM pucku. Kpome Toro, He Bcerma Takoe pe-
IIeHMe BBITIOTHMMO IO aHATOMMUYECKUM YCIOBUSIM.
Emie oiHa 113 BO3MOXKHBIX IPUYMH CTOJIb YIIOPHBIX He-
yIad, BKJIIOYast ITPOBeIeHHbI HAMU C PUMeHeHUeM
MMUKPOXMUPYPTUM TIEPBBI STAIl JIeUeHMUs, CKPbIBAJIACh
B ITOBeJIeHYECKX 0COOEHHOCTSIX MalyieHTa. DTOT HIO-
aHC, KaK YIIOMMHAJIOCh, OB YCTAHOBJIEH B X0jIe 6ojee
IMOAPOOHOro OIpoca HalyeHTa 06 0COGEHHOCTSIX ero
(pu3MUecKoit aKTUBHOCTYU. BBIJIO BBISICHEHO HaInyue
Yy HEero MMIIEpPaTUBHOTO IBUTATEIbHOIO CTePeoTUIIa
B BUE YaCTOTO TOYEChIBAHUS JIEBOW KUCTHIO KOKU
CITMHBI B 30HE IPYA0-TIOSICHUYHOTO OTe/Ia IT03BOHOY-
HJKA U [TOBTOPSIBIIETOCS, CO CJIOB MALIMEHTA, HE MeHee
IecsiTu pas 1 6oJiee B TeueHMeE THS. DTO 0OCTOSTENb-
CTBO B UMC/Ie TTPOYUMX IeTalel, B YaCTHOCTU YITOMSHY-
TBIX TEXHUYECKMX TIOTPEITHOCTEN, ObIJI0 YUTEHO TP
oIpeieNIeHN TAKTUKM ¥ TEXHOJOTUM UEeTBEPTOro
OIepaTMBHOTO BMeIIaTelbCTBA y nanyeHTa. Kak mo-
Ka3aJl OIbIT, UTHOPMPOBAaHMeE IMPOTOKOJIA TIATETbHO-
rO OIpOoca ManyeHTa HapsIoy C APYTUMMU ITPUIMHAMMU
MOYKET CBECTM Ha HeT yCUJIUS KBIMGUUIMPOBAHHOMN
MHOTOITPOMUIBLHO 6pUTraabl CIIEIMaTINCTOB.

Vcnonp30BaHMe KOMOMHMPOBAHHOTO HAIPSIKEH-
HOTO OCTEOCHHTEe3a B KauecTBe aJbTepPHATUBBI IO-
BTOPHOJ ITOMNBITKE JIOCKYTHOM PEKOHCTPYKLIMM OKa-
3aJ10Cb OOOCHOBAHHBIM ¥ 3()GEKTUBHBIM. MaJbIit
TPaBMaTMU3M BMeIIATEIbCTBA C BO3MOKHOCTHIO KOH-
TPOIUPYEMOTO MOAAEPKAHMUS KOMITPECCUM HAa CThI-
Ke OTJIOMKOB SIBUJIMCb, Ha Hall B3IJISiZ, OCHOBHBIMU
COCTaBJAOIIMMU ycIexa. ITOT (GakT MOATBEPKIAeT
HeOoOXOOMMOCTDb BJIAleHUS CIEeUMAINCTAMU OpTOIIe-
JIO-TPaBMAaTONIOTMUECKUX KIVHUK IMIMPOKUM CITeK-
TPOM JIeueOHbBIX TEXHOJIOTUIL. BMecTe ¢ TeM OH cBUJIE-
TeJIbCTBYET O COXPAHEHMM ITOTEHIIMAIA YPECKOCTHOTO
OCTEeOCMHTE3a KaK MeTOoJa BbIOOpa B CJIOKHBIX K-
HMYECKMX CcuTyanusx. Mcrnonb3oBaHue B (uHaze
IMabUKCUPYIONIEeli CITUITBI B KAUECTBE apMUPYIOIIETO
KJIIOUMITY 3JIeMeHTa 6bUIO 060CHOBAHO, C OJHO CTO-
POHBI, CTpeMJIEHNEM WCKIIOUUTh HENpeaBUIeHHYIO
TpaBMaTMU3alMIO 30H CpalleHus TpU ee yIoaJeHUn,
C APYTO¥ CTOPOHBI, GBI MPUHST BO BHMMAHMe BO3-

MOSKHBIV BO3BPAT K MOBEIEHUYECKUM JeBUAIIMSIM I1a-
LIMEHTA CTapIIero Bo3pacra.

3aKjIoueHue

IpencraBieHHOe HAOIOAEHME ellle pa3 CBUIETe Ib-
CTBYET O TOM, UTO peabuanTalus manyeHToB cTapiiei
BO3PACTHO IPYIIIIbI C HECpAIleHMEM KITIOUMITHI TTpeJi-
CTaBJIIET HETPUBUAIbHYIO 3amauy. ITOMbITKM oImepa-
TUBHOTO JIEUEHUSI C MWCIIONIb30BAHMEM IOTPYKHbBIX
KOHCTPYKIIUI B COYETAaHUM C KOCTHOJ ayTOILIaCTUKOIA,
BKJTIOYAs] KOKHO-KOCTHbIE ayTOTPAHCIUIAHTAThI, He
BCerma 00ecreunBaloT cpalieHne. B mogo6HbIX CUTY-
aLMsIxX 1e/1ecoo06pasHoO MCII0NIb30BaTh MOTEHIMAT Me-
TOOVK UYPECKOCTHOIO OCTEOCHMHTEe3a ¢ ImogoopomM 060-
CHOBAaHHOJ KOMITOHOBKM KOHCTPYKLMK. Heo6XomyMbl
IanbHelme uccreqoBannus 3QpGeKTUBHOCTU UCTIONb-
3yeMBIX PV JaHHO MaTOJIOTUM METOIMUK JIEUEHNS.

HHpopmuposarHoe coznacue

[MauyeHT gaj MUCbMeHHOe WMHOOPMUPOBAHHOE
comiacue Ha ITyOJMKAIMIO KIMHUYECKOTO HabIIIo-
OeHus.
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OcHoOBHbIe TpeHAbl B SHAONPOTE3MPOBAHMMU Ta300eApPEHHOro CycTaBa
Ha OCHOBAHMM JAHHbIX perucTpa aprtponnactuku HMUL, TO
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Pedepar

JaHHas my6IMKanus SIBIsieTcsl OQUIUATbHBIM OTYETOM, OITMCHIBAIOIIMM BCE OMEPALIMM TOTATbHOTO SHAOMPOTE3UPOBAHMS
(T3II) tasobempenHoro cycraBa (TBC), 3aperucTpupoBaHHbie B 6ase maHHbix ¢ 01.01.2007 mo 31.12.2020 r. 3a aTOT ITe-
puop GbLIO BBHITIONMHEHO 74762 omepauun: 67019 (89,64%) nepBuuHbix U 7743 (10,36%) peBU3MOHHBIX. [0/ TAlVIEHTOB
MY3KCKOT'O ¥ sKeHCKoro mosa npu nepsuyHoMm TOII coctaBmia 41,1% u 59,0% cooTBeTcTBeHHO. Bo3pacT mauueHTOB Mpu
nepBuuHoM TIII B cpenHem coctaBui 57,8 net (95% IU ot 57,7 mo 57,9), npu peBusmonHom — 59,3 net (95% U ot 59,0
o 59,6). AGcomoTHOe uncno onepaumii mepsuuHoro TIIT TBC, BHeceHHbIX B 6a3y Permcrpa, eXKerogHo YBeIUUMBaIOCh
¢ 2007 mmo 2012 r. C 2015 r. HaG/II0JaeTCs TEHAEHINS K ITOCTeITIeHHOMY yMeHbIeHnio uncia TIII TBC B cBsisu ¢ 6oee MH-
TeHCUBHBIM POCTOM BbIMIOJTHSIEMbIX PeBU3MOHHBIX apTPOIIACTMUK KOJIEHHOTO cycTaBa. KonmuecTBO peBU3MOHHbIX ollepa-
LM Kose6eTcs OT rofia K rofy C SIBHOM TeHAeHILMel K yBelnyeHnio, 3a uckaoueneM 2020 r. Bosbias mons peBusuit
MIPUXOAUTCSI HA paHHME PeBM3UM, BHIIIOJIHEHHbIE B IIepBble roabl nocie nepsuyHoro TIII TBC, a Takke Ha paHHMe pe-
peBu3uu. OCHOBHBIMU TUIIaMU GUKCALIUM IHAONPOTE30B Ipu epBuuyHOM TDII B TeueHMe OTYETHOTO ITepuoja SIBJSIUCh
6ecriemenTHas (50,89%) u rubpunHas (32,33%). V maiMeHTOB CTapuiMX BO3PACTHBIX TPYIIIT OTMEYaeTCs] 3HAUMUTEIbHOe
yMeHbIlleHKe N0y 6eclieMeHTHOM GpuKcauu, Ipy 3TOM HapacTaloT A0 IMOPULHBIX, PeBepC-TUOPUIHBIX U IIeMEHTHU-
pPYeMbIX KOHCTPYKUMit. OTMeUaloTcsl 3HAaUMTeTbHbIe KOJe6aHMsI B COOTHOIIEHNSIX Pa3IMYHBIX 10 TUITY GUKCALNY UM-
IIJIAHTATOB B pa3Hble IOfbl.

KiroueBbie ciioBa: Ta3o6elpeHHBIN CYyCTaB, NMEPBUYHOE 3SHAOMPOTE3MPOBAHME, PEBU3MOHHOE IHIONPOTE3UPOBAHUE,
PEruCTp SHAONMPOTE3UPOBAHUSI.
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The Main Trends in Hip Arthroplasty Based on the Data in the Vreden’s
Arthroplasty Register from 2007 to 2020
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Abstract

This publication is the official report describing all total hip arthroplasty procedures registered in the database from
01.01.2007 to 31.12.2020. During this period, 74762 operations were performed: 67019 (89.64%) primary and 7743 (10.36%)
revision. The proportion of males and females underwent primary arthroplasty was 41.1% and 59.0%, respectively.
The age of patients with primary arthroplasty was 57.8 years (95% CI from 57.7 to 57.9), with revision — 59.3 years (95% CI
from 59.0 to 59.6). The absolute number of primary hip arthroplasty procedures added into the database increased annually
from 2007 to 2012. Since 2015, there has been a trend towards a decrease in the number of hip arthroplasty, due to the more
intensive growth in the number of knee replacements performed. The number of revision hip arthroplasty operations varies
from year to year with a clear tendency to increase, except 2020. The large proportion of revisions are accounted for by
“early” revisions performed in the first years after primary hip arthroplasty, as well as “early” re-revisions. The main types
of implants fixation on primary arthroplasty during the reporting period were cementless (50.89%) and hybrid (32.33%).
In patients of older age groups, there is a significant decrease in the proportion of cementless fixation, while the proportion
of hybrid, reverse hybrid and cemented structures is increasing. There are significant fluctuations in the ratio of different

types of implants fixation in different years.

Keywords: hip joint, primary arthroplasty, revision arthroplasty, arthroplasty register.

Funding: state budgetary funding.

BBenenne

KonmmuecTBo omnepaiuit  9HAOMPOTE3MPOBAHMS
(3IT) Tasobempennoro cycraBa (TBC) Bo BceM mupe
exkerogHo yBenuumBaeTcs. CoriacHO JaHHBIM 0OTTpoca,
npoBefieHHOr0 HalyMoHaAbHBIM MEIUIIMHCKUM UC-
CJ1eloBaTeNbCKUM IIEHTPOM TPaBMAaTOJIOTUU U OPTO-
neguu uM. P.P. Bpemena (HMUII TO um. P.P. Bpenena),
B 2019 r. B Poccuiickoit @emepaiiyy 6bIIO BBITTOTHEHO
6os1ee 88,5 ThIC. MEPBUYHBIX M PEBU3MOHHBIX 3aMeH
Ta306epeHHOro cycraBa. Takum o6pa3oM, pacpo-
crpaHeHHocTb JII TBC cocraBmia 61,3 Ha 100 ThIC.
HacejieHMs. DTO 3HAUMUTENIbHO MeHbllle, YeM B pa3-
BUTBIX €BPOIEICKUX CTpaHax, HO B 1,4 pasa 6osblile,
yeM B 2015 r. B PO [1]. 3HaUUTENBHO paCIMPUTD KO-
JIMYECTBO U Treorpaduio MepBUYHBIX BMEMIATEbCTB
MO3BOJINJ TIepeBO, 3TUX omnepanuii B cucremy OMC,
BCJIEAICTBYE Uero K BBITIOJIHEHUIO SHAOIIPOTe3MpoBa-
HUSI TIOAK/TIOUMINCH HOBbIE 1IeHTphI, ¥ B 2019 1. 70,5%
riepBruHbIX D1 TBC 6bI7I0 BBITIOTHEHO B CYyOHEKTOBBIX
M YaCTHBIX MeAULIMHCKUX opranu3anmsix. CToab 3Ha-
YUTETbHbIE 00bEMbI BMEIIATEIbCTB TPEOYIOT OIEHKMU
TeHJIeHIMIi, HAOI0IaeMbIX B ITIEPBUYHOM UM PEBU3U-
OHHOM 3HAoIMpoTesupoBanum TBC, YTO BO3MOKHO
TOJIbKO TIPY aHajIM3e GOJBIIMX MAaCCHMBOB TAHHBIX.

DJIeKTPOHHASI BepCUs PErucTpa SHIOIPOTe3UPO-
Bauusa TBC HMUI] TO um. P.P. Bpenena ¢yHKIMO-
Hupyetr ¢ 2006 r. B mepBbiit rom B 6a3y JaHHBIX
B TECTOBOM pEXMME BHOCWMJIMCH TOJIBKO OTHEeIbHbIE
aryyau sHponporesupoBanus. C 2007 1. peructpaunm
TOJIeKaT BCE IMALMEHTbI, KOTOPbIM BBIIIOIHSIOCH
TIEPBUYHOE WM PEBU3MOHHOE 3SHIOIPOTE3MPOBa-
HMe Ta306eqpPeHHOr0 CyCTaBa B OTAENEHUSIX IIeHTPa,
CTIIeMAIM3UPYIONINXCS Ha OKa3aHUM 3TOTO BUAA TO-
momru. C 2011 1. perucTp GYHKIMOHUPYET HA HOBOI
MHTEpHeT-IJIaTpopMe C BO3MOXKHOCTbIO BHECEHMUS
IaHHBIX C YOAJEHHOTO JOCTyHa M 00s13aTesieH s
3aIl0JIHEeHMS BO Bcex OoTheneHusix meHtpa. C 2013 r.
K 3aI0JIHEHMIO 06a3bl JaHHbBIX IPUCOIVHUINCH eIl
HEeCKOJIbKO MeIUILIMHCKUX OpraHmu3alnmii Poccuiickoii
denepaliviu, YTO MO3BOJUIO CYIIECTBEHHO pacliu-
pPUTH reorpaduio oneprpyeMbIxX manyeHToB. OJHAKO
K HACTOSIIIIEMY BPEMEHM OIyOIMKOBAHO TOJIBKO Ue-
ThIpe paboThl, OCHOBAaHHbIe HA JAHHBIX PErucTpa
[1,2,3,4].

Hacrosimas my6nmmkanmst siBasieTcst ouiimab-
HBIM OTYETOM, B KOTOPOM OTpaXeHbI BCE oOIepa-
uyuu Il TBC, 3aperucTpupoBaHHbie B 6a3e JaHHBIX
¢ 01.01.2007 mo 31.12.2020 1.
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Ha momeHT mpoBeeHMs aHaiu3a B 6a3e JAHHBIX
peructpa II1 TBC HMUII TO um. P.P. Bpenena 6b110
BHeceHO 74762 3amucu ¢ 2007 mo 2020 r. IIpu stom

nepsuyHoe DIl TBC 3apeructpupoBaHo B 67019
(89,64%) cmyyasx, a peBU3NMOHHOe — B 7743 (10,36%)
arydasx (Taom. 1).

Tabnuya 1
PacnpeneneHnue 3anuceii B perucTpe mo rogam
[TepBuyHOE PeBu3nOHHOE Beero
Ton 9HIONPOTE3VPOBaHME 9HIOMPOTE3VPOBaHME
n % % n %
2007 1335 88,18% 179 11,82 1514 100
2008 1566 87,53% 223 12,47 1789 100
2009 1760 89,52% 206 10,48 1966 100
2010 2124 88,24% 283 11,76 2407 100
2011 2258 83,72% 439 16,28 2697 100
2012 2623 84,75% 472 15,25 3095 100
2013 4961 90,36% 529 9,66 5490 100
2014 6321 92,24% 532 7,78 6853 100
2015 8354 93,52% 579 6,50 8933 100
2016 8177 91,04% 805 8,96 8982 100
2017 8025 90,30% 862 9,68 8887 100
2018 8089 88,75% 1025 11,25 9114 100
2019 7819 88,99% 967 11,02 8786 100
2020 3605 84,98% 637 15,02 4242 100
Uroro 67019 89,64% 7743 10,36 74762 100

0O0uIas CTPYKTypa onepamuii
SHAOINPOTE3NPOBAHNUS TA300€IPEHHOTO
cycrasa

AGCOMIOTHOE YMCIIO OIepalnii MepBUYHOTO SHI0-
nporesupoBaHusi TEC, BHeCEHHbIX B 6a3y perucrpa,
esxerofHo ypenuumBanoch ¢ 2007 mo 2012 r., oTpaskast
pactyiiye 06beMbl BICOKOTEXHOIOTUUHOM MTOMOIIIMN.
C 2013 mo 2015 r. oTMeuaeTcss pe3Koe yBeauueHUe
pPerucTpMpyeMbIX CIIydyaeB, CBS3aHHOE C BK/IIOUEHU-
€M B DEerucTp HOBBIX MEeOUIIMHCKUX OPTaHU3aLMIA.
3aremM HabmoO#AeTCS TEHAEHIMS K TOCTENeHHOMY
yMeHbIeHnio uucia II1 TBC, 3aBucsiemMy ot 6oee
MHTEHCUMBHOTO pPOCTa KOJIMYEeCTBAa CAy4aeB 3aMeHbl
KOJIEHHOTO CyCTaBa, HabmogaeMoro B (enepaibHbIX

9000

LIeHTpax BbICOKOTEXHOJIOTMYHOI MMOMOILM, UTO BefeT
K HekoTopoMy ymeHbliueHuto gonau 11 TEC. B 2020 r.
MPOM30LUIO pe3Koe CHMUKEHME UMC/Ia BbIIOTHEHHBIX
omnepauuii 11 TBC, cBSI3aHHOE C BBIK/IIOUEHMEM psifa
MeOVULVHCKMUX OpPTaHu3aluii U3 mpoiecca OKa3aHus
CIIelMaJM3UPOBAaHHOM, B TOM 4YMC/Ie BBICOKOTEXHO-
JIOTMYHOM TpaBMaToI0ro-opToneauyeckoil moMouu
BCJIE[ICTBME TiepenpodManMpoBaHmsl KOoeK sl Tpu-
eMa MalyeHTOB C HOBOI KOpPOHaBMUPYCHOI MHbek-
uueit SARS-CoV-2 (COVID-19). Tlpu aToM Konuue-
CTBO peBU3MOHHBIX omnepauuit III TBC konebnetcs
OT rofia K oAy C SIBHOV TeHAEHLMEN K yBeIUYeHUI0
abCoOMIOTHOTO UKc/Ia cryyaeB 3a uckiaodeHuem 2020 T.

(puc. 1).

8000

7000
6000
5000

Puc. 1. Iunamuka
BHECEeHMUS TaHHbIX

/ \ B PETVCTp apTPOTUIACTHKA

4000 / \ Ta306eIpPeHHOTO CyCTaBa
3000 ¢ 2007 o 2020 r.

/ Fig. 1. Dynamics
A T of data entry into the hip
1000 —— —— ——— arthroplasty register

6 from 2007 to 2020
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
—ﬂepsuuuoe 3HAONPOTE3UPOBaHME e PEBM3WOHHOE 3HAONpOTE3UpOBaHUE
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Pacripenenene BHOCMMBIX TAHHBIX
10 MeIUIMHCKUM OPraHM3aIusIM

V3 ob6riero uuciaa 3aperucTpUpOBaHHBIX CITyYaeB
OI1 TBC BHeceno HMUIL] TO um P.P. Bpenena 32623
sarmcu (50,52%), ®IITOI (r. Yebokcaprl) 17 368 3a-
mmceit (23,32%), ®LTO3 (r. Bapuaym) 10570 cryuaeB
(14,19%), ®LUTOS (r. CmoneHck) 6375 (8,56%) 3arnu-
ceii U Ipyrue MeOULIMHCKME OpraHM3aluyu PasHOro
ypoBHS — 2539 Habmogennii (3,41%).

K Opyrum MeguUMHCKMM YYPEXIOEeHMSIM OTHO-
caTess (B TOpSAKe YObIBaHMSI 0O0beMa BHECEHHBIX
maHHbIX): TAY3 S0 «Knmmanueckas OGONbHMUIIA CKO-
poii memuumHCcKoy momomy umM. H.B. ConoBbeBa»
(r. Ipocnasib), 000 «YpanbCKuit KIMHUYECKUI JTeueo-
HO-peabUIUTAlMOHHbIN 1eHTp» (r. Huskumit Tarwm),
OI'BY «DenepanbHbIii LEHTP BBICOKMX MEAUIMHCKUX

@) 3,7i ®

9,14%

14,67%
47,51%

24,97%

= HMWLU, TO um. P.P.BpepeHa = ®LTOK3, YeboKcapbl

®LUTOK3, bapHayn

TexHosmoruii» Munsgpasa Poccum (r. KanuHuHTpan),
OI'BY «BcepoCcCuiickuili eHTP SKCTPEHHO! U paauo-
UMOHHON MenuuuHbl uM. A.M. Hukudoposa» MUC
Poccuu (r. Cakt-IleTep6ypr), DI'BY «pKyTCKMiT HAyY-
HBI LIEHTP XUPYPIUM U TPAaBMaTONOTUMN» (T. IDKYTCK),
[MepBoiit CaHkT-IleTepOyprckuit MeOUIIMHCKUI YHU-
Bepcurer um. W.II. TlaBnoBa (r. CaHkr-IleTep6ypr),
I'V3 «Topomckas KiuHMYeckas OombHuia N2 3»
(r. Bonrorpan), ®I'BHY «HayuyHO-MCCIe0BaTeNbCKUI
MHCTUTYT peBMartomormu um. B.A. HacoHosoii»
(r. Mocksa).

CooTHOLIEHNE NEPBUYHOTO U PEBU3MOHHOTO H-
monporesupoBaHuss ThbC B IpencraB/ieHHBIX Opra-
HU3AIMIAX ObUIO Pa3JIMUHBIM, COOTBETCTBEHHO [IO/IU
BHECEHHBIX 3aM1Celi TaKKe ObLIM PasHbIMM IS TIEP-
BuuHOro u pesusmoHHoro JI1 TEC (puc. 2).

3,42% 0,69%
9,97%

8,63%

77,29%

= OUTOMI, CmoneHcK

= fipyrve

Puc. 2. PacripesienieHne MeAUIIMHCKMUX OpPTraHU3aIMii TI0 KOJIMYECTBY BHECEHHBIX C/TyyaeB B 6a3y perucrpa
aprporiactuku: a — nepsuyHoro 1 TBC; b — peBusmonHoro 311 TBC

Fig. 2. Distribution of medical centers by the number of cases entered into the database of the arthroplasty register:

a — primary hip arthroplasty; b — revision hip arthroplasty

Pernon IIPOXKMBaHUA ITAIIMEHTOB

BxitoueHne HOBBIX IIEHTPOB B 6a3y perucrpa cy-
IeCTBEHHO W3MEHMUJI0 Treorpadui OMepupyeMbIxX
nauyeHToB. Ecniu go 2012 r. BKIIOYMUTEIbHO OCHOB-
HYI0O MacCy COCTaBJISUIM TMalMeHThbl, MPOKMBAIOIIMe
Ha Ttepputopunu CeBepo-3anamgHoro demepasbHOTrO
okpyra (®0), uTo ompenensyioch reorpa@uUIecKUM
pacnionoxkenuem HMMUIL] TO um. P.P. Bpenena, To
¢ 2013 1. cy1eCTBEHHO BbIPOC/Ia O0JIS MAlMeHTOB U3
ITpuBomkckoro, Cubupckoro u lLlentpanbHoro @0,
roe pacrionaratotcss Tpu @OIUTOD, BBINOIHSOIIMX
6osblie 00beMbl BBICOKOTEXHOJIOTMYHO ITOMOIIA
MMPeuMYyIIeCTBEHHO KUTEeISIM COIpele/bHbIX Teppu-
TOpUIt (puc. 3).

[Tpu aTOM pacnpene/ieHe MalMEeHTOB 110 OKpyTram
MPOXMBAHMST TaKKe pasjanuaeTcsl TpyU MePBUYHOM U
peBusmonHoMm 11 TEC (puc. 4). B yacTHOCTH, B CTPYK-
Type peBusmoHHOro I TBC oTMevaeTcsi 3HAUNUTENb-

HOe yBenu4ueHue nonau nauueHToB u3 000 B cpaBHe-
HUM ¢ nepBuuHbIM (14,5% u 3,8% COOTBETCTBEHHO),
YTO CBUJIETENIbCTBYET O TOCTATOUHO OOJIBIIIOM KOJIMYe-
CTBe TIepPBUYHBIX OIepaliyii, BbITIOJHSIEMbIX B JAHHBIX
TepPPUTOPHUSIX, HO HEJOCTATOYHO Pa3BUTON CUCTeMe
PEBU3MOHHOTO 3HAOMpPOTEe3MpoBauus. Y, Haobopor,
npu nepsmuyHoM III TbC pmonsa maumuenTos u3 OO
CYIIIeCTBEHHO BbIllle, YeM IIpY PeBU3MOHHOM — 3TO
3HauuT, yTo B LIDO ecTh Ipyrue LEHTPHl peBU3UOH-
HOTO 3HAOIPOTEe3MPOBaHMS (He BXOJsIIe B PeTUCTD),
KOTOpbIE «3a6MpaloT Ha CeOs» ITUX MALVIEHTOB.

I‘EHI[epHOE paciipeaeseHe nmaiuaeHToB

CooTHoIlleHNe XeHIIMH M MYKUMH B 1IeJIOM COC-
TaBjsieT 1,4:1, HO B pa3Hble Trofbl ObLIO JOCTATOUHO
BapuabeabHBIM KakK MpPY MEPBUYHOM, TaK U MPU pe-
BU3MOHHOM 3HAomnpoTe3upoBanuy TEC u Kojaebanoch
ot 1:1 go 1,8:1 (puc. 5).
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100%
90
80
70
60 Puc. 3. Pacripegenenne
50 ManyeHToB Mo
perroHam IpoXKMBaAHNUS
40 (bemepanbHbie okpyra)
30% B IVVHAMUKe
20 Fig. 3. Distribution
of patients by regions
10 of residence (federal
0 districts) in dynamics

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

XX R 2R

X K& R

HC3¢0 mUDPO mHOPO mCKOPO MNP0 mYPO mCPO m AP0 m3apybexbe M HET AaHHbIX

4,13% ~0,23% @ 3,35% 0,20%
11,98%
16,55%
1,63%
37,44% \\
42,49%
LAY 11,36%
8,56%
7,38%
8,59%
3,84%
18,04% 14,52% 7,09%

= C300 mUPO = HOPO = CKPO = MNP0 =VYPO = CHO = AP0 = 3apybebe

Puc. 4. PacripeiesieHye AIMEHTOB 110 pervOHaM MpoxkuBaHus (pemepasbHbIe OKPyTa):
a — npu nepsuunoM II1 TBC; b — mpu peBusmonnom II1 TBC

Fig. 4. Distribution of patients by regions of residence (federal districts):
a — for primary hip arthroplasty; b — for revision hip arthroplasty

@

100%
90
i Puc. 5 (a). CooTHOIIeHNE
MY3KUMH U SKEHIIUH
70% B IMHAMMUKe:
60 a — IpU IepBUYHOM
50 SHIOMNPOTE3MPOBaAHUU
40 TBC;
Fig. 5 (a). The ratio
30
of men and women
20 in dynamics:
10 a — for primary hip
0 arthroplasty;
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B MyMYMH B KeHLWWH
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®

100%

X R
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40%
30%
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Puc. 5 (b). CooTHoLIeHNUe
MY>KUMH U SKEHIIVH

B IMHAMMKe:

— TPV PEBU3VIOHHOM
SH/IOIPOTE3MPOBAHINI
TBC

Fig. 5 (b). The ratio
of men and women
in dynamics:
— for revision hip
arthroplasty

(on

c

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

B MYMKUYMH B OKEHWWH

Bo3pacT nanmeHTOB

Cpenuuii BO3pacT MalMEHTOB B 0a3e perucrpa
cocraBun 57,8 ner (95% IOW or 57,7 mo 57,9), Me 59
set (ot 13 mo 102) (puc. 6). 9TO CylIECTBEHHO MEHb-
e, YeM B [JaHHble HAlIMOHAJbHBIX PETUCTPOB €BPO-
MefCKUX CTpaH, TAe CpeoHMii BO3pacT Kojebiercs
B npenenax 68—70 ner*. ITo knaccudukauyy BO3 ra-

3 000 Cpepnee = 57,98

Cra. OTen. = 12,508
N=74484

Yacrtota

30,00 50,00 70,00

110,00

Bospacr

Puc. 6. PacripesiesnieHye MauyeHTOB I10 BO3PacTy

B 0011171 TPYIIITE MaleHTOB

Fig. 6. Distribution of patients by age in the general
group of patients

KOe 3HaueHMe IM0Ka3aTeNisI OTHOCUTCS K KaTeropum
«CpemgHuit Bo3pacT». Ero BeMumuHa, BEpOsITHO, 00bSIC-
HSIETCSI HU3KOM NoJelt B CTPYKTYPE NalMieHTOB TTOXKU-
JIBIX JIIOZIeJi C TepejoMaMM ITPOKCUMMAIbHOTO OT/ela
6enpa (cM. paszen «IMarHo3sl MalieHTOBY).

BospacT MyKuMH ¥ SKEHIIMH CYyIeCTBEHHO pas-
mmuancs — 55,5 ner (95% I ot 55,4 oo 55,6), Me 57,0
(ot 15 mo 95) u 58,8 net (95% OU ot 59,7 mo 59,9), Me
61,0 rox, (ot 13 mo 102) coorBeTcTBeHHO. CpegHnii BO3-
pacT IalMeHTOB MPY PEBU3MOHHOM 3SHIOIPOTE3U-
poBaHuM 6bUI GOJIbIIE, YeM IPU TTEPBUYHOM BCEro Ha
1,5 roma u cocrasisiet 59,3 et (95% W ot 59,0 mo 59,6),
Me 60,0 et (ot 19 1o 98). B 2011 r. mpon30111710 pe3Koe
CHIDKEHME CpeHero Bo3pacTa MallieHTOB IIPU PEBU-
3MOHHOM 3HIOIPOTE3MPOBAHUM, UTO, BEPOSITHO, CBSI-
3aHO C MOAK/IIOUEeHMEM K paboTe perucrpa OTaeaIeHust
JIeueHus MEePUUMILIAHTHON MH(EeKUUM, The JIEUUTCS
60JIBILIOE UMCIO TALMEHTOB OTHOCUTEIBHO MOJIOOTO
BO3pacTa, HO B 11€JIOM OTMeYaeTCsl TeHIEHIIUS K yBe-
JIMYEHUIO CpeIHEero Bo3pacTa Kak IIpy IePBUYHOM, TaK
W IpU PEBU3MOHHOM SHIONPOTe3upoBaHuu (puc. 7).

IIpu omeHKe pacmpeneneHus MAlMEeHTOB I10 BO3-
pacTHBIM IpyIiaM B IMHAMMKe 110 TOfAaM OTMeuaeTcst
TeHAEHIMS K YBeJIMUEHUIO [TONM CTapllinX BO3pacT-
HBIX TpYyIIN. BO3MOKHO, 3TV MPOLIeCChl YACTUYHO CBSI-
3aHbl C y4acTMeM B IOC/ie[lHMEe TPU TOfia B perucrpe
CYOBEKTOBBIX OpraHM3aluii, OKa3bIBAMOIIUX B 6OJb-
oM o6beMe IOMOIIb IaleHTaM C HepeIoMaMu
ITOBK (puc. 8).

* National Joint Registry for England, Wales, Northern Ireland and the Isle of Man, 17th Annual Report 2020, http://njrcentre.org.uk;
Norwegian Arthroplasty Register, REPORT, June 2020, http://nrlweb.ihelse.net/eng/default.htm; Swedish Hip Arthroplasty Register, Annual

Report 2019, www.shpr.se
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Fig. 7. Dynamics

of the average age

of patients with primary
and revision hip
arthroplasty
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Puc. 8. JoneBoe
pacmopepeneHne
MaIeHTOB TPy
9HIOIPOTE3UPOBAHUM
TBC no Bo3pacty u rogam:
a — TIpU IEPBUYHOM

OI1 TBC;

— [P PeBU3VOHHOM
OI1 TBC

Fig. 8. The share
distribution of patients
with hip arthroplasty by
age and years:

a — for primary hip
arthroplasty;

— for revision hip
arthroplasty

o

c*

JlyarHossl NanyeHTOB
IlepsuuHsie onepayuu

B rpynme nauueHTOB, INOABEPrIIMXCS IEepBUY-
Homy JI1 TBC, Bce [MarHo3bl GbUIM CTPYITUPOBAHBI
B 9 IMarHoCTUYECKUX IPYII:

— MepBUYHbIN (MAMOTIATUYECKIIT) apTPO3;

— IOUCIJIaCTUYECKMiT apTpo3 (KOKcapTpo3 B pe-
3yJAbTaTe AUCIVIA3UU, AUCIUIA3UST Ta306eApeHHOro
CycTaBa pa3HbIX CTeleHeit, 6one3Hb [lepTeca U BpoXK-
IIeHHbII BBIBUX 6empa);

— IOCTTpaBMaTMUeCKMii apTpo3, BKIIOYAOINIA
TaKXe JIOKHbIE CYCTaBbI IIEVKY GeAPEeHHON KOCTU U
3acTapesiblil BIBUX O6efipa (TIOCTTpaBMaTUUYECKUit);

AHT'BK, aHKM/103 (KOCTHBIN aHKWI03, GUOPO3HBIi
aHKMI03, 60/e3Hb BexTepeBa, I0BEHMUIbHbIN aHKUJIO-
3UPYOIINI CHOHAUI0APTPUT);

— cuCTeMHbIT Wi oomeHHbIn apTput (PA, CKB,
MoJarpu4yecKuii apTpuT, NcopuaTuyeckoe NopakeHue
CyCTaBa, MPOTPY3MOHHBIN apTpo3, NPOTPY3USl BEPT-
JIY>KHOV BIIaJJMHBI);
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— TIepesIoMbl MPOKCUMATbHOTO OTAeNa 6eapeHHO
koctu (ITOBK) (mmepeombl TOJOBKM, IEKNU OempeH-
HO# KOCTM, MeJMajlbHble IepeoMbl, Yepe3BepTeib-
HbI€ MepPeIOMBbI);

— OHKOJIOTHMS (OHKOJIOTMYecKas ITopaxkeHue CcycTa-
Ba Pa3HO 3TUONIOTUN);

— Ipyroe (Opyroi BTOPMYHBIA KOKCApTpPO3, MH-
(beKUMOHHbBII apTpuUT, 6one3Hb Ilemkera, 6oe3Hb
Jlo6mrTeiiHa — Bponyuka, JepMaTOMMO3UT, HEOTIOPHOE
6enpo, MoCTpe3eKIMOHHBIN gedeKT, IprobpeTeHHbIE
IedopMaly KOCTHO-MBIIIEUHO CYUCTEMbI, KOCTHBIN
TyOepKy/Ie3 ¥ OCTEOMMUEJINT).

1,39% 190%0,33% 4 g
0,42%
5,55%

814%

51,70%

u AHKKNO3
m OHKONOrMA

u [TepBUYHbIN apTpo3
= AHIBK
u [Mepenom MOBK

® JUCNNacTUYECcKnid
apTpos3

= [Ipyroe

MocTTpaBmaTH4ecKuii apTpo3
ApTput

Puc. 9. PacnipefienieHne nauyeHTOB 10 IMarHo3y
ripu nnepsuuHoM JII TBC

Fig. 9. Distribution of patients by diagnosis in primary
hip arthroplasty

100%
80%
60%
40%

20% - .
0%

2015

2007 2008 2009 2010 2011 2012 2013 2014

B AHIBK

ApTpUT
W [lepBHYHbINA KOKCapPTPO3

M AHKuno3

Haubonee uvacTto BCTpeyaauchb AMArHO3bI: Iep-
BUYHBIN KOKCAPTPO3, AUCIUIACTUIECKNUIA KOKCAPTPO3,
acenTMUYECKMii HEKPO3 TOJOBKM OeIpeHHOV KOCTU
(AHI'BK), mocTTpaBMaTuMuyecKuii KOKCapTpo3. Peske
BcTpevanuch nepenomsl [TIOBK, apTpuThl, aHKMUIO3bI
Y OHKOJIOTMYECKME TTOPakeHMsI 006J1acTy Ta306eqpeH-
HOTO cycTaBsa (puc. 9).

B pasHbie rompl OTMeuaeTcsl LJOCTATOYHO 3HauM-
Masi BapuabeIbHOCTh B AOJIEBOM COOTHOIIEHUM Pa3-
JIMYHBIX AMard0308 (puc. 10). BoamoskHO, oTnipefeneH-
HBII «MH(DOPMAIMOHHBIN IITyM» BHOCUT ITOTPEOGHOCTH
npu GOpMYIMPOBKE OMArHo3a CJIeJoBaTh MOIEIN
MaIyenTa Kak OCHOBBI OIpefeeHus MCTOYHMKA hu-
HaHCUPOBAaHMS. DTO MPUBOOUT K YBEIUUEHUIO O
Haubosiee PacIIpOCTPAHEHHBIX AMArHO30B U MOXKET
CYIIeCTBEHHO MCKaKaTh MCTMHHYIO 3MUIEMUOIOTHU-
YecKyl0 KapTUHY, YTO KOCBEHHO MpEeNsITCTBYeT KOp-
PEKTHOMY IUTaHMPOBAHMIO OIOIKeTa MEeCTHBIMU OP-
raHamMu 34paBoOXpaHeHMsl.

Tem He MeHee, TIpM pacHpefeeHUM TMalMEHTOB
C PasJIMyHOMN IATOJOrMeN MO BO3PACTHBIM TpyINam
CTAHOBUTCS OYEBUAHBIM, YTO y MOJIOObIX MallMeH-
TOB IIPeo6IafaloT JereHepaTuBHbIe M3MeHeHus: TBC
BTOPMYHOTO XapakTepa — Ha GOHe IUCILIA3UU U
npy MOCaeacTBUSIX TpaBMm, a Takke AHI'BK, pasnnu-
Hble BapMaHThI CUCTEMHOTO M OOMEHHOTO apTPUTOB
¥ aHKWJIO3UPYIOIME MPOoLiecchl. Y MaleHToB CTap-
LIMX BO3PACTHBIX TPYIII MPOC/IEKMBAETCS OTUETINBAS
TEeHIEeHIMs K IpeobiafaHMi0 TIePBUYHOTO apTpo3a
TBC, a B caMbIX CTapIINX BO3PACTHBIX TPYIINAX pe3KO
yBenuuuBaeTcs nomns nepenomos ITOBK (puc. 11).

2016 2017 2018 2019 2020

AMCHHECTHHECHHI»"’I KOKCapTpo3

W oHKONOrKA

W nepenombl MPOKCUManbHOTO oTaenA GeapeHHON KOCTH M NOCTTPaBMaTUHECKMI KOKCapTpos

W apyroe

Puc. 10. CTpyKTypa [MaToyoTuu y rnauyeHToB mpu nepsuyHom II1 TBC, BHeceHHBIX B 6a3y perucrpa, o rogam

Fig. 10. The structure of pathology in patients with primary hip arthroplasty, entered in the register database, by year
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M MepBUYHbIN apTpo3 M [JMCNNacTUYECKWIA apTpo3 W MocTTpaBMaTUYECKUIA apTpO3
B AHIBK B AHKUNO3 B ApTput
H Nepenom MNOBK H OHKonorua [Opyroe

2,47% . 2,39% Pegu3suoHnHbie onepayuu

OCHOBHBIMM MIPUUYMHAMM PEBU3MOHHBIX Omepainii
SIBJISTUCH acemNTMyecKoe paciliaTbiBaHMe KOMIIOHEeH-
TOB 3HJAOIPOTE3a, IMEepPUIIpoTe3Hass WHGEKINS, BbI-
BUX, MU3HOC TIOJIM3TUIIEHA U TIepPUITPOTE3HbIN TTepeioM.
Kateropus «IlepunpoTe3Hbiii IlepeoM» BK/IHOUaia
B cebs1 TakKe JIOXKHbIE CYCTaBbI, PA3BUBIIMECS BCIEM-
CTBME HecpallleHUs OCTeOTOMMUII WM HeyJauyHOro
JieueHUsI niepesiomMoB. B kateropuio «Jlpyroe» BOIUIN
peBU3MM, BBITIONIHEHHbBIE TI0 ITOBOAY 6OJIEBOTO CUH-
IpoMa Wi orpaHmMyeHust GYyHKIMM CycTaBa Ha (oHe
MaJIbIIO3UIMM KOMIIOHEHTOB, BC/IE[ICTBME M3HOCA XPSI-
1@ BepTTYKHO BIAAMHBI OTHOIIOMIOCHBIM 3H/IOIPO-
® AcenTuueckoe pacwatbisaHue  ® MHdeKuma TE€30M, Pa3BUTUSI TETEPOTONMMYECKUX OCCUMUKATOB,
UCIIO/b30BaHMS MeTa/IO-MeTa/UIMYeCKUX 3H/OIMPOo-
Te30B, MBbIIIEUHOV HEeHOCTAaTOYHOCTM, pa3pyllieHus
KOMITOHEHTOB 3HJIONpOTe3a, He BOIIe/ile B KaTero-
puio «M3HOC TOAM3TUAEHa» U Iipoune (puc. 12).

Puc. 12. CTpyKTypa npuumH PEBUSVOHHBIX IMouty ommHAKOBasl OOJMSI PEBU3UI IO ITOBOLY
BMeLIaTelbCTB Ha OCHOBe 3amycelt perucrpa 11 TEC ACeNITUUECKOTO PACTIATBIBAHIS 1 MHDEKIINI, & TAKKe
C.2007 o 2020 r. o B 1[€JIOM HeTUIIMYHAs 110 CPAaBHEHMUIO C JaHHBIM Jpy-
Fig. 12. The structure of the reasons for revision IUX PErMCTPOB* CTPYKTYpa TPUYMH PEBU3MIL 0OBSC-
procedures based on the records of the hip arthroplasty
register from 2007 to 2020 HSETCS TeM, YTO B CTPaHe MPOJIO/DKACTCS MHTEHCHB-
HBIVi POCT YMC/IA TIEPBUYHBIX OIeparuii, u GosbImas
oSl peBU3UIT TIPUXOOUTCS HA «paHHME» PeBU3UM,

42,12%

= BblBUX = M3HOC nonuatuneHa
= [lepunpoTezHeIl Nepenom = [pyroe

* National Joint Registry for England, Wales, Northern Ireland and the Isle of Man, 17th Annual Report 2020, http://njrcentre.org.
uk; Norwegian Arthroplasty Register, REPORT ,June 2020, http://nrlweb.ihelse.net/eng/default.htm; Swedish Hip Arthroplasty Register,
Annual Report 2019, www.shpr.se; ArthroplastyAustralian Orthopaedic Association National Joint Replacement Registry, Annual Report,
https://aoanjrr.sahmri.com/annual-reports-2020
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BBITIOJTHEHHbIE B IIepBbleé TOAbI IOC/Ee MePBUYHO-
ro sHponporesupoBanus TbC (puc. 13), a Takke Ha
«paHHMEe» pe-peBU3NUM, TOJST MHPEKIMUY ITPYU KOTOPBIX
B IepBble IBa roga cocrasiuser 80,87% (puc. 146).

B cTpykType peBu3nii nocie nepBUYHONM 3aMeHbI
TBC mons vH(eKIMM B TIepBbIe ABa rojia TakKe 3aHM-
MaerT IepBoe MecTo U cocTtapisgeT 52,90%, HO Takke

1500

3HauMMa J0Jis acenTUUYeCKOro paculaThIBaHMSI KOM-
moHeHTOB (20,00%), BoIBMXOB (15,51%) 1 mepumpo-
Te3HbIX IepenomoB (9,28%) (puc. 14a). Ilocne 7 ner
IIOJIST acenTMUeCcKOTO pacliaThlBaHMSI UM M3HOCA TIO-
JIMITUIEHOBOTO BKJIaAbIllIa COBOKYITHO COCTaBJsieT
80,13%, HO mons MHGEKUMM OCTAeTCS 3HAYMMOM U
mocturaet 14,07% (puc. 14a).

-
=
=]
=l

Puc. 13. Pacipenenenue
MalyMeHTOB I10 CPOKaAM
BBITNTIOJTHEHUST PEBU3UN U
pe-peBu3uu C MOMeHTa

Konuuectso

500

TIpefuIecTBYIOIIeNn
onepaunu 311 TBC

Fig. 13. Distribution

of patients by the terms

of performing revision or
re-revision procedures
from the moment

of the previous operation
of the hip arthroplasty

100%
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20%
Puc. 14. loneBoe
0% COOTHOIIIeHe
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15w TIPUYNH pEBI/ISI/Iﬁ
Gonee B pasHbIe CPOKU
W BbIBUX 3HAonNpoTe3sa | apyroe " U3HOC NONU3TUNEHA nocsie HepBI/IlJHOI}'I
 MHbeKuMa M nepunpoTesHbIli nepenom M acenTMyeckoe pacliaTbiBaHue 3ameHb! TBC (a)
U rocsie
@ PEBU3MOHHBIX
100% onepauwuii (b)
90% Fig. 14.
80% The proportion
70% of the reasons for
60% revisions
50% in different terms
40% after the primary
30% hip arthroplasty (a)
20% and after revisions (b)
10%
0%
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15u
6onee
M BbIBUX aHaonpoTesa W gpyroe I UI3HOC NONKMATUNEHA
- MHdJEHU,HFI | | nepunporeathl'f'l nepenom W acenTUyeckoe pacwaTblBaHWe
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JocTynbl

OCHOBHBIMM XUPYPTUUECKMMU [OOCTyIaMU IIpU
MEPBMYHOM 3SHIONPOTE3UPOBAHUM Ha MPOTSIKEHUU
OTUETHOTO ITepMo/ia SIBJISIIUCH MPSIMOIt 60KOBOIL 1 T1e-
penHe60KOBOI, Ha KOTOpbIe Mpuiioch 92,00% Bcex
orepanuii. 3agHeO0KOBOI HOCTYIT MCIIONb30BaIU
B 1,93% Bcex Habmogenuit (puc. 15a). I[Ipu peBusu-
OHHBIX ONepauusX OCHOBHBIMM [OOCTYyIaMM TakKe
OBLIM TIPSIMOIE 6OKOBOI U TIepeaHeO60KoBoI — 47,67 %
1 34,16% cOOTBETCTBEHHO. 3aJHEO0KOBO JOCTYIT UC-
moib30Bajics B 5,01% ciydyaeB, TakKe 3HAYUTETbHO
BO3pOC/Ia A0JIS paclIMPEHHBIX AOCTYIIOB, B TOM UMC/Ie
C BepTebHOM ocreoromuei (3,83%). OnHako npu pe-

®

1,12%
0,16%

3,89% 0,83%
0,06%
1,93%

25,83%

66,17%

= [lpamoin 6okosoi = ManouHBa3uBHbLIA 3a4HUI
» ManowHBa3MBHbIM NepeaHui

ManounHea3suBHbIM NepegHebokoBon

= [epegHeboKoOBOW
= 3aaHebOKOBOM

9,33%
3,83%

5,01%

47,67%

34,16%

u [pamoli 60KoBOM
= [epeaHebokosoit
= 3agHebokoBO

® PaclWMpeHHble JocTynbl,
B T.4. C OCTeOTOMUEN
= Heun3BecTHo

Puc. 15. JJosileBoe COOTHOIIEHNE PA3TNYHBIX
JIOCTYIIOB TIPY MEPBUYHOM (2) ¥ pEBU3MOHHOM
sHpomnpoTesupoBanum (6) TBC

Fig. 15. The proportion of different surgical approaches
during primary (a) and revision hip arthroplasty (b)

BM3MOHHOM 3HIOMNpPOTE3UpOBaHMM B 9,33% ciydaeB
He ObUT YKa3aH MCIOIb3yeMblii OCTYI — TOJMbKO MH-
dbopmanyst, 4To paspes BBINOIHEH 10 CTAPOMY IOCIIe-
omepalMoHHOMY pyoiy (puc. 156).

Bupgbl onepanmii u Tun hurcanuu
KOMIIOHEHTOB

K 6eciieMeHTHbIM BePTIYKHBIM KOMITOHEHTaM
otHocwIM Tonychepuyeckue «press-fit» u pesnbo-
BbI€ YAIIKM, TOTVITUIEHOBbIE MOHOOIOUHBIE YAIIIKU
C TUTAHOBBIM MMOKPBITHEM, KOMIIOHEHTHI C IBOITHOI
MOOWJIBHOCTBIO U TTIOPUCTOM MU TOKPBITON TUAPOK-
CHAIlaTUTOM MOBEPXHOCTHIO, a TakKe yKpeIuIsioliye
KOJIbLIa, aHTUIIPOTPY3MOHHbBIE KEMIKU U ayrMEHThI
Pa3HBIX KOHCTPYKIIMii. [leMeHTUpyeMble BEPTITYsKHbIE
KOMITOHEHTBI ObUIM TTPEICTaBIEHbI MTONUITUIEHOBBI-
MM YalikaMu, UMIUIAHTUPYEMbBIMHU C TIOMOIIbI0 KOCT-
HOTO LieMeHTa U MeTa/UIMYeCKMMU KOMIIOHEHTaMu
C [BOIfHO! MOOWIBHOCTBIO, YCTaHABIMBAEMBIMU
C TIOMOIIIBIO KOCTHOTO IleMeHTa. K rubpumnoit pukca-
LMY OTHOCWJIM COUeTaHue 6eclieMeHTHOTO BEepPTITYK-
HOTO U IIEMEHTUPYEeMOTo 6epeHHOTO0 KOMIIOHEHTOB,
a K peBepc-TMOPUIHONM HUKCaIUyY OTHOCWIIU COYeTa-
HMe [IEMEHTUPYEMOI YaIllKy C 6eCIIEMEHTHBIMU HOX-
KaMM 9HJIOMPOTE30B

ITepsuuHsie onepayuu

ToranbHas 3ameHa TBC BbinosHeHa B 66686 Ciy-
yagx (99,5%) mepBUYHOrO SHAOIPOTE3UPOBAHMS,
reMUIHIOIPOTe3UpOBaHNe — B 312 HaGMIOIEeHUSX
(0,47%) (66 GUITONSIPHBIX SHIOIPOTE30B U 246 OIHO-
MOJIIOCHBIX), @ B 21 ciyuyae (0,03%) mpousBoauiaach
MepBUYHASI YCTAHOBKA aHTMOAKTepMaJbHOTO CIIeii-
cepa. OCHOBHBIMM TUIIAMM DUKCAIMUM SHAOIPOTE30B
MIpY ITIePBUYHOM 3HIONIPOTE3UPOBAHUY B TE€UEHUE OT-
YeTHOTO Tepuopaa SIBIstauch 6eciiemenTHas (50,89%)
v tubpumHas (32,33%).

IMonHoCcThIO GeciieMeHTHAsT GuKcauusl mpu Iep-
BUYHOM 3HJomnpoTresupoBauun TEC ucnonb3oBanach
6onee uem B 90% ciay4yaeB y manyeHTOB A0 40 jer
BK/IIOUMUTENBbHO (0T 91,46% 1o 92,99%) M HeMHOrUM
MeHee B BO3pacTHOI rpymie ¢ 41 go 50 et (86,95%).
B 6onee crapmmx BO3paCTHBIX TPyIIax OTMeYaeT-
CSl 3HAUMTENIbHOE YMEeHbIIIeHNe N0 6eclieMeHTHO
dbukcamm, focTUrasi MMHMMYMa Y MTAIlMEHTOB B BO3-
pacte 71-80 nert (21,74%). ITapaie/ibHO CHUXEHUIO
oy 6eclieMeHTHBIX MMILIAHTATOB HAPACTAIOT IOJIU
TMOPUIHBIX, peBEPC-TUOPUIHBIX U 1eMEeHTUPYEMbIX
KOHCTpYKLMit (puc. 16). B manpHeiem goms 6ecie-
MEHTHOV (UKCAIVM YBeIMIMBAETCS M B BO3PACTHOM
rpynrie 91 rog M crapiie cocTaBiseT yxe 54,76%.
IlaHHBI POCT OOBSICHSIETCS OGOJNBIION HOJel B 9TOA
BO3PaCTHOI rpymrie nanueHToB ¢ nepesomamu IIOBK,
OTlepUPOBAHHBIX OJHOMOJMIOCHBIMU 3HAOMPOTE3aMU
¢ 6eciieMeHTHOJ ¢puKcalyeii 6eIpeHHOro KOMIIOHEH-
Ta (HOXXKa SPTD3).
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Puc. 16. JToneBoe
COOTHOIIIeHME PA3JIMYHbIX
10 TUITY hUKCATINN
VIMIIJIAHTaTOB

B BO3PACTHBIX I'PYIIIAX
TaIMeHTOB MPU
nepsuuHoM 311 TBC

Fig. 16. The proportion
of implants of different
fixation-type in various
age groups of patients
with primary hip
arthroplasty

71-80 81-90 91 wmbonee

M MocTTpaBMaTUYECKUIA apTpo3
m Aptput
Apyroe

HMEM TOJXOJI0B K BHIOOPY KOHCTPYKLIMM IHIOMPOTE-
3a B YUPEXIEeHUSIX-yIaCTHMUKAX PETUCTPa U BIUSIHMEM
3KOHOMMYECKHUX YCI0Buii (puc. 17).

Puc. 17. JoneBoe COOTHOILIEHME
Pa3JIMYHBIX 10 TUTTY GUKCATUA
MMILIaHTaTOB npu rnepsuudom 11 TEC

Fig. 17. The proportion of implants
of different types of fixation in primary
hip arthroplasty

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

W becuemeHTHaa W MbpuaHaa @ PesepcrubpuaHas

Pesu3suoHHble onepayuu

CTpyKTypa peBMU3MOHHBIX Ollepanuit 6bl1a 3HAUM-
TeJbHO pa3HooOpasHee. [Ipy acenTuyeckoM paciia-
ThIBAaHMYM KOMIIOHEHTOB 3HIOIIPOTE3a 3aMeHa 000uX
KOMIIOHEHTOB 3SHIOMpPOTE3a BBINOMHSAACh B 42,90%
CJIydaeB, M30JMPOBaHHAS 3aMeHa BePTIY>KHOTO KOM-
MmoHeHTa — B 38,98%, a 6epeHHbINi KOMIIOHEHT Me-
Hsuics B 18,30% HabGmogeHMii, IpyuieM y 3HAUUTETb-
HOJI yacTu maiueHToB (41,24%) peBusus 6eIpeHHOro
KOMIIOHEHTa COIIPOBOKIA/Iach 3aMeHOl BKJaJbllia
W/Wau ToNnoBKU (puc. 18).

LiemeHTHanA

IMTpu neuenuu I Hanbonee YaCTbIM BMeIIATe b-
CTBOM SIBJISICSI IEPBBIN 3TAl IBYX3TAITHON METOOUKNA
(43,75%), BRITIOUAIONIMIA CAHALIVIO Y YCTAHOBKY CITe¥i-
cepa (puc. 19). IIpu sToMm GIOKOBUIHBIN crieiicep ObLI
YCTaHOBJIEH B 49,46% ciydaeB, y OCTA/IbHBIX MAl[MEH-
TOB MCIIOJIb30BAIMCh APTUKYIUPYIOLME CIielicepsl.
BTopoii mo vyactoTe MpUYMHON MHMEKIMOHHON pe-
BU3UM OBLT BTOPOI 3TAIl ABYXITAITHON METOOVUKU —
40,34% Bcex omnepainuii. OGHOMOMEHTHOE PEe3H[I0-
MpoTe3MpoBaHMe ObUIO BBIMIOJHEHO B 156 cimyda-
sax (5,23%). B 140 cryuasx (4,69%), eciv MO3BOISUIA
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CpPOKM, TIPUMEHSIACh paJMKaIbHAS XUPYPTrUUeCcKast
00paboTka, OeOpUIMEHT UM aHTUOMOTUKOTEpPATINS
¢ coxpaHenueMm umiuiantara (DAIR*). Maioe uncio
CaHMPYIOIIMX OTIepaIMii C COXpaHeHVeM MMIUIaHTaTa
0OBSICHSIETCS TEM, UTO B PETUCTP MOMAAAIOT TOIHKO Te
cTyyan, KOrja TOCIUTAIM3aINs MMalMeHTa BhITIOTHS -
JIach [7IS1 BBITIOJTHEHMSI TAKOTO BMelaTeabcTBa. Ecim
CaHMpYIOIIMe OTeparyy BhITIOTHSINCH B TIEPUOJ, Ha-
XOXKIeHMST TTalleHTa B CTalOHape 1O MOBOAY Iep-
BUYHOTO WMJIM PEBU3VOHHOTO 3HOIMPOTE3UPOBAHMS,

18,13%

42,90%

38,98%

= 3ameHa 060UX KOMNOHEHTOB
» 3ameHa begpPEeHHOro KOMNOHEHTa
® 3aMeHa BEPTNYKHOTO KOMMOHEHTA

Puc. 18. JoeBoe cOOTHOIIEHNE 00beMa PEBU3UU
MPY aCeIITUYECKOM paclIaThbIBaHUM KOMIIOHEHTOB
SHJIOMpOTe3a

Fig. 18. The proportion of the type of procedure
in component’s aseptic loosening

43,75%

= 1-i1 aTan (caHupyrowmin) = OgHOMOMEHTHOE 3
® Pe3l nocne cneficepa = DAIR

Puc. 19. JToneBoe cOOTHOIIIEHME 06beMA PEBU3UY
Tpu nepunpoTe3Hoit uudexkuyuu TEC

Fig. 19. The proportion of the revision-type in hip
periprosthetic infection

npouenypa DAIR, BeposiTHee Bcero, He BHOCUJIACh
B 6asy maHHbIX. [locnenusisa rpymmna «Ipyroe» BKITIO-
YyaeT ornepanuy OTYasiHUS, TaKue Kak apTpojes ¢ UC-
0JIb30BaHMEM ariapaTta BHeIIHel hukcaimm, pe3ek-
LIMOHHAS apTPOIUIACTMKA ¥ HECBOOOIHASI MbIIIIEUHAS
MJ1aCTUKA JIaTEPAIbHOM TOJMOBKOM 4YeThIpeXIaBoit
MBIIIIIbI TT0C/IE YAATeHUsI KOMIIOHEHTOB SHA0IPOTe-
3a, IlepeycTaHOBKa cIiejicepa, a TakKe yCTaHOBKa HO-
BOTO 3HAOIPOTE3a MpU IIUTENbHON peMUCCUM TTocsie
yaaneHust SHAOIMpOoTe3a.

B crydae peuuauMBUPYOIIMX WIM HEBIPaBUMBIX
BBIBUXOB 00BEM PEBU3UM OTPAHNUNBAJIICS TOIBKO OT-
KPBITBIM BIIPaBJe€HMEM JIUIIb B 2,5% HaGmoomeHmi
(14 cryuaeB). Hambosee 4acTo MOMMMO BITPaBJIEHMS
OCYIIIeCTB/S/IaCh 3aMeHa BKjafplllla, B TOM YUCIe
B psilie ClIyyaeB BMeCTe C TOJIOBKOM, MJIM BBITIOMHS-
Jlach 3aMeHa BepTIY>)KHOT0 KoMIToHeHTa. K kaTeropun
«[Ipyroe» OTHOCMJIUCh CJTy4au pasaNyHbIX BApMaHTOB
MBIIIEYHO TUIACTUKU WM OCTEOCUHTE3 OOJIbIIOTO
Beprena 6e3 3aMeHbl KOMITIOHEHTOB, a TaKkKe yCTa-
HOBKA CMUCTeMbI IBOJHOI MOOMIBHOCTM Ha KOCTHOM
LleMeHTe B CYIIeCTBYIOIINIA BePTIY>KHbI/A KOMIIOHEHT
(puc. 20).

I[Ipy wM3HOCe TMOAM3TWIEHOBOIO BKJIAJbIlIa B
74,39% ci1y4yaeB BbINIOJIHEHA TOJBKO 3aMeHa BKJa-
IblllIa, B psifie ClydyaeB C 3aMeHOJ TOJI0BKM. 3aMeHa
BEPTTY;KHOTO KOMITIOHEHTa IoTpeboBaiach B 19,07%
HaOI0eHNi, a y HeGOJbIIOM YacTy MalieHTOB BO3-
HMK/Ia HeOOXOOMMOCTDb TOJTHOM 3aMeHbl KOMITOHEeH-
TOB 3HJIONPOTE3a BBULY TSKEJIOTO OCTe0Nn3a WiIN He-
BO3MOXXHOCTM 3aMeHbI BKaaapIia (puc. 21).

2,68%  2,50%

6,07%

f

7,50%

32,50%
32,50%

16,25%

= OTKpbITOE BNpaBneHue
= 3ameHa BK

= 3ameHa BK

= 3ameHa BEK

= 3ameHa BKNagbiwa
= 3ameHa ronoBKu

= ipyroe

Puc. 20. [TosieBoe COOTHOIIEHNE 06beMa PeBU3UN
TIPY PeUMIAMBUPYIONINX M HEBIIPABMMBIX BIBUXAX
Fig. 20. The proportion of the revision-type

in recurrent and non-repositioned dislocations

*DAIR (anen.) - Debridement, Antibiotictherapy and Implant Retention.
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4,36% 218%

19,07%

74,39%

= 3ameHa BK
= [lpyroe

= 3ameHa BKNaablwa
= 3ameHa BBK

Puc. 21. [TosieBoe COOTHOIIEHNE 00beMa PeBU3UU
IIPY M3HOCE TTOMATUIEHOBOTO BKJIABIIIA

Fig. 21. The proportion of the revision-type

in the wear of the polyethylene liner

[Tpu peBU3MSIX MO OBOAY MEPUITPOTE3HOTO Mepe-
noma Hambomnee yacto (57,07%) BbIONTHSUIACh 3a-
MeHa 6GepeHHOTr0 KOMIIOHEHTA B COYETAHMM C pas-
JUYHBIMM BapuaHTaMM OCTEOCHMHTe3a Wiu O6e3 Hero.
B 19,90% cirygaeB yganoch OrpaHUUYUTBCS OCTEOCUH-
TesoM, a 15,18% HabGmomeHuii BBITIOJTHEHA IOJTHAS
3aMeHa KOMIIOHEHTOB SHAOMpoTe3a (puc. 22).

[Ipn oreHKke TUIOB (UKCAIMY KOMIIOHEHTOB He
YYUTBIBAIUCH CAy4Yyau YCTAaHOBKM U TlepeyCcTaHOB-
KU CcIieiicepoB, KOTOpble BCeraa MMIUIAHTUPOBAIUCDH
C UCTOJb30BaHMeM KOCTHOTO IleMeHTa, a Takke Bce
oryyam, KOorga He TPOM3BOAMIAch YCTaHOBKa Gem-
peHHOro wiu BepTay>kHOro kommnoHeHTOB JII TBC.
B ocranpubix crydasix PedIl TBC npumeHsinach mnpe-
MMYIIECTBEHHO OeclieMeHTHas TeXHUKA SHIOMPOTe-
3MpoBaHus, KoTopas cocrtasmia 81,87% (puc. 23).
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u OcTeocuHTE3
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Puc. 22. JloeBoe COOTHOILIIEHME 06beMa PEBU3UM
TPV TIEPUITPOTE3HBIX TTepesioMax

Fig. 22. The proportion of the revision-type
in periprosthetic fractures

HauoGomee UCIIO/Ib3yeMbI€
MMIIAHTATbI

Bcero B perucrpe 3aduKCMpOBaHbI CIydau MUC-
MMOb30BaHMs 58 BUAOB BEPTIYKHBIX KOMIIOHEHTOB
MMITOPTHOTO ITPOM3BOJICTBA U He MeHee 9 TUIIOB Ya-
ek OTeueCTBEHHBIX IpoU3BoauTeNei. benpeHHbIe
KOMITOHEHTHI elile 60/iee pasHOOOpa3HbI — B PETUCTPE
3aMKCHMPOBAHO MCIIOAb30BaHMue 72 BUOOB GeopeH-
HBIX KOMITOHEHTOB 3apyO6eKHbIX KOMITAHUI 1 He Me-
Hee 11 TUIIOB HOXEK OTeYeCTBEHHOTO ITPOM3BOACTBA.
Ha6momanuch Kak ciayyau eOVHUYHOTO MCIIOIb30-
BaHMS OTJENbHBIX MMIUIAHTATOB, TAK ¥ BCTPEYAINCh
MMILUIaHTATbI, IPUMEHSIEMbIE B HECKOJIBKMUX ThICSUAX
HabmogeHni. UMIIaHTaThl POCCUIICKOTO MTPOM3BOI-
CTBa MCITONb30BaHbl B 758 ciayyasax (1,01%) co cpen-
HMM CPOKOM Hab/mofeHus 4,66 roma.

Puc. 23. [Ilunamuka
JICTIOJIb30BAHMST Pa3IMUHbBIX
TeXHUK pukcauyum
KOMITOHEHTOB TPy
peBusmonHom II1 TEC

Fig. 23. The use of various type
of component’s fixation in the
revision hip arthroplasty
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M BecuemeHTHaa MW wmbpwuagHasn
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ITepsuuHsie onepayuu

Hecatp Hambomee WUCMONb3yeMbIX OelpeHHbIX
KOMITOHEHTOB 6eclieMeHTHO (MKcauuu ObLIN TIPU-
MeHeHbI B 29367 crydasx, uTo coctaBuiio 81,48% ot
Bcex GeClIeMEeHTHBIX U PeBEPC-TUOPUIHBIX SHIOIPO-
te30B TBC (Tab61. 2). Bbi6op KOHCTPYKLMYM SHAOTIPOTE-
3a 3aBMUCUT OT TPAAULINI MeIUIIMHCKON OpraHu3alumn
U NPenINoUYTEHMIT ONepPUPYIOLLEr0 XMUpypra, HO 3Ha-
YUTENbHYI0 POb UTPaeT TakKe MapKeTUMHIOBas IO-
JIUTUKA OUCTPUOBHIOTEPOB. [T03TOMY MHOTIA BCTpeYa-
IOTCST TPYIHOOOBSICHUMBIE «IafeHUS» UIU «B3JIeThI»
B [PUMEHEHUM OTHENbHbIX KOMIIOHEHTOB. Bo3-
[7IaBJISIeT CIMCOK JECSTU CaMbIX UCIIONb3yeMbIX Gef-
PeHHBbIX KOMITOHeHTOB HoXka Corail (DePuy, J&J,
Warsaw, IN, USA). Ha Bropoit mosuiuu Polarstem
(Smith & Nephew, Watford, England, UK). [Tanee 1o

yosiBaHuio cnenyioT: Alloclassic (Zimmer Biomet,
Warsaw, IN, USA), SL-Plus (Smith & Nephew,
Memphis, TN, USA), Avenir (Zimmer Biomet, Warsaw,
IN, USA), SL-Plus Mia (Smith & Nephew, Watford,
England, UK), ML-Taper (Zimmer Biomet, Warsaw,
IN, USA), CLS Spotorno (Zimmer Biomet, Warsaw, IN,
USA), Taperloc (Zimmer Biomet, Warsaw, IN, USA),
TR] (Aesculap, B. Braun, Tuttlingen, Germany).

Taoke IOCTATOYHO MAacCCOBBIM XapakTep HOCKUJIO
MCIIONIb30BaHMe ABYX TUIOB HOXek: Wagner Cone
(Zimmer Biomet, Warsaw, IN, USA) — 1486 ciy-
yaeB u Bicontact (Aesculap, B. Braun, Melsungen,
Germany) — 1229 HabmoneHnit. IHaMMuKa MCIIOJb-
30BaHUS Hauboiee PacIpOCTPaHEHHBIX GECIIEMEHT-
HbIX OeIpeHHbIX KOMIIOHEHTOB IIpe[cTaB/ieHa Ha
puUcCyHKke 24.

Tabnuya 2

JuMHaMMKa MCIIOIb30BaHMS HauOo/Iee 4acTo MpUMeHsIEMbIX 6eCIleMeHTHBIX 6eIpeHHbIX
KOMIOHEeHTOB npu nepsuuHom 11 TEC

o~ 0 (o)) ()] — ()] \e]
Mogenr» 8 8 8 3 3 3 3
o (] o o o (9] o
Corail 331 155 112 164 271 210 431
Polarstem 0 0 0 0 0 61 214
Alloclassic 214 153 204 170 151 118 478
SL-Plus 52 29 1 0 0 46 405
Avenir 0 1 73 25 45 96 317
SL-Plus Mia 0 0 0 0 0 0 84
MI-Taper 0 0 0 0 14 80 145
CLS 78 32 9 4 16 1 45
Taperloc 92 212 129 47 70 42 56
TR] 0 0 0 0 0 7 17
Bcero 767 582 528 410 567 661 2192
100%
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W Corail ™ Polarstem Alloclassic

x 2 2 = o= = g &
sl a2l el 8l 8] 2]k
899 584 833 1248 1133 756 365 7492
349 548 464 494 551 622 583 3886
395 505 470 348 240 295 115 3856
459 453 514 354 225 266 162 2966
279 254 257 187 248 246 96 2124
120 221 323 341 451 434 87 2061
241 306 236 246 231 242 161 1902
291 503 267 213 138 150 44 1791
103 225 195 79 209 155 45 1659
119 100 148 286 475 420 58 1630
3255 3699 3707 3796 3901 3586 1716 29367

2014 2015 2016 2017 2018 2019 2020

SL-Plus  ® Avenir ®SL-Plus Mia ®MI|-Taper BWCLS m®Taperloc ®TR/ M Wagnercone ™ Bicontact

Puc. 24. [InHaMMKa UCII0JIb30BaHMsT Hanbojiee pacpoCTpaHeHHbIX OeClieMEeHTHbIX 6epeHHbIX KOMIIOHEHTOB

ipu riepeuyHom II1 TEC

Fig. 24. Most used cementless femoral components in primary hip arthroplasty
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B 1miesiom ciemyeT oTMETUTB, UTO U3 Umciaa Gecie-
MEHTHBIX 6eJIpeHHBIX KOMITOHEHTOB IIPU ITEPBUYHOM
OI1 TBC npeBaMpyIOT KIMHOBUIHbIE HOXKKM, aHATO-
MWYHO M3O0THYTbIE B MPOKCMMAJIILHOM OTHeNe (Tuma
Mirojutepa) ¥ MOKpbIThIe TuApokcuanatuTom (Corail,
Polar stem u Avenir). BTopsIMM 10 4aCTOTE MCIIONb-
30BaHMS SIBJSIOTCS KJIMHOBUAHBIE HOXKM IIPSIMOY-
roiapHOro ceuenus Kapma LBaiimionnepa (Alloclassic,
SL-Plus u SL Plus MIA) a Takske MakKCMMaJIbHO OJIM3-
Kas K HUM 110 ¢ummocoduu Hoxkka TR]. CiegyeT oT™Me-
TUTb, UTO GeapeHHbI KoMIOHEeHT SL Plus MIA xXoTb 1
SIBJISIETCSI TIPOJOKeHMEM (GMUIIOCOPUM HOKEK TTPSIMO-
YTOJMILHOTO CEeUeHMs, UMeeT 3HAUMTEIbHbIE OTINUMS
B BUJE€ CPE3aHHOI MPOKCUMAJIbHOM YaCTU U HAJIUUMS
TTOKPBITUS TUAPOKCHUATIATUTOM. TPeTbUMM TI0 YaCTO-
T€e VCIOb30BaHMSI SIBJITIOTCS KIMHOBUIHBIE GepeH-
Hble KOMITOHEHTBI, M30THYTble B IPOKCUMAIbHOM
otgene (Tuna Mrosuiepa) ¢ DPOKCMMAAbHBIM ITOPU-
ctbIM okpeITeM (ML-Taper u Taperloc). 3aBepiaer
CITMCOK CaMbIX MCITOMb3yeMbIX KOMIIOHEHTOB HOXKKa
CLS — mpsiMOii KIMHOBUIHBINI KOMIIOHEHT C IIEpO-
XOBATOV ITOBEPXHOCTHIO, pas3paboTaHHbI JIOpEHIo
CriotopHo.

VI3 KOPOTKMUX ¥ YKOPOUEHHBIX 6eCIIeMEeHTHbBIX OeI-
PEHHBIX KOMITOHEHTOB MCIIOIb30BAICh HOKKM (B T10-
psimke yobiBaHMs): Fitmore (Zimmer Biomet, Warsaw,
IN, USA), Metha (Aesculap, B. Braun, Tuttlingen,
Germany), Nanos (Smith & Nephew, Memphis, TN,
USA), Proxima (DePuy, ] &J, Warsaw, IN, USA), Optimys
(Mathys, Bettlach, Switzerland), Taperloc Microplasty

(Zimmer Biomet, Warsaw, IN, USA), CLS Brevius
(Zimmer Biomet, Warsaw, IN, USA). BonbinHCTBO
39TUX KOMIIOHEHTOB TMPUMEHSUIMCh OT HEeCKOJb-
KuX ciayvaeB mo 72 Habmomenuit (Metha (Aesculap,
B. Braun, Tuttlingen, Germany), 3a MCK/IIOUYEHUEM
HoxKM Fitmore (Zimmer Biomet, Warsaw, IN, USA), nc-
TI0JIb30BaHMe KOTOPOi1 3apMKCUPOBaHO B 722 CIyvasX.

Bocemb Hambosiee 4acTo MCIOIb3YEMBIX OeIpeH-
HbIX KOMITOHEHTOB IIeMeHTHO! (puKcauym 6bLIU IpK-
MeHeHbI B 28955 ciyvasx, uTto coctaBuiao 94,81% ot
BCEX IIEMEHTHBIX U IMOpUAHBIX 3HAomnpore3oB TBC
(Tabs. 3). B oTnume oT eBpOoIeiicKuX perucTpoB Hau-
6osblllee PacIpoCTpaHEeHME CPeOyu IeMEeHTUPYEeMbIX
O6epeHHBIX KOMIIOHEHTOB TMONYUMIM TIJafKue, HO
HEIoJIMPOBaHHbIE HOXKM Tura Miomiepa: Original
Muller stem (Zimmer Biomet, Warsaw, IN, USA),
Muller stem (Smith & Nephew, Memphis, TN, USA)
1 6mu3Kue K HuM 1o punocodun Taperloc cemented
(Zimmer Biomet, Warsaw, IN, USA) u Bicontact
cemented (Aesculap, B. Braun, Tuttlingen, Germany).
Ha nux nmpurnuiocs 50,75% Bcex cryuaeB u 42,72% Beex
[IEMEHTUPYEMBIX OGeqpeHHbIX KOMIIOHEHTOB OBLIN
MpeACTaBIeHbl [MTAAKUMU TIOTMPOBAHHBIMU KIVHO-
BuUOHbIMM HOXXKamu: C-Stem (DePuy, ] &J, Warsaw, IN,
USA), CPT (Zimmer Biomet, Warsaw, IN, USA), Corail
cemented (DePuy, J&J, Warsaw, IN, USA) u Exeter
(Stryker, Kalamazoo, MI, USA). Ha mpoTsbkeHUM OT-
YETHOTO Iepuojia MPOUCXOOUIN 3HAUMMBble M3MeHe-
HMUSI JO0JIEBOTO COOTHOIIEHUS PA3JIMUYHBIX KOMITOHEH-
TOB (puc. 25).

Tabnuya 3

JuHaMMKa MCIIOIb30BaHMSI Haubo/Iee YacTo MPUMMEHSI€MbIX IeMEHTHUPYEMbIX 6eIpeHHbIX
KOoMITOHeHTOB npu nepsuuHom JII TBC

o
D~ 0 o)) o — (3] ) < n O D~ ©0 =)} o =
s - N - - - - - = - = = O
o o o o o o (] o (] o o o o (9] S
Original Muller
stem 4 157 134 217 174 115 375 604 1260 1378 1441 1062 872 213 8006
C-stem 1 37 192 424 512 567 485 480 220 302 313 421 568 326 4848
CPT 136 460 348 319 330 342 320 271 249 157 97 42 30 7 3108
Corailcemented 0 0 O 0 0 0 68 158 640 578 707 700 O @ 2851
Bicontact
cemented 0O 0 O 0 136 246 235 304 453 350 405 327 186 170 2812
Muller Stem
(S+N) 0O 0 O 0 0 18 233 350 871 347 232 294 218 149 2712
Exeter 0O 0 O 0 0 0 68 116 161 418 586 633 445 2427
Taperloc
cemented 2 4 58 31 88 99 264 223 500 488 125 196 86 27 2191
Bcero 143 658 732 991 1240 1387 1912 2368 3827 3823 3609 3635 3293 1337 28955
134 2021;27(3) TPABMATOJIOTUS M OPTOMEAMS POCCUM / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



NAHHbBIE PETUCTPA SHAOOMPOTE3MPOBAHNA CYCTABOB / ARTHOROPLASTY REGISTRY REPORTS

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

2007 2008 2009 2010 2011 2012 2013

m Corail m Polarstem Alloclassic

2014 2015 2016 2017 2018 2019 2020

SL-Plus  m Avenir mSL-Plus Mia ®MI-Taper MWCLS mTaperloc MTR] M Wagnercone M Bicontact

Puc. 25. JIluHaMyKa MCIIOMb30BaHMs Hanboiee pacpoCTpaHEHHBIX [eMEHTUPYEMbIX 6eIPeHHBIX KOMITOHEHTOB

no roaam 1ipu nepsudHom I11 TBC

Fig. 25. Most used cemented femoral components in the primary hip arthroplasty

HecsiTb Hambosee WCIONb3YeMbIX BEPTITYKHBIX
KOMITOHEHTOB OeciieMeHTHOJ (uKkcauuy GbUIM TIpU-
meHeHbl B 50883 ciyyasx, uto cocraBwio 91,23% ot
BCex 6ecLieMeHTHBIX ¥ TMOPUIHBIX SHA0IpoTe30B TEC
(Tabs. 4). Bce mIMpoOKO MUCITONMb3yeMble GeclieMEeHTHbBIE
KOMIIOHEHTBI TIPEACTaBJSIIOT C€000¥ momychepuye-
CKJ€e YaIIKU C PasIMIHO IOPUCTOCThIO IIOBEPXHOCTH.
B mocieqHme Tob! YBEMMUMIOCH UCITONb30BAHME KOM-
[IOHEHTOB, IpeIHAa3HAYEeHHbIX AJIsI COYETaHMSI C pas-

JIMYHBIMM BKJIAJbIIIAMU ITOJIUITUIEHOBBIMMU, KEpaAMU-
YeCKVMU U MeTa/uInuyeCKuMu (puc. 26).

[pu uCIIONBb30BAaHUM IEMEHTUPYEMbBIX BepT-
JIY>KHBIX KOMITOHEHTOB YeThIpe MOIEeIM COCTaBUIIU
92,31% Bcex LIeMEeHTHbIX ¥ PeBePCIUOPUIHBIX SH/IO-
mpoTe30B: ZCA (Zimmer Biomet, Warsaw, IN, USA),
Triloc 2 (DePuy, J&J, Warsaw, IN, USA), Muller cup
(Zimmer Biomet, Warsaw, IN, USA) u Mueller cup
(Smith & Nephew, Memphis, TN, USA) (puc. 27).

Tabauya 4

JuHaMMKa MCIO/Ib30BaHMSI 110 TOJaM HauboJIee YacTo MPUMEHSIEMbBIX 6€CIIeMEHTHBIX BEPTITYKHBIX
KOMITIOHeHTOB npu nepsuyHom JII TBC

v 5 8 2 2 E £ 2 % E 25 E & B :
N N N N N N N N N N N N N N ~
Trilogy 657 652 832 978 795 807 1537 1480 1722 1294 1379 1289 1202 260 14884
R3 0 0 0 0 0 137 890 1178 1672 1592 1369 1447 1454 778 10517
Pinnacle 0 14 19 22 98 538 822 966 546 775 1000 1165 1186 564 7715
Plasmacup 9 3 34 184 229 390 397 481 684 654 423 375 219 202 4284
Duraloc 381 273 294 550 684 242 170 316 169 209 338 163 121 46 3956
Trilogy IT 0 0 0 0 30 94 150 351 655 471 415 351 448 348 3313
Mallory-Head 95 156 137 71 176 108 375 423 748 662 163 65 25 21 3225
Trident 0 0 0 0 0 0 95 212 170 461 758 845 448 2989
Bcero 1142 1098 1316 1805 2012 2316 4341 5290 6408 5827 5548 5613 5500 2667 50883
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Puc. 26. [luHaMuKa MCITOMb30BaHMS HaMboIee PacpoCTPaHEHHBIX 6eClleMEeHTHBIX BEPTIYKHbIX KOMIIOHEHTOB

npu nepsmuuHoM II1 TBC ¢ 2007 o 2020 .

Fig. 26. Most used cementless acetabular components in the primary hip arthroplasty from 2007 to 2020
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Puc. 27. [loneBoe pacripeeneHye pa3anyHbIX
IIeMEHTUPYEMbIX BEPTIY>KHBIX KOMITOHEHTOB

npu nnepsuuHom II1 TBC

Fig. 27. The share distribution of various cemented
acetabular components in the primary hip
arthroplasty

Pegusuontoe 3Haonpome3up06aHue

VUuThIBasi OTHOCUTENBHO HEOOJbIIOE YUCTIO pe-
BU3MOHHBIX BMeILATeNbCTB, OTHEIbHO He paccMa-
TPUBAIUCH GECIIEMEHTHBIE U IIEMEHTUPYEMbIE KOM-
MOHEHTHI. JlecaTh Haubojee TMPUMEHSIEMBIX HOXEK
OBLIM MCIOIb30BaHbl B 3069 13 3789 ciyuaes, Korga
MPOM3BOAMIACH YCTAHOBKA 6 peHHBIX KOMIIOHEHTOB
(81,0%). TIpuueM CYIIECTBEHHO GOJIbIlE TIOJTOBUHBI
(64,5%) U3 3TUX OeCsITU TUIIOB HOXKEK IMPUIIOCh Ha
Wagner revision (Zimmer Biomet, Warsaw, IN, USA)
u Alloclassic (Zimmer Biomet, Warsaw, IN, USA).
Kareropus Alloclassic Bkiiouasia Kak CTaHAapTHbIE
KOMIIOHEHTbI, TaK M pEeBU3MOHHbIE, TOUHOE YMCJIO
KOTODPBIX YCTAaHOBUTh He YHAJOCh (MMeNOCh yKasa-
HME TOJbKO Ha 62 PEBU3MOHHBIX OEIPEHHBIX KOM-
IOHEHTa, HO, BEPOSITHO, UX AOJ/DKHO OBITH GOJIbIe)
(tabm. 5).

ITpu olleHKe B AMHAMMKe BUIHO, YTO A0S UCTIONb-
30BaHMST GelIpeHHOro KoMroHeHTa Wagner Revision
MMeeT TeHAEHIINIO K HapaCTaHUIO ¥, HA060POT, HOKKY
Solution (DePuy, J&J, Warsaw, IN, USA) mipekpaTuian
JCII0/Ib30BaTh B YUPEXIEHMSIX, TTIOCTABIISIONIX CBefie-
Hus B peructp. CokpaiieHve gonu 6eIpeHHOro KOM-
noHeHTa Alloclassic mpakTMuYecku ITOTHOCTBIO KOM-
TTEHCMPOBAHO 3a CUET MCITOIb30BaHUS MOJOOHBIX Ke
6enpeHHbIX KOMIIOHEeHTOB SL Plus (Smith & Nephew,
Memphis, TN, USA) u SLR (Smith & Nephew, Memphis,
TN, USA). CnegyeT oTMeTUTh 3HAauMTEIbHOE Hapac-
TaHue moau HoxkeK Exeter Exeter (Stryker, Kalamazoo,
MI, USA) npu peBU3MOHHOM SHIONPOTE3UPOBAHUU
TBC m1aBHBIM 06pa3oM 3a CUET MCIIONb30BaHMUS TeX-
HOJIOTUM MUMHOAKIMOHHOM KOCTHOM TAaCTUKM (puc. 28).

HecaTts Hauboee MIPUMEHSIEMbIX B PEBU3VIOHHOM
sHponporesupoBanuu THC BepTIYKHBIX KOMIO-
HEHTOB ObLIM YCTAHOBJIEHBI B 3733 n3 4525 ciryuaes,
KOTZa MPOU3BOAMIACh YCTAHOBKA BEPTIIY>KHOTO KOM-
roHeHTa (82,5%) (Tabs. 6). CaMbIMM UCIIONTb3yeMbIMU
KOMITOHEHTaMM SIBJSIIOTCsT vamku Trilogy (Zimmer
Biomet, Warsaw, IN, USA), TM Modular (Trabecular
Metal) (Zimmer Biomet, Warsaw, IN, USA) 1 R3 (Smith
& Nephew, Memphis, TN, USA).

AHanu3 omepauuii B JUHAMMKE NE€MOHCTPUPYET,
YTO MCITOJMIb30BaHMe vammky Trilogy B peBU3MOHHOM
SHJIOMPOTE3UPOBAHUNM COKpaIllaeTcs, B TO BpeMs
Kak gosis vamek TM Modular u R3 yBenmuumBaeTcst
(puc. 29). Taxke oTMe4aeTcs YMeHbIIeHe KaK JOJH,
TaK ¥ abCOMIOTHOTO KOJIMYECTBAa CJTyYyaeB MCITONb30-
BaHMSI AHTUIIPOTPY3MOHHBIX KOHCTpyKumii (AIIK)
pasHbIX Mpomu3BomuTeneil. Mcnonb30BaHMe Yallek
Duraloc (DePuy, ] &J, Warsaw, IN, USA) npekpaTuiaoch
B 2014 r., a vamku Pinnacle (DePuy, ] &J, Warsaw, IN,
USA) noka He urparoT 3HaYMMON POJIM B PEBU3NOH-
HO xupyprun. OTMevaeTcs: Takske yMepeHHBI POCT
YacTOThl MCIIOb30BaHUS BEPTIY>KHbIX KOMIIOHEH-
ToB TM Revision, uTo, BeposiTHO, CBUIETEIbCTBYET
06 yBeIMYEHUM YaCTOTHI IOSIBIEHUS] CJIOKHBIX pe-
KOHCTPYKLIVIA BePTIY)KHOV BIIaAVHBI.
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Tabnuya 5
JuHaMMKa UCII0Ib30BaHMS HanOoIee YacTo NPUMEHSI€MbIX 6epeHHbIX KOMIIOHEHTOB
npu nepsuaHoM III TBC ¢ 2007 o 2020 r.

D~ 0 () (e} — o Np] <t mn O D~ (o] () (] 8
Mozens fE 8 8 3 3 8 2 3 & &8 2 = 3 8 g
(] (] o o o o (a] o (a] (o] o o o (o] S:
Wagner revision 5 27 4 22 52 42 63 63 64 103 129 130 156 123 993
Alloclassic 17 22 35 63 86 64 75 83 97 107 100 86 76 77 988
SL Plus 0 0 0 0 0 9 22 31 31 33 30 51 18 4 229
Exeter 0 0 0 0 0 0 1 0 8 20 31 38 40 27 165
Bicontact 0 0 1 5 14 22 19 10 11 16 4 7 15 10 134
SLR 0 0 0 0 27 8 13 4 7 5 27 24 12 127
Solution 29 8 6 15 20 10 7 1 1 6 9 6 0 1 119
CPT 6 5 4 6 2 1 3 12 6 6 22 22 13 9 117
Muller type 0 5 5 3 2 3 4 5 11 18 12 12 17 9 106
Wagner cone 1 2 3 3 5 1 2 10 5 8 19 13 7 12 91
Bcero 58 69 68 117 181 179 204 228 238 324 361 392 366 284 3069

100%
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10%

0%
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

W Wagner revision  ® Alloclassic SLPlus Exeter M Bicontact ®WSLR ™ Solution ®CPT mMullertype ™ Wagner cone

Puc. 28. [IuHaMMKa UCIIOIb30BaHMS HanboIee paclpoCTpaHEeHHBIX GeIpeHHbIX KOMITOHEHTOB
nipu peBusyuonHoM JII TEC ¢ 2007 o 2020 1.

Fig. 28. Most used femoral components in the revision hip arthroplasty from 2007 to 2020

Tabnuua 6
JuHaMMKa MCIO0/Ib30BaHMs 110 roJaM HaubGojIee 4YacTo MPUMEHSIeMbIX 6eClleMEHTHBIX
BEPTIYKHBIX KOMIIOHEHTOB 11pu niepsuuHoM JI1 TBC

o

v 5 2 2 2 Z 2 2 2 B 55 22 8 B
o o o o o o o o o o o o o o E

Trilogy 48 40 4 76 115 104 90 95 66 82 68 83 58 28 997
TM Modular 12 16 18 41 43 36 64 57 75 8 80 125 111 135 899
R3 0 0 0 0 0 31 39 69 78 77 104 115 86 37 636
ATIK 20 14 21 15 25 38 25 24 21 31 14 17 7 2 274
Duraloc 46 21 25 36 49 14 4 0 1 1 3 2 0 2 204
Continuum 0 0 0 0 0 6 4 8 17 25 38 31 51 23 203
PolarCup 0 0 0 0 0 0 0 7 10 20 26 50 58 27 198
TM Revision 0 0 0 0 6 3 10 4 3 8 8 8 36 32 118
Serf 0 0 0 0 0 0 0 0 7 19 24 18 27 11 106
Pinnacle 0 0 0 0 4 6 13 6 2 13 22 18 10 4 98
Bcero 126 91 108 168 242 238 249 270 280 362 387 467 444 301 3733
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Puc. 29. [IMHaMMKa MCII0Ib30BaHMsI Hanbosee pacpoCTPaHEHHbBIX BEPTIYKHBIX KOMITOHEHTOB

npu peBusmorHom 11 TBC ¢ 2007 mo 2020 r.

Fig. 29. Most used acetabular components in the revision hip arthroplasty from 2007 to 2020

ITapsl TpeHUst

Vcnonb30BaHMe COWIEHSIIOMIMXCSI TIOBEPXHOCTEI!
B y3Jie TpeHMsI SHJOIPOTE30B OLIEHUBAJIOCh COBO-
KYITHO TIpU TIePBMYHOM U PEBU3MOHHOM 3aMelleHun
TBC, 13 a”HanM3a GbUIM JIUIIb UCKITIOYEHBI OJHOTIO-
JIIOCHBbIE 3HOMPOTE3bl, CIelicepbl, OCTEOCUHTE3bl U
MbIIIIeUHbIe TUIACTUKU. BBUIY KpaifHe Majoro umcia
HaOJIOMEHNIT COYETAHUST TOJIOBOK U3 KepamMu3upo-
BAaHHOTO MeTa/lyla C TPAJULIVMOHHBIM MHOIUITUIEHOM
CBepPXBbICOKOI MosiekyasspHoii Macchl (UHMWPE) onu
OBLIM CTPYIIIMPOBAHBI C TOJIOBKAMM U3 KepaMMKU, HO
B COUETaHUM C BBICOKOTIOTIEPEUHOCBSI3aHHBIM TIOJIU-
STUIEHOM pacCMaTpPUBAINUCh B OTHENbHON TpyIIe.
CoueTaHre MeTa/UIMUECKUX TOJOBOK C TPagULIMOH-
HBIM TIOJIMITUIIEHOM CBEpPXBBICOKOI MOJIEKY/ISIPHOI
MacChl TPOTPEeCCMBHO YMEHbIIAETCS U B HACTOSIINIL

100%
90
80
70
60
50
40
30
20
10

0%

AR

MOMEHT B 0011eiT 6a3e perucrpa B J0JI€BOM COOTHO-
LIEHUM CPABHSJIOCh C BBICOKOIOIEPEYHOCBSI3aHHBIM
MOIUITUIIEHOM.

IMapa tpenuss metamn-metamn ¢ 2011 . ucmonb-
30Bajiach B €QMHUYHBIX C/Tyyasix MpU PeBU3UU TIO-
BEPXHOCTHBIX 3HAOIMPOTE30B. B TO ke BpeMms obiee
KOJIMYECTBO APYTUX albTePHATUBHBIX BAPMAHTOB Tap
tpeuusi B 2020 r. mocturno 80%, “ OCHOBHYIO Mac-
Cy COCTaB/sIeT COUeTaHMe MeTa/NIMYeCKUX TOI0BOK
C BBICOKOIIONIEPEeYHOCBSI3aHHBIM MOMMUITUIEHOM, HO
OTMeuaeTcsl TakKke yBeluueHue NOIU roJI0OBOK U3 Ke-
pamusupoBaHHOTO Metaia (puc. 30). [Ipu sTom uc-
M0JIb30BaHMeE TPAOUIIMOHHOTO TOMUITUIEHA HAGIIO-
JlaeTcsl B OCHOBHOM B CTapLIMX BO3PACTHBIX TPYIINAX,
He mipeBbimas 10% y maiueHToB A0 30 €T BKIKOUM-
TesbHO (puc. 31).

Puc. 30. ToneBoe
pacripeneneHue
UCIIOJIb30BaHMUS
Pa3IMYHBIX TIApP TPEHUS
0 TofaM

Fig. 30. The share
distribution of the use
of various articulating
surfaces by year

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

B UHMWPE-metann B XLPE-metann

W XLPE-Kkep.metann

¥ KepamuKa-kepamuka B meTann-mertann

® UHMWPE-kepamuka M XLPE-kepamuka
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10

B

surfaces in different age
groups of patients

100% Puc. 31. JoneBoe
90% pacmpeneneHue
80% MCIIOIb30BaHUS
70% Pa3IMYHBIX ITap B pa3HbIX
60% BO3PACTHBIX TPYyTIIIax
50% ITIalIMeHTOB
40% Fig. 31. The share
30% distribution of the use
20% of different articulating
0%

no 20 21-30 31-40 41-50 51-60

B UHMWPE-metann  ® XLPE-metann

B XLPE-kep.meTann

IlMaMeTp UCITIOJ/Ib3YEMBbIX I'OJIOBOK

Ilpu aHanmuse OuameTpa Map Takke ObUIM WUC-
K/IIOUEeHbI OFHOIOMIOCHBIE SHIOIPOTE3bI, CIIelicephl,
OCTEOCHHTE3bl Y MbILIEYHbIE TIACTUKU. OTMevaeTcs
abcomoTHOe Tipeob6namanue B 2007-2010 rr. map Tpe-
HUSI AYMaMeTpoM 28 MM U Hajuuue HeOGONbIIOi, HO
3aMeTHOI oAU MeTa/l/I-MeTa/l/INYeCKUX Nap TPeHUs
oonbioro guamerpa (6omee 36 Mm). B manbpHeiiiem
JIOJISI TOJIOBOK OOJIBIIIOTO AMaMeTpa CTUPAETCS BBUITY
3HAUUTENbHOIO yBEIMYEHUS] UMC/Ia Omepauuii — OT
9 mo 34 omepaiuii B rofi, IJTaBHbIM 06pa3oM BCIe[I-
CTBME MCIIONb30BaHMSI Mapbl KepaMMKa-KepaMuKa
(puc. 32). Haumnas ¢ 2011 r. mapa TpeHUs1 AMamMeTPOM
28 MM BBITECHSIETCS ITapaMy IMaMeTpoM 32 U 36 MM

100%
90
30
70
60
50
40
30
20%
10

0%

X ERKERR

®

61-70

W KepaMUKa-KepamuKka B meTann-metann

71-80 81-90 91 um 6onee

B UHMWPE-Kepamunika M XLPE-kepamuka

¥ B HACTOSIIMIA MOMEHT cOcCTaBisieT okono 20%. 3To
B OCHOBHOM BepT/Ty>KHble KOMITOHEHTBI Majoro pas-
Mepa, The 3aTPyOHUTENbHO MCIOIb30BaTh TOOB-
KU Gonbiero guamMertpa. J{oysl TOMOBOK IMAMETPOM
22 mm coBceM He3ameTHa (0,03%), 3T TOMOBKU UC-
MOJIb3YIOTCSI B OCHOBHOM B KOMIIOHEHTaX ABOMHOI
MOOWJILHOCTM TIPU AVaMeTpe Yallek MeHee 47 MM.
KOMITOHEHTBI ¢ IBOITHOI T MOGUIBHOCTBIO GBLIN VC-
onb30BaHbl B 704 cnyvasx npu nepsuvydom JI1 TEC,
yTo cocraBuiao 1,05% OT Bcex MepBUUHBIX Omeparuit
u B 362 peBu3MsIX (4,68%). KommdecTtBo ciyyaeB uc-
MOJIb30BaHUSI TaKMX KOMIIOHEHTOB BBIPOCIO B 7 pa3
€ 2013 mo 2019., B 2020 I. TpOU30IILJIO MTaieHue BCe -
CTBME COKpAIeHNs 06IIEro Yncia HabmoeHuni.

Puc. 32. [lonesoe
COOTHOIIIEHMeE Map TPeHUS
Pa3INYHOTO JyaMeTpa

¢ 2007 mo 2020 1.

Fig. 32. The proportion
of articulating surfaces
of different diameters
from 2007 to 2020

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

W22mm E28mm H32mm E36mMm  E>36 mm

AHanu3 «CBI3aHHBIX» 3aIlMCel B perucrpe
¢ 2007 mmo 2020 r.

VunuThiBasi OrPaHUUYEHHOCTb MOMY/ISILUY MalyieH-
TOB, Y KOTOPBIX CBEeJIeHUSI O MePBUYHBIX OIepaiusx
sHponpore3supoBanusi TBC BHeceHBI B PEructp, u
yIaJIeHHOCTb MeCTa KUTeIbCTBA 3HAUNTeIbHO 4YacTU
MalMeHTOB, JeUUBUINXCS B YUPEKIEHUSIX-YIaCTHU-
KaxX perucrpa Mbl OCO3HaeM, UTO KOJMYECTBO Maly-
€HTOB, HY)KIAIOLIMXCSI B peBU3UY YCTAaHOBIEHHBIX UM
MMIIIAHTaTOB, MOXKET OTIMYAThCS OT UMC/Ia HalueH-

TOB, KOTOPbIE MOJIBEPITIVICh PEBU3UM U OBLIM BHECEHBI
B 623y PermcTpa C MOJHbIMU TaHHBIMM 110 PEBU3UOH-
HoV omepanuu. [Io3TOMYy aHaIU3 «CBS3aHHBIX» 3a-
myceit He MOXeT JaTh MOTHOIIeHHOe TIpe/icTaB/ieHye
0 BbDKMBAEMOCTU SHIIOMPOTE30B, HO MO3BOJISIET Olle-
HUTb CPOKU BBITIOJTHEHUS PEBU3UIA.

Bcero ¢ 2007 mo 2009 r. 6bI710 3aperucTpMpPOBaHO
796 ciyvaeB BBITIOTHEHUST PEBU3UM [1OC/IE TTEPBUYHO-
IO 9HJOIPOTE3UPOBAHMSI, CBEIeHNSI 0 KOTOPOM MMe-
Juch B 6a3e peructpa (Tabim. 7).
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Tabnruya 7
CBeneHMsI O CPOKax BBIMOIHEHMSI PEBU3UMN Y «CBSI3aHHBIX» nmauueHToB ¢ 2007 mo 2020 r.
Top, BeIOHEeHMS peBu3un THC Uroro
= o o x
TS 2 F
oI O T ~ ®© o © —~ o~ ™M * 1m v I~ o o o
=] 50 o050 o ) o — — — — — — — — — — I
S 3 E g = E S S S o o o o o o o o o =) © n %
=] a =l o o (] o o o o o o (] o o o o
E[ 3oE S ok
—REM MEM
2007 1335 21 14 7 3 3 5 3 - 1 1 - 2 - 1 61 4,57
2008 1566 21 12 16 10 10 - 3 1 1 2 2 - - 78 4,98
2009 1760 19 19 17 8 1 2 1 2 2 - - 2 73 4,15
2010 2124 5 20 11 2 - 1 2 2 1 2 - 46 2,17
2011 2258 17 18 4 4 2 7 5 5 1 5 68 3,01
2012 2623 18 16 5 1 2 1 8 5 3 59 225
2013 4961 25 16 3 9 8 3 4 2 70 1,41
2014 6321 6 24 15 8 4 4 - 61 0,97
2015 8354 23 20 10 11 5 4 73 0,87
2016 8177 17 21 14 6 1 59 0,72
2017 8025 27 14 13 3 57 0,71
2018 8089 19 24 4 47 0,58
2019 7819 25 11 36 0,46
2020 3605 = 8 8 0,22
Bcero 67017 21 35 38 43 67 70 51 36 57 76 86 83 89 44 796 1,19
Oco6blit MHTEpeC TpeacTaBiseT To, 4YTo 87,94% taBa PHUUTO um. P.P. Bpenena 3a 2007-2012 rogpsr.
9TUX PeBU3MIt ObLIV BBITTOJIHEHBI B TIepBbIE 5 JIeT [0C- gpqeﬁ)agnl%ﬂzog/uzgsTlogrgggezagfgpgci%' 12853;(3)3167'190-
oi: 10. - - -3-167-190.
e HeP]iMqHOFO SI1 TBC. Co BpeMEHeM KOMMIECTBO Tikhilov R.M., Shubnyakov I.I., Kovalenko A.N.,
PEBM3NNM HapacTaeT, M B HAIleM Crydae AOCTUraeT Cherniy A.Zh., Muravyeva Yu.V., Goncharov M.Yu.
4,98% 3a 12 s1eT. Ho KaKk 6b1710 CKa3aHO BblIlle, 3Ta M- Data of hip arthroplasty registry of Vreden Institute
pa He ABJISIETCS OKOHYATENbHOI M MOXET 3HAauMMO for the period 2007-2012 vyears. Travmatologiya
OT/INMYATBCS OT peajbHOro 3HauYeHus. B manbHeliem i ortopediyg Rossii [Traumatology and Orthopgdics
BO MHOI'MX CJTy4Yasix MOTPe60BaICh TOIIOTHUTE/IbHbIE gf_ 1(?121%12‘%/23112021936?)2(1;;é9?67 19%“ Russian).
oi: 10. - - -3-167-190.
OTE€pamyi, 1 BCEro STUM ITallMEHTAM B JaHHDbIE CPOKN 3. TuxunoB P.M., Mly6usixos W.M., KoBamenko A.H.,
ObLJIO BBITIOJIHEHO 1579 peBU3MOHHBIX BMEIIaTEIbCTB. Tortoes 3.A., Jlio Bo, Bumbik C.C. CTPyKTypa paHHMX
peBU3NIT IHIONPOTE3UPOBAHUS TA306€APEHHOrO CYC
JInteparypa [References] taBa. Tpasmamonozus u opmonedust Poccuu. 2014;(2):
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3asesneHHblli 8K1A0 A8MOPO8

IIly6Hsaxos U.H. — 3a1ipoc JaHHBIX, COOP AAHHBIX, MHTEPIIPEeTaLysl, HAlMCaHWe U peJaKTUPOBaHME TEKCTA.

Puaxu A. — 3ampoc JaHHbBIX, COOP JaHHBIX, MHTEPIIpeTaNysl, HAMCaHNe TeKCTa.

HeHucos A.O. — 3ampocC TAaHHbBIX, COOP TaHHBIX.

Kopsimkun A.A. — 3aTIpoC JaHHBIX, CO0P JAHHBIX.

Anues A.I. — 3a1Ipoc JaHHBIX, COOP JAHHBIX.

BebGep E.B. — 3aIpoc JaHHbIX, COOP JaHHBIX.

Mypasvesa FO.B. — 3a11poc JaHHBIX, COOP JAHHBIX.

Cepeda A.Il. — B3aumopeiicTBue ¢ cyobekTamu Poccuiickoii @epepanym, denepasbHbIMU U YaCTHBIMMU
YUpeXIeHUSIMU, 3aIIPOC JAHHBIX, COOP JaHHbBIX, MHTEPIIpeTanys, peAakTUPOBaHMe TeKCTa.

Tuxunoe P.M. — B3aumopeiicTBue ¢ cyobekTamu Poccuiickoit ®emepanyu, heaepaJbHbIMU Y YaCTHBIMU YU-
peXxaeHMUsIMU, 3alIPOC JaHHbBIX, MHTepIIpeTalus, peJakTUpOBaHMe TeKCTa.

Bce aBTOpBI Mpounu u ogobpmau GUHANIBHYIO BepCUI0 PYKONMCU CTaTbM. Bce aBTOpBI COTMIACHBI HECTU

OTBETCTBEHHOCTDb 3a BCE€ aCITI€KThbI pa6OTbI, YTOOBI 00ECIIEUNTH HajjieXaliee paCCMOTpeHNMe 1 pellleHre BCeX
BO3MOJXHBIX BOITPOCOB, CBSI3aHHBIX C KOPPEKTHOCTBIO M HAAE)KHOCTbIO J100071 yacTu pa6OTI)I.

Kougnuxkm unmepecos
ABTOpBI 3asIBJISIIOT 00 OTCYTCTBUM KOHGIMKTA MUHTEPECOB.
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Mallet fracture: nepenom U.®. bywa, nepenom W. Busch
wnu nepenom P. Segond?

A.C. 3omoroB !, I1.A. Bepe3un ?, 11.C. CumopeHKo !

'®@IrAOY BO «/IanvHesocmouHblli (hedepanbHoili yHUBEpCUMem»,
2. Bnadusocmox, Poccus

2 @Ir'BOY BO «CesepHblii 20cyoapcmeeHHsili MeduyuHckuii ynusepcumem» Mun3zdpasa Poccuu,
2. Apxanezensck, Poccus

Pedepar

AKmyansHocmo. B TeueHne HECKONbKMUX CTOMETMIA SITOHUMBbI SBJSIOTCS YIOOHBIM CPEACTBOM [ist OOLIEHMS Bpavei-Kiu-
HULMCTOB. [0 MOBOAY HEKOTOPHIX SMOHMMOB CPEIM COBPEMEHHBIX XMPYPrOB HE YTUXAIOT CIIOPbI B OTHOLIEHWUM aBTOP-
cKoro mpuopureta. JIo cux Mop HEeT KOHCEHCYyca 110 Tak HasbiBaemomy “mallet fracture” («MoMIOTKOO6PA3HBIIT TEPETIOMY).
B oTeuecTBEHHO 11 MHOCTPAHHO IMTEPATYPE BCTPEUAIOTCS HECKOIBKO aBTOPCKMX HA3BaHMIi ITOTO IIepesioMa — Iepeiom
N.®. Bymia, nepeniom W. Busch, nepesnom P. Segond. Ifeas uccnedosanus — co6paTh MaKCMMaIbHO TOCTOBEPHYIO MHDOP-
Maiuio 06 MCTOPUY BO3HMKHOBEHMS STIOHMMA OTPBHIBHOTO MepeoMa AMCTATbHOM (aaHTy ManblieB KIUCTY B MECTe Mpu-
KpeIuieHusl CyXOxXuaus pasrubarens, Tak Hasbisaemoro “mallet fracture”, onpemenuTs 1 4OKa3aTh IPUOPUTET UCTUHHOIO
aBTOpa 3rmoHnMa. Mamepuan u memodst. [IpoBefieH MoucK nHMGOpMaLMM B OTEUECTBEHHBIX 1 MHOCTPAHHbBIX 0a3aX JaHHbIX
(eLIBRARY, PubMed, Scholar Google), pyKoBoACTBax 10 TpaBMaTOJIOTUM U OPTOIIEINY, MHTEPHET-pecypcax. Pe3yivmamel.
B criicke BeposiTHbIX aBTOPOB “mallet fracture” okasanuch Tpu xupypra: iBan ®@enoposuu by (1771-1843, Poccust), Paul
Ferdinand Segond (1851-1912, ®pauuus), Karl David Wilhelm Busch (1826—1881, Tepmanus). IIpy aHa/in3e nepBOUCTOY-
HMKOB YCTaHOBJIEHO, UTO BIiepBbie “mallet fracture” 6p11 omcad dpannysckum xupyprom Paul Ferdinand Segond B 1880 1.
ToT hakT npM3HaBaI 1 HeMelKuit xupypr W. Busch, KOTOPbIi rogoM MM033Ke OIy6IMKOBAJI CTAThIO, TOCBSIIEHHYIO JaHHOMY
MTOBPEKIeHNI0. B n3BecTHOM «PYKOBOICTBE K IpeIiogaBaHmuio Xupyprum» Msana ®emoposnuua Byiira, n3ganHoM B Havaje
XIX Beka, CBeeHUI1 O IepesioMe AUCTATbHOI (asaHTy Majiblia KUCTU B MECTE IPUKPEIUIEHNST CYXOKUIUS pasrubartesis He
obHapyKkeHO. 3akaroueHue. C y4eTOM M3BECTHBIX Ha CETOMHAINHMI qeHb mybamKkauuit “mallet fracture” ciemyer Ha3bIBaTh
nepesoMmom Segond.

KiioueBble CJIoBa: MOJIOTKOOOpAa3HbIii Majel], MOJIOTKOOOpa3HbIii IiepesioM, mepejioM Segond, STTOHUM.
HcTrounuk bMHaHCHMpOBaHUA: VCCIeNOBaHMe TPOBEIeHO 6e3 CTIOHCOPCKOI TTOAIEPIKKHA.

L 30motos  A.C., Bepesun II.A., Cupmoperko W.C. Mallet fracture: mneperom W.®. Byma, mepe-
gom W. Busch win mepenmom P. Segond? Tpasemamonozus u opmoneduss Poccuu. 2021;27(3):143-148.
https://doi.org/10.21823/2311-2905-2021-27-3-143-148.
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Segond Fracture?]. Travmatologiya i ortopediya Rossii [Traumatology and Orthopedics of Russia]. 2021;27(3):143-148.
(In Russian). https://doi.org/10.21823/2311-2905-2021-27-3-143-148.

DK 30n0mos Anexcandp Cepzeesuu / Aleksandr S. Zolotov; e-mail: dalexpk@gmail.com
Pykomnuch nmocryrmna/Received: 24.01.2021. TIpunsita B neuaTh/Accepted for publication: 15.07.2021.

© 3omnotos A.C., Bepesun I1.A., Cupopenxko 1.C., 2021

143 2021;27(3) TPABMATONOIMNA U OPTONEAMNA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA


https://doi.org/10.21823/2311-2905-2020-26-1

MCTOPUA MEOULUWMHbBI / HISTORY OF MEDICINE

[@)ey |

Original Article
https://doi.org/10.21823/2311-2905-2021-27-3-143-148

Mallet Fracture: I.F. Busch Fracture, W. Busch Fracture
or P. Segond Fracture?

Aleksandr S. Zolotov!, Pavel A. Berezin?, Il’ya S. Sidorenko'!

! Far Eastern Federal University, Vladivostok, Russia
2 Northern State Medical University, Arkhangelsk, Russia

Abstract

Background. For several centuries, eponyms have been a convenient means of communication between clinicians. For some
eponyms among modern surgeons, controversy over author’s priority continues. There is still no consensus on the so-called
“mallet fracture”. In domestic and foreign literature, there are several author’s names for this fracture — L.F. Bush fracture,
W. Busch fracture, P. Segond fracture. The aim of the study is to collect the most reliable information about the history of
the eponym of avulsion of the distal phalanx of the fingers at the site of attachment of the extensor tendon, the so-called
“mallet fracture”, to determine and prove the priority of the true author of the eponym. Materials and Methods. A search for
information was carried out in domestic and foreign publications, manuals on traumatology and orthopedics, periodicals,
Internet resources (eLIBRARY, PubMed, Scholar Google). Results. The list of likely authors of “mallet fracture” includes
three surgeons: Ivan F. Busch (1771-1843, Russia), Paul Ferdinand Segond (1851-1912, France), Karl David Wilhelm
Busch (1826-1881, Germany). When analyzing primary sources, it was found that for the first time “mallet fracture” was
described by the French surgeon Paul Ferdinand Segond in 1880. This fact was also recognized by the German surgeon
W. Busch, who a year later published an article on this damage. In the well-known “Guide to the Teaching of Surgery”
by Ivan F. Bush, published in the early 19th century, information about a fracture of the distal phalanx of the finger at the
site of attachment of the extensor tendon was not found. Conclusion. Taking into account the publications known to date,

“mallet fracture” should be called the Segond fracture.

Keywords: mallet finger, mallet fracture, Segond fracture, eponym.
Funding: no funding or sponsorship was received for this study.

BBenenune

B pasgene KIMHMUYECKON MeIMIIMHBI «TpaBMa-
TOJIOTMSI ¥ OPTOTEAVST» UCIIONb3yeTCsT OObIIoe KO-
JIMYECTBO STOHMMOB, B TOM YMC/IE€ TP OMMCAHUU
epeaoMoOB KOCTeli. B TedueHMe HeCKOIBKUX CTONETUI
SIMTOHMMBI SIBJISIIOTCST YIOOHBIM CPEICTBOM JJist 001Ie-
HuUSI Bpaueii-kmmAauucToB [1]. Uudopmanmst 06 amo-
HMMAax I[epejIOMOB KOCTeil B pPasIMUYHbIX YUeOHMKAX,
PYKOBOACTBaX ¥ IEePUOAMNYECKUX U3TAHUSIX YaCTO
HEeTOJIHAsI, HETOYHAsI, a MHOTAA UM MPOTMBOPEUNBas.
[MosiBMBILIASICS B OMHOV U3 MyOIMKAIMii OMIMOKAa MO-
SKeT TUPaKMPOBATHCS B MOCIEOYIONINX IUTEPATYPHBIX
MU3JAHUAX. DTO BHOCUT IYTAHUITY, MeIIaeT aHaIu3y,
CpaBHEHMIO U OOGCYXKIEHMIO Pe3yJbTATOB JIeUEHMS
psia «3IOHMMMUYECKUX» ITepeIoMOB [2].

Iaske 10 ITOBOTY HEKOTOPBIX YK€ Ka3aa0Ch ObI yCTO-
SIBIIMXCSI STIOHMMOB CPeIVi COBPEMEHHBIX XUPYPTOB He
YTUXAIOT CIIOPbI B OTHOIIEHMM aBTOPCKOTO IPUOPW-
TeTa. B 4aCcTHOCTH, IO CUX TTOp HET KOHCEHCYca M0 TaK
HasbiBaemomy “mallet fracture” («MOIOTKOO6PA3HBII
repeomM»). DTUM TEPMMUHOM Ha3bIBAIOT OCOOBIN TUII
TepesioMa IMCTANIbHOM (halaHTM THaiblia KUCTU. IIpu
9TOM TIOBPEXKIEHUM ITPOUCXOAUT OTPBIB TPEYTOIbHO-
ro KOCTHOTO (pparMeHTa OT OCHOBAaHMSI OUCTATLHOM
(aymaHry BMecTe ¢ CyXOKMIMEM pasrubaTesis maablia.

IlaHHBI TIEPEeJIOM BO3HMKAET IPY HACUIbCTBEHHOM
crubaHuM Tajblia TPU COKpaIlleHHOM pasrubaTerne,
BUIEACTBYE Yero majiell MPUHUMAeT MOJIOTKOOOpas-
HyI0 GopMy, a aKTMBHOE pas3rmbaHye dajaHTy CTaHO-
BUTCSI HEBO3MOXHBIM. B OTe€UeCTBEHHO 1 MHOCTPaH-
HOJt JIMTepaType BCTPEUAIOTCS HECKOTBKO aBTOPCKUX
Ha3BaHMI1 3TOTO MTepesioMa — repejioM Byia, mepesiom
Busch, mepenom Segond [2, 3, 4, 5, 6, 7, 8].

Ilens uccnedosanuss — cobpaThb MaKCUMAIbHO J0-
CTOBEpHYIO MHMOpMAIMI0O 06 MCTOPUM BO3HUKHO-
BEHMSI STOHMMA OTPBIBHOTO MEpeioMa IUCTATbHOM
(aymaHrM TagbIEB KUCTM B MECTe NPUKPEIIeHUS
CYyXOKMMst pasrmbaTesisi, Tak HasbiBaeMoro ~mallet
fracture”, onpenennTsb U JOKa3aTb MIPUOPUTET UCTUH-
HOT'O aBTOpa SMOHMUMA.

Marepuasnsl MU MeTOOBI

[TpoBeneH 1mouck MH(PoOpMaLyM B OTEUECTBEHHBIX
¥ MHOCTpaHHbIX 6a3ax gaHHbIX (eLIBRARY, PubMed,
Scholar Google), pykoBojicTBaxX 110 TPaBMaTOJOTUM U
OpTOIeuu, UHTepHeT-pecypcax.

PesynbraTsl U 00Cy)KAEeHUE

B HallleM cIiucKe BeposiTHbIX aBTopoB “mallet frac-
ture” okaszanuch Tpu xupypra: iBan ®@emoposuy by
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(1771-1843, Poccus), Paul Ferdinand Segond (1851-
1912, ®panuus), Karl David Wilhelm Busch (1826-
1881, Tepmanmus).

Hean dedoposuu Byw (Johann Peter Friedrich
Busch) — poccuitckuii Xupypr HEMEILKOro Mpo-
UCXOXKIEeHMs, OCHOBATeNlb IeTepOyprcKoii Xupyp-
IMUYECKOi IMKOjbI, paboran mpodeccopom CaHKT-
[TeTepbyprckoit MegMKO-XUPYPruueckoii akageMumn.
[TaTe M3maHMI1 BeIAEPKAI0 HanmucaHHoe um B 1807 r.
«PyKOBOACTBO K  TMpemnoJaBaHUI0  XUPYPTUN».
CocraButenu «bojplIioro MemMIIMHCKOIO CJI0OBa-
ps» cuurtaloT MBana ®EmopoBuua aBTOPOM 00-
CYy)KIaeMOro SIOHMMa mnepenoma [9]. A aBTOpHI
«DHIIMKJIOTIEANYECKOTO CA0Bapsl MO TMCUXOIOTUU U
nemaroruke» gaxe ykaspiBaloT marty (1807 r.), korma
POCCHICKMIA XUPYPT ONMUCA JaHHbIM BUJ, lepeoma
[10]. Takas ke uHbDOpPMAIMS TPUCYTCTBYET U APYTOM
OTeuyeCTBEHHOM CIIPaBOYHOM Mu3gaHuu [6]. B atTnace
[0 PEHTTeHOJIOTUYM BEHIePCKUX aBTOPOB, M3TaHHOM
Ha PYCCKOM sI3bIKe B 1964 I., 3TOT IepesioM TakKKe Ha-
3bpIBaeTCs repesoMom Byia 6e3 ccbUikM Ha IuTepa-
TYPHBI UCTOYHMUK [3].

Mp1 usyumin riepsoe (1807) 1 ueTBepTOe M3AaHUS
BbIllIe YIIOMSIHYTOTO «PyKOBOJCTBA K IMpernofaBaHunI0
xupyprum». bonee mosgHee u3gaHue 0KasajoCch U
6oJs1ee TOJHBIM, U 60j1ee TTOAPOOHBIM. YeTBepTOE U3-
IaHMe PYKOBOJICTBA akajgemuka M.®. Bymia 6pu10 Ha-
revaTaHo B Turorpadgum MiMrmepaTopcKoro BOCIIUTA-
TesnbHOro foma B 1822-1823 rr. [11, 12, 13].

[TepBast yacThb PYKOBOICTBA TOCBSIIEHA OOUIMM
BompocamM XUpypruu. YacTHble BOIIPOCHI OTPasKeHbI
BO BTOPOJ U TpeTbel yacTsax. Bo BTopom ToMme Ha 13
CTpPaHUIIAX OOCYKAAIOTCS OMAarHOCTUKA ¥ JIeUueHue
3a60eBaHMil KUCTU (TIONMUOAKTUIUS, CUHIAKTUIINS,
pasiuHbie GOPMbI TaHapuIus). I TOIbKO B TpeThbeM
TOME eCcThb MHGOpPMAIUS IO JeYeHUIO TIEPEIOMOB U
BBIBMXOB KOCTE/l BE€pXHEN U HIKHEN KOHEUHOCTEN.
PexkoMeHpanum no je4yeHno mepesoMoB KOCTeN KUC-
TU OTpakeHbl B OIHON (pase: «IepeoMbl KOCTeH
ISICTY MJTM TIEPCTOB OCOOEHHBIX IpUMeEYaHUii He
TpebyioT». Bosee MOAPOOGHO OMMCAaHbI BHIBUXU B CyC-
TaBax MajblieB KUCTU, IPU 3TOM OCHOBHOE BHMMa-
HMe YIOeJIeHO JIeYeHUIO0 BbIBMXA OOJBIIOTO Iasblia.
WHdopmanyyu 06 OTPHIBHOM IIEPEIOME IUCTAIbHO
(anaHrM manbIEB KUCTU B MeCTe MPUKPEIIEHUS CY-
XOKUIUS pasrubaTenst B pykoBoacTse V.M. Bymia Mbr
He BCTPETUIIN.

B 1880 r. B skypHasie Progres Medical GbpaHITy3cKuii
xupypr Paul Segond omny6iuKOBaJI CTaTblO C OIMMCA-
HJYEM HEOOBIYHOTO IOBPEXAEHUS — OTPhIBA CYXO-
SKUJTUS Pa3TubaTeIs Ha YPOBHE AVCTAIbHOM (halaHru
MM3MHIIA, KOTOPbI/ ObLI BbI3BAH MPUHYAUTEIbHBIM
crubaHueM 3Toi ¢ajaHru B Mek(dalaHTOBOM CyCTaBe
[14].

[lepBOit B MCTOpUM ITALIMEHTKOM C OIMCAHMEM
XapaKTepHOro TOBPeXAeHUsl CcTaja MeAULIMHCKAas
cectpa Anna Beck, 37 ner, u3s rocrimransa La Pitie.

V AHHBI pou3somea KOHQIMKT ¢ OTHUM U3 MallMeH-
TOB. Bo BpeMs cCopbl MalMeHT CXBATUI MeICeCTpy
3a MM3VHEI[ ¥ CBOMMM OONBIIMM ¥ YKa3aTeJIbHBIM
MajablaMU TIPVWSKAI OUCTANTBHYIO (DaylaHTy ee IMmayiblia
K cpegHeil ¢anaHre. BosHUK Tpeck, COMPOBOXKIAB-
mmiicst octpoii 6oinbio. [Ipy ocMoTpe Ha Cllemyrolnee
YTpO HOrTeBas ¢ajiaHra ObUIa COTHYTA MO IPSIMbIM
YIJIOM, B 06/1aCTU CyCTaBa MMeIUCh HEOObIIas Ipu-
MyXJIOCTh M KpoBow3sausHue. [Ipy IPUKOCHOBEHUU
K TBUIbHOJ ITOBEPXHOCTU OUCTAJIbHONM dajlaHru Ha
YpPOBHE CYCTaBHOW IEIM OIpenensiach Oome3HeH-
HOCTb. [IBVDKEHMS B CyCTaBax IMaJiblia ObUIM COXpaHe-
HbI 32 MCK/TIOYEHMEM aKTUBHOTO pasrmbaHus HOITe-
BoVi (pasanru. IIpuyemM maccuBHOe pasrubaHue 6bLIO0
BO3MOSKHO, HO 6e3 IMoAAepKKM AucTajibHas ¢ajaH-
ra CHOBa crubajach IO IPSIMbIM YIJIOM, KaK OyATO
MoJ, JeMCTBMEM CUJbI IMPYXUHBbI. ['Mrores3a paspbl-
Ba CyXOXWINSI pa3rubaressi B MecTe MPUKPeIIeHns
K OUCTaJbHOV (asiaHre IOKa3ajaach (GppaHIy3CKOMY
XUPYPry €IUHCTBEHHOI, CIIOCOOHO 0ObSICHUTD KIIN-
HUUYecKyue nposiBjaeHnsi. C MOMONIbIO TyTTaIllepyeBoit
IIMHBI AViCTa/IbHAS dajiaHra 6b1a GUKCUMpPOBaHa B MO-
JIokeHUM pasrubanus. K coxxaieHn1o, Ha CIeyIONIii
IleHb TallMeHTKa CHSJIA TTOBS3KY, YTOOBI TPOAO/KUTD
pa6oty. IIpy HOBOM OOCIEZOBAHUM YEpe3 UeTbIpe
MecsIa akKTMBHOe pasrmbaHue 6bUIO BCE ellle HeBO3-
MOSKHO, U Jaske ITaCCUBHOE pasrmbaHue 6bUIO 3aTPYH-
HUTEIbHBIM. JITaHHOE COOBITHE MPOU3OILIO0 3a 2 roaa
o nyonuranyy — B 1878 r. UTo6bI TOATBEPAUTD CBOIO
rumnoresy, P. Segond mpoBes skcriepyMeHTabHOE VC-
clegoBaHMe Ha TPYMHBIX KUCTIX. Ha 20 nmanbiax emy
YIQJIOCh CMOJIETMPOBATh Pa3pbiB CYXOKMUIUS Pa3THU-
OaTessl MyTeM MMPUHYIUTEIBHOIO CrMOaHMS OUCTallb-
HoVi dananru. [Ipy 3TOM CyXOKuJie 0ObIYHO OTPBI-
BaJIOCh BMECTE C Y3KOI KOCTHOM TVIACTUHKON AJIMHOM
2 MM. Y aHaTOMMUYECKUX 0ObEKTOB, YMEPIINX B TIOKMU-
JIOM BO3pacTe, BOSHUKAJI ITepeioM ¢ GOpMUPOBAHMEM
60j1ee KPYITHOTO KOCTHOTO (hparMeHTa.

B koHile crateu P. Segond menaeT ciemyroliye Bbl-
BOAbI: «IIoBpeskaeHMe, MUCTOPUIO KOTOPOTO Mbl 00pMU-
COBAJTA B 3TOV 3aMeTKe, 6e3yCIIOBHO, MUCKTIOUNTENBHO.
MbI He 3HaeM, OMMCHIBAJIOCH JIX OHO JI0 HAC UM CO06-
MIAJIOCh I 0 HeM paHee. Ero sTmosnorus, MmexaHmsm,
CUMMIITOMBI, AVArHO3, KaK MOXXHO CyOUTb, BeCbMa Xa-
pakTepHbI, QYHKIMOHAIbHBIN ITPOTrHO3 B OCHOBHOM
6/1aronpusSTHBINA. PeKOMeHIAIUM IO €ro JIEUeHUIO,
HaKOHell, OYeHb ITPOCTHI U CBOASTCS K HEIOABUKHOM
(dbukcanmMy TMaablia ¢ MOMOIIBI0 COOTBETCTBYIOUIETO
TIPUCIIOCOOIEHUST».

B 1881 r. Hemeukuii xupypr Wilhelm Busch omy-
O6MMKOBAJI CTaTbI0 C OIMMCAHMEM 4YeThbIpeX KIMHMU-
YEeCKMX CJIy4yaeB ITOBPEXIEHMUI CYXOXUIUI pas3ru-
6aTeneii ManbIeB KUCTUM HA YPOBHE IUCTAIbLHOTO
MexdanaHroporo cycraBa [15]. YV Bcex manyeHTOB
rocJie pe3koro GopcUpoBaHHOrO CrUbAHUS OUCTAIb-
HOJi (pajlaHIM BO3HMKa/la MOJOKOOOpasHas medop-
Malus Ha YpPOBHE IUCTAIBHOTO MeX(asTaHTOBOTO
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cycrasa. [Tpy 9TOM TepsIach CIOCOOGHOCTb AKTUBHOTO
pasrmbaHmsl OUCTaJbHOM (anaHru. [ToBpexXaeHHbIe
Maiblbl (PUKCUPOBAINCH B IOJOKEHUM Pa3TrMOaHUST
IVCTAJIbHOM (ajlaHrM C TTOMOIIbIO TUIICOBO TTOBSI3-
ku. KoHcepBaTUBHOE jieueHMe 0Ka3aaoCh JOCTATOUHO
a3 dekTMBHBIM, JaXke B Caydyae IO3THEro obpaiie-
HUS (yepes 4 HeJenu Mocie TpaBMbl). B cBoeii cTaTbe
W. Busch cchutaeTcsi Ha HeOABHIOW ITYGIMKAIMIO
(dpanmysckoro xupypra P. Segond, KoTopsIit omucal
MOXO3Kee MOBPEXIEHME Y OITyOIMKOBaI CBOIO paboTy
rogom paHee. VIMeHHO KIMHMYECKOe HAOGMIOoeHNe U
9KCIIEPMMEHTBI Ha TPYITHBIX KUCTSAX, ITPOBEIEHHbIE
P. Segond, momorinu W. Busch moctaBuTh mpaBumiib-
HBIl TMAarHO3 U BbIOPATh ONTUMAIbHOE JieueHue IJIst
CBOMX MaLMeHTOB. B cBoeii mybmukauum W. Busch
¢ GoMbIIMM yBakeHMEM OT3bIBaeTCs 06 MccaemnoBa-
HuM ¢paHiy3ckoro xupypra. OH Jaxke ITOIMBITAICS
MpPOBECTU AHAJOTUYHBIN 3KCIIEPUMEHT Ha TPYITHON
KUCTY, 2 UMEHHO BOCITPOM3BECTY ITOBPEXIEHNE — OT-
PBIB CYXOKMUJIUS pasruodaTessi OT JUCTAIbHOM dalaH-
ru. OmHaKo B cBoeli ctatbe W. Busch mpusHaercs, uTo
OH U €ro ITOMOIIHMKY «ObUIM He TaK YIAWINBbI», KaK
rocroguH Segond. VIM He ymajoch CMOIEIMPOBATH
obcykmaeMoe TOBpeEKIeHNe Ha Tpylle, HeCMOTpPS Ha
TO, YTO IKCIIEPUMEHTATOPBI VCIIOIb30BAIM MOIIHbIE
«TIJIOCKOTYOIIbI ¥ ITOAO0OHBIE MHCTPYMEHTBI» IIJIS YIEP-
SKaHMSI U Pe3KOro CrubaHusl IMCTaTbHOM (asaHry OT-
HOCUTEJIbHO HEITOABVIKHOM cpemHeit dhamaHru.

Hac 3aunTepecoBain Tot ¢akr, uro W. Busch u ero
TMOMOIIHMKAM He yIaJI0Ch BOCIIPOU3BECTU IKCITePU-
MeHT P. Segond Ha TpyIax u cMOmeIMpoBaTh «mal-
let fracture». [lejio B TOM, 4TO HECKOJIbKO JIET Ha3a[,
MbI TIPOBOAMIIN UCCAeNOBaHMUS, CBSI3aHHbBIE C jieue-
HueMm “mallet finger”, 4acTbI0 KOTOPBIX ObLIN MCIIbI-
TaHMS Ha TPYIMHBIX KUCTIX. Ha KucTu Tpyma Mmyskam-
HbI, YMepILEero B Bo3pacre 68 jeT, MOOeIMpoBaioCh
nospexgenne “mallet fracture”. Ins ymepskaHus
(asaHr manbIeB KUCTU MBI MCIIOJb30BAIM OTIMbOA-
TeJIM JJIS TUIICOBOJ MOBSI3KM Tuila Bonbga. Ha Bcex
MSITU TMaTbIAX YAIOCh CMOAEIMPOBATh OOCYKIae-
Moe nospexaeHne — “mallet fracture”. ®akTmuecku
MbI HOBTOPWIN UcIibiTauus P. Segond u mocumtanu
YMECTHBIM ITPEICTaBUTH HOTO KUCTY C Pe3yIbTaTOM
Halero skcnepmMenTa (puc. 1).

Wtak, mpu aHamM3e BBINIEYITOMSHYTBIX IT€PBO-
MCTOYHMKOB CTAaHOBUTCSI OUEBUAHBIM, UTO BIIEPBbIE
“mallet fracture” 6pin1 ommcaH (GpPaHIY3CKUM XU-
pyprom Paul Ferdinand Segond B 1880 r. 3toT (akT
npusHaBaia U HeMeukuii xupypr W. Busch. [To mHue-
HUIO PSIla COBPEMEHHBIX aBTOPOB, TEPMUH «IIEPEIOM
Busch» Taxke mpencTaBisieTcsi He COBCEM KOPPEKT-
HbIM. [Ipy 3TOM BecbMa aBTOPUTETHbBIE XUPYPTU U3
TepMmaHuyu pUBOAST ciemyionive moBogbl. W. Busch
TIpeAIToNarai, YTo y ero MamnyeHToB ObUTM TepPeOMbl
TBUIBHOTO Kpasi AUCTaJIbHOM (ananru. OJHAKO pPeHT-
TeHOJIOTMYECKOTO MTOATBEPKIAEHNS AMarHo3a He 6bII0
(OTKpBITHE PEHTTEHOBCKMX JIyyel ITPOU30III0 TOJBKO

B 1895 r.). TlayeHTsI JIEUMJINCh KOHCEPBATUBHO, TO
€CTh MeCTO ITOBPEXIEHMS «He OTKPhIBA/IOCh». DaKTOB
Hamuums repenoma B mmy6mukanyuy W. Busch npen-
CTaBJIEHO He ObLI0. A MOJIOTKOOGpasHasi medopMaliust

MOIJIa BOSHMKHYTb B Pe3yJ/IbTaTe MOAKOXHOIO Pasphbl-
Ba CyXOXKuus 1 6e3 mepenaoma. [I03TOMy IIPUOPUTET
B niepBoM ormucanuu “mallet fracture” mo/mskeH mpu-
HaJJIeXXaTh GPaHIy3CKOMY XUPYPTy [7].

Puc. 1. MopenupoBaHye MOBPEXIeHMS
“mallet fracture” Ha TPyMHO KUCTU

Fig. 1. Simulation of «mallet fracture”
on the cadaveric hand

Cnenyer oTMeTuThb, uTo P. Segond sBisieTcst aB-
TOPOM ellle OJHOTrO 3MOHMMa Iepenoma. B 1879 r.
OH BIIEPBBIE OMMCAA HEBGOJBIION OTPHIBHOI Tepe-
JIOM Hapy>kKHOTO Kpasi TPOKCUMAaJIbHOTO OT/ena 60Jb-
me6eproBoit KOCTU (Y4yTh HIDKE IIATO), KOTOPBIi
YacTO COYEeTaeTCs C MOBPEXIEeHMEM CBSI30K KOJIEH-
HOro cycrasa [16, 17, 18]. B xuure Titres et travaux
scientifiques, usgannoit B [apmske B 1904 1., P. Segond
OTyCas B OHOI TVIaBe U 0COObIN BU ITepeioMa 60iTb-
1e6epIioBoit KOCTM, M HEeOOBIUHBbI IepeoM Ouc-
TanbHOM ¢anaHru nanblia Kuctu. [Ipuuem onucanue
060MX TepesIoMOB TIPEICTABIEHO C UJUTIOCTPALIUSIMU
(puc. 2, 3).

Puc. 2. OTpbIBHOII IIepesioM Hapy>KHOT'O Kpast
MMPOKCUMAJIBHOTO OTHeNa 60/bIe6epIioBoii KOCTH.
Wnnroctpanyst uz kauru P. Segond (1904)

Fig. 2. Avulsed fracture of the lateral edge
of the proximal tibia. Illustration from the book
by P. Segond (1904)
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Puc. 3. lepopmaiiys 5-ro naabiia
B pesynbTare “mallet fracture”
Wnnoctpauys u3 KHUTU

P. Segond (1904).

Fig. 3. Deformation of the little
finger as a result of “mallet
fracture”.

[lustration from the book

by P. Segond (1904)

B 9T0it Xe I71aBe aBTOp COOOILAET, UYTO BIEpBbIe
ormcasI 1 Omy6aMKOBaI KIMHUUECKMIt crydait “mallet
fracture” B 6ro/neTeHe IapiusKCKOro o6IecTBa aHATO-
MOB eiiie B 1879 I., TO eCTb 10 M3BECTHO ITyOIMKaLN
B XXypHasie Progres Medical B 1880 1. [16].

[IpuopuTeT 31I0OHMMa IepeiomMa 60Jble6epIoBoii
KOCTU He OCHapyuBaeTCsl U YacTO UCIIONb3yeTcs B IMy-
GMMKALIMSIX U TIPU OGIIEeHMM XUPYProB. [JaHHbIM 3110~
HUM TIepejioMa CUMTAETCS JOCTATOYHO YCTOSIBIIMMCS.
B CBSI3M C 9TUM TIpY YIIOTPeOIeHMM TepMUHa “Tiepe-
som Segond” 11€/1ec006Pa3HO YTOUHSITH JIOKATU3AINIO
rnepenoMa (KUCTb UV KOJIEHHBI CYCTaB).

Ha cerogusimiumii geHb ‘mepenom Segond”

He eIVHCTBeHHOe HasBaHue mallet fracture”.
[MoBpeskaeHMs: pa3arubaTeIbHOTO arnapaTa Ha ypoBHe
IMUCTaIbHOTO MeX(asaHroBoro cycraBa ¢ GopMmupo-
BaHMeM MOJIOTKOOGpasHoil medopmaiyy (“mallet
finger”) BecbMa HeOIHOPOIHBI. BONBIIMHCTBO COBpe-
MEHHBbIX XMPYPIOB IpPYU OOGCYKIEHUM IMOBPEXIEHMI
turna “mallet finger” monb3yioTcs kiaccuduranme
J.R. Doyle [19]:

— Tun 1 — 3aKpbiTOe MOBpEXIeHUe CYXOKUIU
pasrubareseit Ha ypOBHE AUCTATBHOTO MeX(anaHro-
Boro cycrasa (IM®C) c He6OIbIIMM OTPHIBHBIM ITE€pe-
JomoMm 6o 6e3 Hero;

— TUII 2 — OTKPBITOe MOBPEXIEHME CYXOKUIUS
pasrubaressi Ha ypoBHe Wiu mpokcuManbHee IM®C;

— TUII 3 — OTKPBITOE TMOBPEXAEHUE C IITyOOKOIA
«abpasueit» KoK, MATKUX TKaHel, TKaHU CYXOKUINS
Ha 3TOM 3Ke YPOBHE;

- Tun 4 — IepeJioM OCHOBaHMSI OUCTAIbHOM
danaurn (A — smuduseonus y mereir, B — mepe-
oM c 3axBatom 20-50% cycTaBHOI OBEPXHOCTH,
C — nmepenom c 3axBaTom 6osee 50% cycTaBHO mO-
BEpPXHOCTM C PaHHMM WM TO3JHUM ITOIBBIBUXOM
danaurn).

CornacHo TaHHOM KinaccuduKaIum, 5KBUBaJIEeHTOM
nepeioma Segond MOTyT GbITh MTOBpPEXKIEeHMST TUMA 1
C HeGOMBIIMM OTPHIBHBIM TEPeIOMOM Wiu Tuma 4B
1 4C ¢ 60see KPYITHBIMM KOCTHBIMM (pparMeHTaMM.

3ak/ouyeHmne

OueBupgHO, MHGOPMaLMs 06 3MOHMMAX IIEPeJIOo-
MOB HE MOXeT ObITbh OKOHYATEJbHOI ¥ 3aCTHIBILEN.
HWccnenoBarenu IOCTOSHHO HAaXOAAT HEM3BECTHHIE
paHee ucTopuyeckye (akThl O «CTAPbIX» SIOHMMAX,
YTO CIYKUT MOBOMOM [JIs1 HOBOM OUCKYCCUM O TIPK-
OopuTeTe B OTHOIIEHUM TOTO WMIM MHOIO Ha3BaHMUs
nepenoma. Kak mpaBuiio, STOT IIPOLIECC HOCUT MHTEP-
HAIMOHAJbHbBIN XapakTep. MOXKHO IpenroaoKNTh,
yTo MHMOpMaIsa 06 SMOHMMAaX [epesIoMOB 6yIeT Mo-
CTOSIHHO OGHOBJATHCS. OJHAKO C YUETOM M3BECTHBIX
Ha CeroHAIIHMII JeHb mybnukanmii “mallet fracture”
cegyeT HashIBaTh IepenomMom Segond.
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Abstract

Background. The relevance of the talar dome osteochondral lesions problem is assosiated with the difficulties of diagnosis,
the lack of unified treatment algorythm and the great number of unsatisfactory clinical and functional results. In the
last decade, there has been increasing interest in this topic in the literature, which is demonstrated by a great number of
publications with series of observations or clinical cases. However, attempts to create the universal algorithm for this group
of patients treatment are limited by the low level of existing studies evidence, high frequency of the new data publications,
as well as the impossibility of using a number of surgical methods in different countries for legislative or other reasons.
The aim is to determine the current state of the problem of the talar dome osteochondral lesions surgical treatment and
to identify types of surgical interventions in patients with the studied pathology. Material and methods. 120 international
articles published from 2000 to 2021, as well as 18 domestic publications for the period from 2007 to 2021 were selected
for the literature analysis. The search for publications was carried out in the PubMed/MedLine and eLibrary databases.
Results. The most widespread are surgical interventions aimed at stimulation of the bone marrow, and plastic surgery
using osteochondral auto - and allografts. Currently, there is no consensus on the indications for different types of surgical
methods, and the previously used indications are being questioned. This determines the need to improve diagnostic and
treatment concepts. Conclusions. The studied literature cannot fully answer a number of questions related to the methods
of surgical treatment of patients with symptomatic osteochondral lesions of the talar dome and indications for them. A more
detailed assessment of the medium- and long-term clinical outcomes of various surgical methods and the development
of algorithms for this group of patients treatment, specific for different countries, are needed.
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Xupypruueckue MeToabl 1Ie4HEHUS OCTEOXOHAPA/bHbIX NOBPEeXAeHHU 610Ka
TapaHHOI KOCTU: 0630p nTepaTtypbl

E.A. [Tamkosa, E.IT. CopokuH, B.A. Domuues, H.C. KoHOBanbuyK,
K.A. leMbsiHOBa

QOI'BY «HauuoHanbHwIli MeOUUUHCKULL Uccie008amensCkuli ueHmp mpasmamonozuu u opmoneduu
um. P.P. Bpedena» MuH3dpaea Poccuu, 2. Cankm-Ilemep6ype, Poccus

Pedepar

BgedeHue. AKTYanbHOCTb ITPOGIEMBI OCTEOXOHIPATbHBIX TOBPEXKIEHMI 67I0KA TAPAHHOI KOCTU 00YCIOBIEHA TPYIHOCTSI-
MY IVATHOCTUKY, OTCYTCTBMEM €IMHOM CXeMbI JIeUeHUS ¥ OOIbIITUM KOJMYECTBOM HEYIOBIETBOPUTEIbHBIX PE3YIbTATOB.
B mocnenHee mecATuieTvie OTMEUAETCs MOBBINIEHNE MHTEPECa K 3TOM TeMe B JIUTepaType, YTO MPOSIBISIETCS OOMbIINM
KOJIMYECTBOM ITyOIMKAIIMIA, TTPEICTABIEHHBIX CEepUSIMM HAGTIONEHUI VIIM KIMHUUECKUMM CaydasiMy. OTHAKO MOTBITKA
CO3[IaHMSI YHUBEPCATbHOTO aJITOPUTMA JIeUeHMSI 3TOM TPYIIbI MAlMEeHTOB OTpaHMUYeHbl HU3KUM YPOBHEM J0Ka3aTellb-
HOCTY MMEIOIIMXCS MCCeI0BaHMIA, OBICTPOTO MOSIBJIEHNST HOBBIX JAHHBIX, & TAK)KE HEBO3MOKHOCTbIO IIPYMMEHEHUS psiia
XUPYPrUYeCKUX METOJOB B pa3HbIX CTPAHaX 10 3aKOHOAaTeIbHbIM MM MHBIM TpuumMHaM. Ilesib — OoLleHUTHh COBpEMeHHOe
COCTOSTHME TIPOGJIEMbI XMPYPTUUECKOTO JIEUeHMST OCTEOXOHIPATbHbBIX TOBPEKAEHMIT 6;10Ka TAPAHHOI KOCTU U BBISIBUTH
CITEKTD OMEepPaTUBHBIX BMEIIATENbCTB Y MAIIMEHTOB C M3yyaeMoii maTonorueii. Mamepuan u memodst. [Ijisi aHaau3a Jin-
TepaTypbl 66110 0TO6paHO 120 MHOCTPAHHBIX CTaTel, OMy6aMKOBaHHBIX ¢ 2000 1Mo 2021 1., a Takke 18 oTeuecTBEHHBIX ITy-
6mukarmii 3a mepuon ¢ 2007 o 2021 r. TTouck my6amkamii mpoBoauics B 6azax qaHabsix PubMed/MedLine u eLIBRARY.
Pe3zynemamest. Haubomblliee pacnpoCcTpaHeHNe MOMYYMIM BMENIaTeNbCTBA, HANTPABAEHHbIE HA CTUMYJISIIMIO KOCTHOTO
MO3Ta, U TIacTUYecKue ornepauum ¢ UCIOIb30BaHMEM OCTEOXOH/IPAJbHBIX ayTO- M a/UIOTPAHCIUIAHTATOB. B HacTosIee
BpeMsI HeT eJMHOTO MHEeHMS O MMOKa3aHUSIX K Pa3HbIM XUPYPrUUeCcKMM MeTOLaM, a UCIIOb3yeMble paHee MOKa3aHMsI CTa-
BSITCSI TIOJ], COMHEHMeE. ITO OTpeesieT He06X0IMMOCTb COBEPIIEHCTBOBAHMS AMATHOCTUUECKUX U JIEUEeOHBIX KOHITEMIINIA.
3axniouenue. VIsyueHHast TUTepaTypa He MOXKET B TOJIHOI Mepe OTBETUTDb Ha PSIfi BOIIPOCOB, CBSI3AHHBIX CO CIIOCO6aMM
OTEPATMBHOTO JIEYEHMSI MAIVIEHTOB C CMMIITOMHBIMY OCTEOXOHAPAJIbHBIMY MOBPEKIEHUSIMY 6/10Ka TapaHHO! KOCTU
M TIOKasaHusiMu K HuM. Heobxoamma 6osee meTanbHAs OlleHKA CPeTHECPOUHBIX M OTAATIEHHBIX KIMHUYECKUX MCXOI0B
Pa3IMYHBIX XUPYPTUUYECKUX METOMIOB M pa3paboTKa arOPUTMOB JIEUEHMSI STOV TPYIIIbI MAIMEHTOB, CITeNVGUUHbIX AJIs
pa3HbBIX CTPaH.

KiiroueBble C/10Ba: OCTEOXOH/Ipa/IbHbIE TOBPEXKIEHNS 0I0KA TAPAHHOI KOCTHM, MO3aMYHast OCTEOXOHIPOIIIACTIKA, KOCTHO-
XpsIIeBoit nedexT, TapaHHast KOCTb, apTPOCKOITNMS TOJIEHOCTOITHOTO CYCTaBa.

Hcrounuk pmHaHCHMpOBaHUSA: 1CCIEI0BaHMe TPOBeeHO 6e3 CIIOHCOPCKOI MO IEPKKH.
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Background

Surgical treatment of patients with chondral and
osteochondral lesions of the talar dome (OLTD) is
a difficult task for orthopedic surgeons, since there
is no single algorithm to develop indications for
various treatment methods, and the contradiction
of the data available in the literature complicates
the treatment of patients with this pathology [1, 2].
In recent decades, there has been a trend towards
a detailed consideration of the etiology and patho-
genesis of OLTD and the introduction of modern
types of surgery [1]. However, most of the publica-
tions are presented by a series of observations or
clinical cases with a low level of evidence, and some
of the proposed surgical methods of treatment are
not applicable in a number of countries for various
reasons [3].

The aim of the study was to determine the cur-
rent state of the problem of surgical treatment of
patients with OLTD based on the analysis of foreign
and domestic literature and to identify the range of
possible surgical options.

Materials and methods

To analyze the literature on this topic, 120 foreign
articles published from 2000 to 2021 were selected,
as well as 18 domestic publications for the period
from 2007 to 2021. Publications were searched in
PubMed/MedLine and eLibrary databases. Keywords
and phrases were used: osteochondral lesions of
the talar dome; Dias’s disease; osteochondritis
dissecans; mosaic osteochondroplasty; tunneling;
microfracturing; osteochondral transplantation;
talus; bone-cartilage defect; osteochondral defect;
osteochondral lesion; talus; microfracture; osteo-
chondral autogenous transfer; bone marrow aspi-
rate concentrate; cartilage repair.

From the publications reviewed during the anal-
ysis, the most relevant sources indicated in the list
of references were selected. A number of classifi-
cations proposed in 1950-1990 are presented with
references to primary sources.

Results

Anatomical background

The participation of the talus bone in the forma-
tion of the joints of the posterior foot explains its
extensive cartilage coverage (up to 60-73% of the
surface) and the features of blood supply [4, 5, 6,
7]. A small number of artery entry points make the
talus bone at risk of aseptic necrosis and limit its
regenerative potential due to the formation of nu-
merous "watershed lines" of vascular areas [5, 6, 7].

The ankle joint is the most congruent among the
large joints of the lower limb and in comparison,
has thinner cartilage coating. The average thick-
ness of the cartilage of the talus dome is 1.06-1.63
mm, while the thickness of the cartilage of the knee
joint is 1.65-2.65 mm. Due to the high congruence
of the ankle joint, even minor post-traumatic disor-
ders of the ratios lead to rapidly progressive injury
to the cartilage and subchondral bone [5, 7].

The talus bone is responsible for redistributing
the load from the lower limb, acting as "meniscus
of the foot", and pronounced axial loads passing
through the posterior foot affect the regenerative
capabilities of the talus bone, provoking the pro-
gression of OLTD and osteoarthritis [7].

Prevalence and etiology

The occurrence of OLTD is not precisely determined
due to the difficulties of diagnosis, especially in the
early stages. It is believed that they account for 4%
of all osteochondritis dissecans and up to 63% of
patients with cruzalgia of unknown origin. At the
same time, attention is drawn to the high incidence
of young people of working age: the predominant
age group is from 20 to 40 years, the incidence in
men is greater than in women (1.6:1) [5].

The etiology of OLTD remains not fully under-
stood. According to the literature, 76-85% of obser-
vations are associated with trauma: fractures of the
bones forming the ankle joint; ligaments injury;
repeated microtraumatization. The incidence of
OLTD in patients with acute ruptures of the lateral
ligamentous complex of the ankle joint is 5-13%,
and concomitant OLTD are detected in 50-73%
of cases of acute injuries of the ankle joint [5, 8].
Lateral OLTD is associated with trauma in 93-98%
of cases. Medial injuries are associated with acute
trauma less often: from 61 to 70% of cases [5, 9].

Several theories of the development of OLTD
of non-traumatic genesis have been proposed, in-
cluding vascular and synovial injuries, soft tissue
impingement by an additional anteroinferior tibi-
ofibular ligament (Bassett ligament), chronic insta-
bility of the ankle joint [5]. F. Konig in his original
study suggested that non-traumatic injuries are the
result of subchondral vascular occlusion leading to
subsequent cystic changes [10].

Clinics and diagnosis of OLTD

The most typical complaint of patients with OLTD is
diffuse deep pain in the ankle joint associated with
physical loads. Moreover, there may be a discrepan-
cy between the localization of pain syndrome and
OLTD [5, 9, 11, 12]. Less common are complaints
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of swelling of the ankle joint and limitation of the
range of motions. There may be mechanical symp-
toms, such as clicks, joint blockage and a feeling of
instability [13, 14].

There are no specific symptoms of the disease,
untimely and incorrect diagnosis of OLTD in the
group of patients with chronic pain in the ankle
joint reaches 81% [15]. The results of physical ex-
amination of patients are often uninformative, os-
teochondral injuries may be asymptomatic and be
a random finding. The diagnosis of OLTD can be
made immediately after the injury, but it is often
associated with prolonged cruzalgia, which gives
grounds for dividing osteochondral defects into
acute and chronic without specifying the dates in
the literature.

The first-line diagnostic method for OLTD is an-
teroposterior and lateral radiographs of the ankle
joint, as well as radiographs in the mortise projec-
tion under load [5, 12]. The absence of an identi-
fiable lesion on radiographs does not exclude the
diagnosis of OLTD. According to S. Hepple et al,
43% of OLTD visualized on MRI were not initially
detected on radiographs [16]. Computed tomogra-
phy (CT) provides a more detailed visualization of
the lesion and reflects the true size of the detached
fragment. It is especially useful for determining the
state of the surrounding bone tissue and the vol-
ume of cysts associated with OLTD, which can be
used for preoperative planning [5]. Magnetic reso-
nance imaging (MRI) is useful for identifying bone
marrow edema in the early stages of OLTD and cor-
relates fairly well with the results of arthroscopy.
But it should be taken into account that MRI can
exaggerate the severity of damage due to the vari-
ability of signal changes [5, 12, 17].

Scintigraphy is not used in all medical institu-
tions due to the high cost, however, there are indi-
cations of 99% sensitivity when using scintigraphy
with technetium 99m in the diagnosis of OLTD. The
addition of the method of SPECT-CT (single-pho-
ton emission computed tomography) can help in
the detection of asymptomatic lesions by assessing
the actual metabolic changes in the bone [5].

Pathophysiology of pain syndrome

Various assumptions are made about the cause of
pain syndrome in OLTD: increased intra-articular
pressure, increased intraosseous pressure, synovial
pain, etc. [9, 18]. The pathogenetic theory proposed
by S.N. van Dijk has become the most widespread.
He associates the appearance of pain syndrome
directly with the anatomy of the talus dome. The
fluid content in the interstitial matrix of cartilage,

the subchondrally located cortical bone plate and
the underlying richly innervated spongy bone are
of great importance [18].

When a cartilage defect occurs that passes
through the subchondral bone plate, a connection
occurs between the articular space and the subar-
ticular spongy bone. The local fluid pressure in the
spongy bone is a powerful stimulus for the nerve
endings located in it. Cartilage is a viscoelastic ma-
terial, interstitial fluid is released from the cartilage
matrix as it is compressed. In a congruent joint,
when compressed, the fluid remains in the cartilage
and does not penetrate into the articular space. In
case of congruence violation, the fluid tends both
into the joint cavity and into the underlying tissues,
and when the subchondral bone plate is injuried, it
penetrates into the subcortical spongy bone, pro-
voking the development of pain syndrome. During
exercise, there is a recurring local fluid pressure
that leads to osteolysis and is a powerful bone re-
sorptive stimulus. Bone resorption leads to the for-
mation of subchondral cystic changes surrounded
by a newly formed calcified zone [18].

As the subchondral bone continues to be dam-
aged, its ability to retain the cartilage coating de-
creases, which leads to a more extensive detach-
ment of articular cartilage [9, 18]. The resulting
local OLTD changes the biomechanics of the entire
joint, predisposing to the development of osteoar-
thritis [11, 12].

Classifications

In 2001, I. Elias et al, and later in 2006, S.M. Raikin
et al. proposed systems for clarifying the localiza-
tion of OLTD, providing for the division of the talus
dome into 9 zones [19]. The systematic review by
P.R. van Diepen et al. reviewed studies that includ-
ed 2,087 observations of OLTD. According to the re-
sults of their analysis, the overwhelming majority
of OLTD were localized in the posteromedial (28%)
and central medial (31%) zones. At the same time,
a correlation was revealed between the size of the
defect and its localization: the damage was greatest
in the central-central zone [20].

Currently, a large number of OLTD classifica-
tions have been proposed, which are used in in-
dividual studies. All of them reflect the stages of
the ongoing processes, but none of them deter-
mines the prognosis and a single treatment tac-
tic. Historically, the first is the radiographic clas-
sification of A. Berndt and M. Harty (1959): stage
I - subchondral impression (impression fracture);
stage II - partial detachment of the osteochondral
fragment; stage III - completely detached fragment
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without displacement from the detachment zone,;
stage IV - dislocated fragment [21].

Some of the new classification schemes mod-
ify the system of A. Berndt and M. Harty, adding
a subtype that takes into account the presence of
subchondral cystic changes, for example, the clas-
sification of P.E. Scranton et al. in 2001 [22].

The classification of S. Hepple, based on the re-
sults of MRI, has become widespread, which makes
it possible to distinguish chondral lesions into a
separate stage [16]. Also relevant is the classifica-
tion of R.D. Ferkel and N.A. Sgalione based on CT,
recommended for use in preoperative planning
[23]. In addition, it is possible to classify OLTD in-
traoperatively based on arthroscopic data, the most
widely used classification system is R.D. Ferkel and
M.S. Cheng [24].

There is a tendency to create classifications
based on several research methods and classi-
fication schemes that have a confirmed corre-
lation with arthroscopic data, for example, the
MRI classification of D.N. Mintz et al [25].

Treatment of patients with OLTD

Treatment of patients with OLTD is a difficult task
due to the limited regenerative potential of the
articular surface of the talus and significant loads
transmitted through the ankle joint. The preferred
method of treatment for symptomatic OLTD re-
mains surgical.

The existing surgical methods of treatment are
based on one of the following principles—

- surgical debridement of lesion and stimulation
of the bone marrow (microfracturing, tunneling);

- fixing of the detached bone-cartilaginous frag-
ment on the talar dome (fixation);

- stimulation of hyaline cartilage development
(osteochondroplasty using auto- and allografts,
implantation of autologous and juvenile chondro-
cytes) [18].

In some literature sources, surgical methods of
treating patients with OLTD are divided into pri-
mary restorative (fixation), lavage and debridement
(palliative treatment), restorative (reparative tech-
niques) and plastic (restorative techniques). The
restorative methods include surgery aimed at stim-
ulating the bone marrow: abrasive arthroplasty, mi-
crofracturing, tunneling. Plastic methods include
implantation of autologous chondrocytes (ACI —
autologous chondrocyte implantation), ACI using
membranes/matrices (MACI — matrix/membrane
autologous chondrocyte implantation), the use of
osteochondral allografts and autografts (OATS and
mosaic transplantation), transplantation of juve-

nile chondrocytes, the use of cartilage implants and
scaffolds saturated with stem cells, etc. [15].

There are a number of conditions that must be
taken into account when choosing tactics: the se-
verity of symptoms, the size and depth of the de-
fect, the displacement of the fragment, the pres-
ence of cystic changes in the subchondral bone,
patient factors, etc.

Most often, the largest diameter of the OLTD
with a boundary value of 15 mm is used to differen-
tiate the indications for restorative techniques (re-
parative techniques) and plastic surgery of the talus
(restorative techniques) [12, 15, 17, 26]. According
to the international consensus on the restoration
of ankle cartilage (2017), the lack of clinical studies
comparing the long-term results of these groups of
surgery makes such a differentiation of indications
(15 mm) "historically conditioned". Currently, there
is no consensus on the reliability of this principle
[26].

Lavage, debridement, curettage

The ankle lavage, debridement and curettage de-
scribed in early sources are non-radical in nature
and are not able to fully restore the cartilaginous
surface, so they are currently used as an adjunct to
the main intervention. Isolated use of these tech-
niques is acceptable for incomplete chondral in-
juries of the talus dome, acute OLTD, accidental
findings during arthroscopy and cartilage damage
caused by other diseases (gouty arthritis, pigment-
ed villesonodular synovitis, etc.) [4, 26].

Surgical debridement, bone marrow
stimulation

The main goal of surgical treatment of the defect is
to stabilize the bone and articular cartilage within
the boundaries of the lesion and create an environ-
ment that will promote the formation of fibrous
cartilage tissue [18, 19]. Bone marrow stimulation
(BMS) involves the removal of unstable fragments
of the cartilaginous coating, followed by tunneling
or microfracturing of the subchondral bone, the re-
sult of which is the induction of blood supply in the
area of OLTD. In addition to mechanical stimula-
tion of regenerative processes, a fibrin clot forms
inside the treated defect, initiating an inflammato-
ry reaction and the subsequent release of cytokines
and growth factors to stimulate the healing process.
Pluripotent mesenchymal stem cells migrate from
the bone marrow to the clot, begin to differenti-
ate and proliferate, forming a fibrous-cartilaginous
type of tissue, subsequently coarse-fibrous carti-
lage forms at the site of injury [26, 27].
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Disputes about indications for BMS continue:
94% of participants in the consensus on the res-
toration of ankle cartilage (2017) agreed that the
"ideal" OLTD for BMS are injuries with a diameter
of <10 mm, an area of <100 mm? and a depth of <5
mm. The probability of a good outcome after BMS
in lesions with a diameter of 15 mm or more is con-
sidered doubtful [26].

This is confirmed by recent data that injuries
with a diameter of >10 mm after BMS have a greater
risk of progression, which is presumably due to me-
chanical inferiority of coarse-fibrous cartilage [28].

L. Ramponi et al. in a systematic review define
the area of OLTD as one of the predictors of the out-
come of BMS: according to their data, the optimal
area of OLTD for BMS is less than 107.4 mm?[17].].1.
Choi et al. found a deterioration in OAFAS indica-
tors in the groups of increased lesion size: groups
100-149 mm?, 150-199 mm? and >200 mm? were
associated with an increased probability of clini-
cal inefficiency of BMS compared with lesions <100
mm?2 [29]. The ambiguity of the data suggests that
the indications for BMS, determined by the size of
the damage, should be revised.

Microfracturing is carried out using an awl with
a given bending angle, which is used to process the
bone with the formation of multiple microfractures
in the area of lesion. Tunneling of the OLTD zone
is performed with a drill or a k-wire before the ap-
pearance of blood dew from the subchondral layer
of bone [29]. Antegrade and retrograde tunneling
are distinguished. Retrograde tunneling under
C-arm intraoperative control can be used in isolat-
ed subchondral injuries with intact proper articular
cartilage [30]. Previously popular antegrade trans-
malleolar tunneling is currently not recommended
for use due to damage to the articular cartilage of
the tibia/fibula. The most used is antegrade tun-
neling of the lesion area using arthroscopic tech-
nique. However, with posteromedial lesions, the use
of standard arthroscopic approaches is impossible,
in this situation, classical transmalleolar open ap-
proach can be used [26].

For tunneling, it is recommended to use k-wires
or drills with a diameter of 1-2 mm. The holes and
bone channels during tunneling should be located
approximately 5 mm apart and 3-4 mm deep. J.I.
Choi et al. found that a greater depth (up to 6 mm)
leads to better results even when using thinner
means for tunneling than processing to a smaller
depth (2 mm) [29].

A number of studies demonstrate up to 85% of
good and excellent results in the group of patients
who underwent OLTD tunneling. In particular, the

study of B. Chuckpaiwong et al. described the re-
sults in 105 patients: OLTD with a size of less than
15 mm (73 observations) after microfracturing were
characterized by a successful result. At the same
time, only 1 out of 32 OLTD larger than 15 mm met
the criteria for successful treatment, and none of
the 24 OLTD larger than 20 mm was successful [31].

Fixation of the detached bone-cartilage
fragment (fixation on the talar dome)

One of the available options for surgical treatment
of patients with primary OLTD is internal fixation
of a detached bone-cartilage fragment. The theo-
retical advantage of fixation is that it facilitates
the healing of bone tissue, restores the natural
congruence of the subchondral bone plate and pre-
serves the hyaline cartilage of the talar dome [32,
33]. In the long term, this leads to less formation of
coarse-fibrous cartilage tissue, which was described
in the publication of M.L. Reilingh et al [32]. Studies
of the clinical effectiveness of fixation methods (se-
ries of observations) demonstrate good and excel-
lent functional results in the range from 78 to 100%
[33, 34, 35].

The analysis of the results of fixation with OLTD
is difficult due to the variability of the described
surgical methods and the wide variety of fixing de-
vices available on the market. Fixation can be per-
formed openly or using arthroscopic techniques
and applied with different types of OLTD, while
there is no consensus on the optimal surgical tech-
nique, method of fixation or defect characteristics
that are prognostically favorable.

Fixation can be used in the presence of an intact
osteochondral fragment with a diameter of more
than 10 mm with a thickness of the bone part of
at least 3 mm. Fixation of symptomatic displaced
and non-displaced fragments should be performed
as soon as possible to increase the healing potential
and reduce intra-articular injuries. Most authors
recommend debridement and BMS before fixation.
The separated fragment due to "swelling" may not
correspond to the donor defect on the talar dome
and exceed its size, in this situation its modeling is
permissible [32, 33].

It is recommended to use at least one bioresorb-
able compression screw for fixation. To prevent ro-
tation, it is possible to use additional bioresorbable
screws or pins, while the size of the fixator should
not violate the structural integrity of the fragment,
therefore, the maximum recommended diameter
of biodegradable fixators is 3.0 mm, steel screws or
bone pins (bone peg) — 2.0 or 2.7 mm [32, 33].
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Given that most current studies report short-
term results of OLTD fixation, future prospective
studies should focus on long-term results of clini-
cal efficacy in comparison with BMS.

Stimulation of hyaline cartilage development

Osteochondroplasty using autografts is widely used
for the treatment of patients with OLTD. It is indi-
cated in the presence of large symptomatic cystic
lesions, as well as when revision interventions are
necessary, for example, in case of failure of BMS [17,
36]. The obvious advantage of the technique is the
possibility of replacing the OLTD with a graft con-
taining a bone base and hyaline cartilage belonging
to the patient [36, 37].

Clinical studies demonstrate the effectiveness
of using autologous osteochondral transplantation
(AOT): for example, in the review of medium-term
clinical outcomes Y. Shimozono et al., good and excel-
lent outcomes were obtained in 87% of patients [38].

Currently, there is no consensus or comparative
studies that allow us to formulate reliable indica-
tions for AOT and determine the optimal donor site
for grafting. The most commonly used area is the
lateral condyle of the femur, which is due to the
ease of approach, anatomical features and curva-
ture of the articular surface, close to the bend of the
talar dome. This area makes it possible to take at
least three bone-cartilage grafts without compro-
mising the patellofemoral articulation [36].

There are no unambiguous recommendations
regarding the optimal size of the OLTD for the use
of AOT, and most studies have a low level of evi-
dence or represent expert opinions [3]. According
to the literature sources of recent years, AOT is in-
dicated for primary cystic OLTD more than 1 cm in
diameter, as well as for revision interventions after
unsuccessful primary treatment with a lesion size
of more than 1 cm in diameter. In the review of L.
Ramponi et al. considered outcomes after BMS, and
the size of OLTD greater than 107 mm? was associ-
ated with worse results, which can be interpreted as
an indication for AOT [17].

An important aspect is the congruence of the
implanted graft(s); positioning is recommended, in
which the articular surface of the graft will be lo-
cated as close as possible to the native cartilage of
the talus bone. In a cadaveric study, L.D. Latt et al.
used 10 cadaveric samples with varying degrees of
graft standing over the articular surface of the ta-
lar dome to assess their condition under load [39].
It was found that full graft compliance restores the
normal mechanics of the ankle joint, and towering
grafts are subject to a significant increase in peak

contact pressure: standing by 1 mm increases con-
tact pressure by 675% in lateral OLTD and 255% in
medial [39]. According to A.M. Fansa et al., graft im-
plantation in the most congruent position restores
strength, average pressure and peak pressure on
the medial region of the talus bone to levels char-
acteristic of intact cartilage [40].

The recommended depth of treatment of OLTD
and the length of the graft during sampling is 12-15
mm. A cadaveric study conducted by N.B. Kock et
al. demonstrated that the treatment of OLTD with a
depth of 12-16 mm and the introduction of the cor-
responding graft to the level of articular cartilage
have greater stability than grafts of shorter length
(8 mm) [41].

In situations where the size of the defect exceeds
the size of one graft, but does not correspond to two,
it is permissible to expand the implantation zone
and install two similar bone-cartilage columns or
use overlapping grafts in the shape of a crescent,
which will help to reduce the "dead zones". A com-
parison of the use of one and two autografts did not
reveal significant differences in clinical outcomes,
but the use of three or more had worse results due
to an increase in the proportion of patients com-
plaining of soreness of the donor zone [36, 38].
Currently, it is believed that only 1% of patients
after osteochondral autotransplantation have graft
failure and progression of OLTD with an unsatisfac-
tory clinical outcome [36].

Postoperative cystic changes of the talar dome
are quite common, but the degree of their influence
is not clear. Thus, in the study of I. Savage-Elliott et
al., an analysis of MRI results was carried out in 37
patients after AOT, subchondral cysts were found in
65% with an average follow-up period of 15 months
after surgery. In the short term, there were no symp-
toms and no effect on the clinical outcome [42].

The incidence of soreness in the donor area is
less than 10%, but its probability should be dis-
cussed with the patient in the preoperative period,
especially with high body mass index values and
extensive OLTD [43, 44]. In a multicenter series of
observations of 354 patients who underwent mosa-
ic plastic surgery, with an average follow-up period
of 9.6 years, the incidence of soreness of the donor
zone was 5% [43].

Filling in donor defects is rarely used and does
not affect the clinical outcome. In a series of obser-
vations assessing the soreness of the donor zone in
40 patients with filling of graft collection sites with
bone substitutes, E.]. Fraser et al. reported a 5% oc-
currence with an average follow-up period of 42
months, which correlates with the literature data

155 2021;27(3)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



REVIEWS

on the frequency of this complication in patients
without filling donor zones [45].

The choice of approach to the talar bone depends
on the localization and size of the OLTD. Medial
OLTD more often have central-medial and poster-
omedial localization, in this case, transmalleolar
access with tibial osteotomy can be used. Lateral
OLTD are more often observed in the anterior third
of the talar dome, approach to it is possible with
the help of arthrotomy, in rarer cases — osteotomy
of the lateral malleolus [36]. Complications associ-
ated with osteotomy are rare, but it is important to
ensure reliable fixation.

Osteochondroplasty using allografts involves
the replacement of the OLTD with a cylindrical or
volumetric cadaveric graft. It can be used when it
is necessary to fill in large defects for which other
methods of surgical treatment are not applicable
due to size or localization [46]. The advantages of
allotransplantation include the absence of the need
for tissue collecting from the patient's intact joints
[46, 47].

Despite the favorable outcomes when used in
complex and revision cases, the decision to perform
osteochondral allotransplantation requires consid-
eration of numerous factors that remain the subject
of discussion. It is necessary to take into account
the characteristics of the OLTD, the preferred type
of allograft and its storage parameters, the method
of intraoperative measurement of size compliance
and potential methods of graft fixation.

Several series of observations have been pub-
lished demonstrating the clinical outcomes of the
use of osteochondral allografts [46, 47, 48]. Survival
and success vary depending on the duration of fol-
low-up. For example, C.E. Gross et al. published a
study with one of the longest observation periods
for the use of osteochondral allotransplantation in
OLTD with a size of more than 1 cm: 9 patients with
stage IV OLTD according to the classification of A.
Berndt and M. Harty were observed for 12 years af-
ter surgery. Three patients required further fusion
of the ankle joint. The remaining 6 patients dem-
onstrated a functional range of motion, only one of
the 6 patients described mild pain, the remaining
five patients reported no pain symptoms [47].

Osteochondral allotransplantation helps to re-
duce pain and improve the function of the ankle
joint, but there is also evidence of pain retention
after surgery. In particular, R. Haene et al. published
the results of treatment of 16 patients with an av-
erage follow-up period of 4.1 years. The authors
noted an improvement in indicators on the AOS
(Ankle Osteoarthritis Scale) and AAOS (American

Academy of Orthopedic Surgeons) scales, in their
series of observations 62.5% of patients had a good
or excellent result [48].

In certain situations, the use of cylindrical os-
teochondral allografts is preferable to autologous
ones, in particular with OLTD more than 1.5 cm
in diameter, osteoarthritis of the knee joint, a his-
tory of knee joint infection and in patients who
are negatively inclined towards the risk of com-
plications of autotransplantation (soreness of the
donor site). In their study, ]. Ahmad and K. Jones
compared the results of using autografts (n = 20)
and cylindrical allografts (n = 20) and did not re-
veal a statistically significant difference in clinical
outcomes [49]. According to the consensus on the
restoration of ankle cartilage (2017), osteochondral
allotransplantation can be recommended in situa-
tions where the size of the OLTD does not allow it
to be restored with two cylindrical autografts [44].

The use of cadaveric talus bone grafts is recom-
mended, taking into account the size and side of
the injury for the greatest compliance with carti-
lage thickness, morphology and congruence. C.R.
Henak et al. published a study of biomechanical
differences between bone-cartilage grafts from the
femur and talus bones. The authors found that the
femoral cartilage is about twice as thick as the ta-
lus, which leads to a mismatch in the height of the
cartilage during the implantation of femoral grafts.
In addition, the femoral cartilage is softer than the
cartilage of the talus bone near the articular sur-
face, and the minimum shear modulus for femoral
cartilage is 4 times lower than for the talus. The
authors concluded that the femoral cartilage is less
resistant to stress. This can lead to an increase in
tension in the native tissue surrounding the graft
[50].

The allograft can be modeled according to spe-
cific size requirements. There are several types of
transplants that differ in the ways they are stored
and harvested: previously used frozen and freshly
frozen allografts are characterized by low viability
of chondrocytes (20-30%). Currently, fresh unfro-
zen grafts are used for plastic surgery of the OLTD,
which after harvesting are placed in Ringer's solu-
tion or in a nutrient medium. This type of grafts is
characterized by greater viability of chondrocytes
(up to 67% within 30 days) and is recommended for
implantation within 7 days (in some sources — 28
days) [44, 51, 52].

During preoperative planning, in order to select
an allograft suitable in size, it is necessary to meas-
ure the patient's talus bone according to CT results
(Iength, width and height). A bone-cartilage allo-
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graft should contain at least 10 mm of bone tissue
[44, 51].

A tight fit of the allograft using fixators is rec-
ommended. A systematic review by P. Johnson and
D.K. Lee analyzed 15 publications reporting the re-
sults of osteochondral allotransplantation of the
ankle joint with various fixation methods. Metal
screws were used in 59.7%, bioabsorbable fixation
was used in 16.2%, and combined fixation was used
in 24.1% of cases. The authors concluded that none
of the fixation methods had clinical advantages
over the others [46].

There are conflicting data on the prevalence of
graft collapse. In a series of observations by S.B.
Adams et al., no signs of destruction were found,
and in a systematic review by G.F. Pereira et al., the
overall survival of transplants was 86.6% [53, 54].
This contradicts the conclusions of C.E. Gross et al.
and S.M. Raikin et al., who report graft resorption
or collapse in 56% and 67% of cases, respectively
[47,52].

Despite the described good results of using al-
lografts, this method cannot be considered an
ideal solution. In the study of R. Haene et al, with
an average follow-up period of 48 months, 16 pa-
tients showed an improvement on the AOFAS scale
from an average value of 45 before surgery to 81
points after surgery (the average lesion size was
2.67 cm?). All patients were able to return to their
previous motor activity within a year after surgery
and reported satisfaction with the results. However,
control radiographs revealed the presence of oste-
ophytes in all but one patient and moderate pro-
gression of osteoarthritis in two patients [44, 48].

The use of allografts helps to restore function,
relieves pain and allows patients to return to their
previous motor activity, but does not stop the devel-
opment of degenerative changes in the ankle joint.

Implantation of autologous chondrocytes

The reparative tissue after surgery aimed at stimu-
lating the bone marrow does not fully correspond
to the normal articular cartilage of the talar dome.
It has a fibrous-cartilaginous nature and differs
from hyaline cartilage in the content of collagen.
Osteochondral grafts carry intact cartilage with pre-
served architecture, but achieving anatomical con-
gruence, graft incorporation and complete healing
may be difficult. The principle underlying cell repair
methods is the ability of transplanted chondrocytes
to generate hyaline-like reparative tissue with bio-
chemical and biomechanical properties closer to the
native articular cartilage of the talar dome [5, 55].

Implantation of autologous chondrocytes (ACI
- autologous chondrocyte implantation) is a two-
stage procedure in which chondrocytes are collected
with their in vitro cultivation and subsequent im-
plantation into the defect area [55]. The collection
of chondrocytes can be carried out from the knee
joint, ankle joint or from a detached bone-cartilage
fragment. During implantation, several options for
covering implanted cells can be used. In the origi-
nal description of M. Brittberg et al. used periosteal
flap for the coating, however, due to problems with
graft hypertrophy, a collagen membrane I/III was
developed [56]. In a study comparing two types of
coating, C. Gooding et al. found similar clinical and
arthroscopic results with fewer complications in
the group using membranes [57].

Studies demonstrate positive results of implan-
tation of autologous chondrocytes: with an aver-
age follow-up period of 26 months in 8 patients,
S. Giannini et al. reported no complications in the
postoperative period and an improvement on the
AOFAS scale from 32.1 points before surgery to 80.6
points after 6 months, 90 points after 12 months
and 91 points after 24 months (the average size of
the OLTD was 3.3 cm?). Moreover, histological anal-
ysis revealed positive staining for type II collagen
and proteoglycan in the extracellular matrix of all
samples [58]. M Battaglia et al. reported a similar
improvement in average AOFAS scores in 20 pa-
tients with a longer follow—up period of 5+1 year
(average lesion size 2.7%1 cm?) [59].

Implantation of autologous chondrocytes us-
ing matrices (MACI — matrix/membrane autolo-
gous chondrocyte implantation) involves the cul-
tivation of chondrocytes on collagen or hyaluronic
acid-based matrices before implantation. The ad-
vantages of this method include a more uniform
distribution of chondrocytes on the implant, the
exclusion of chondrocyte differentiation disorders
and the absence of the need for a cover layer [55,
60]. Clinical studies show promising results after
MACI with OLTD: B. Magnan et al. reported the
results of 30 OLTD with an average lesion size of
2.36 cm? after MACI using a collagen matrix. Good
and excellent results were obtained in 28 out of 30
patients, and postoperative MRI results showed im-
proved integration [61]. Common indications for
MACI are age from 15 to 55 years, single, delimited
OLTD, relapse after previous surgery, small lesions
with extensive subchondral cystic changes [55, 60].

In the Russian Federation, the use of MACI is
limited by the absence of matrices/membranes reg-
istered for use in the ankle joint.
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Conclusions

The data obtained as a result of a review and anal-
ysis of the literature are very heterogeneous. The
studied literature could not fully answer a num-
ber of questions related to the methods of surgical
treatment of patients with symptomatic OLTD and
indications for them.

The lack of unambiguous indications for differ-
ent groups of surgical interventions and the large
variability of treatment results emphasize the ur-
gency of the problem and the need for further im-
provement of diagnostic and therapeutic concepts.
It is obvious that a more detailed assessment of
the medium- and long-term clinical outcomes of
the use of various surgical methods and the de-
velopment of algorithms for the treatment of this
group of patients, specific to different countries, is
needed.
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Abstract

Hoffa fracture is an extremely rare injury of one or two condyles of the femur in the frontal plane, more often associated
with injury to other structures of the knee joint area. The main cause of the Hoffa fracture is considered to be a high-energy
injury (road accident — in 80.5% of cases). The isolated Hoffa fracture accounts for 0.65% of all femoral fractures. To date,
there is no consensus on surgical approach or optimal technique of internal fixation for the frontal fracture of the femoral
condyles. There is also a large percentage of mistakes in the X-ray diagnosis of this pathology. The existing classifications
have not found wide application in clinical practice, being difficult and inapplicable for solving the issue of treatment tactics
and preoperative planning. The aim of the study is to present modern views on the diagnosis, principles and techniques
of surgical treatment of patients with the Hoffa fractures based on the analysis of the literature. Based on the analyzed
literature, conclusions are drawn about the need for careful collection of injury anamnesis, increased surgeon caution in the
presence of this injury clinical picture and the simultaneous absence of pathology on standard knee joint X-rays, the need
to perform an additional examination in the form of lateral (non-standard) projections of the knee joint X-rays, CT or MRI.
During preoperative planning, preference should be given to minimally invasive technologies, including arthroscopically-
associated methods of treatment.
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Pedepar

Iepenom T'odda (III) — 3TO KpaitHe penKas TpaBMa OZHOTO MM IBYX MBIIEIKOB 6eqpeHHOoi KOCTH BO (GPOHTATbHOI
IJIOCKOCTH, Yallle acCOIMMUPOBAHHAS C MOBPEXKIEHNEM APYIUX CTPYKTYP 06/aCT KOJIeHHOro cyctaBa. OCHOBHOI MpH-
yuHOi I1I' cumTaeTcsl BbICOKOIHEpreTuueckas TpaBma. Ha moiio msonupoBaHHoro rnepeioma F'obda nmpuxomurcs 0,65%
BCeX IMepesioMoB GepeHHO KocTu. Ha ceromHsIIHUI AeHb HE CYIIEeCTBYET €IMHOI0 MHEHUS O XUPYPIUIECKOM JTOCTYIIe
MY OTITUMAJIbHOI TeXHMKEe BHyTpeHHelt pukcaiiuy npyu GpoHTaTbHOM IepeioMe MbIIIeIKOB 6epeHHoit KocTu. Takxke
CYILIECTBYET OOJBIION MPOLEHT OMMOOK MPU PEHTIeHOJIOIMYECKOl OMAarHOCTUKe MaHHOM matosoruu. CyllecTByooume
KIaccubuUKay He HalluIy MIYPOKOTO IMPYMeHEHUS B KIIVMHUYECKOH MPaKTHUKe, SIBJSSICh IPOMO3IKMMMU M HETTPUMEHVMBbI-
MU JJISI pellieHsI BOITPOCa O TaKTHKe JIeUeHMS U IPeIoTepaliMOHHOr0 ItaHupoBaums. Llesb 0630pa — Ha OCHOBaHMM aHa-
Ji3a INTepaTypbl IPeACTaBUTh COBpeMeHHbIe B3IJISIAbI Ha IMarHOCTUKY, IPUHLIUIIBI U TEXHUKY XUPYPTUUECKOTO JIeueHUsT
nauyeHToB ¢ nepesomamu I'odda. Ha ocHOBe aHanm3a auTepaTyphl cllefaHbl BbIBOAbI O HEOOXOAMMOCTY TIIATEIbHOTO
c6opa aHaMHe3a TPaBMbI, ITOBBIMIEHHO HACTOPOKEHHOCTY XUPYpPTa MPY HATUYUY KIMHNYECKOV KapTUHBI JaHHOTO I10-
BPEXIEHUS U OJHOBPEMEHHOI'O OTCYTCTBMS MATOJIOTMY HA CTAHIAPTHBIX PEHTTeHOTpaMMaX KOJIEHHOTO CyCcTaBa, Heo6-
XOIMMOCTY BBITIOJHSITh TOTIOJIHUTENIbHOE 06C/IeoOBaHMe B BuIe O0KOBBIX (HECTaHAAPTHBIX) TIPOEKIMit peHTreHoTrpadum
koneHHoro cycraBa, CKT unu MPT. Bo Bpems mpefornepalnOHHOTO TJIaHMPOBAaHUS ClefyeT OTHABaTh MpenrnouyTeHue
MaJIOMHBA3UBHBIM TEXHOJIOTUSIM, B TOM UMCJIe apTPOCKONMMYECKM-aCCOLMUMPOBAHHBIM MeTOAaM JieueHMs.

Kimouesble cmoBa: mepeyiom l'odda, GpoHTaIbHBIN TepeioM Mbllie/ika 6eJpeHHOI KOCTH, CKPBIThIN ITepeioM.

HcTrounuk bvHaAHCHMPOBAHUA: MCCIEIOBAHME TTPOBEIEHO 63 CIIOHCOPCKOI TTOIEPSKKH.
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Background

Hoffa fracture (HF) is a rare injury to one or both
femoral condyles in the frontal plane. The frac-
ture was first described by Albert Hoffa in 1904,
but the general recognition of this pathology by
the orthopedic community came in the 1970s af-
ter the appearance of J. Letenneur's classification
of frontal femoral fractures [1] and its publica-
tion in the 2™ edition of the Manual of Internal
Fixation [2].

HF is often associated with multiple high-en-
ergy injuries of the knee joint area [3]. Therefore,
according to S. Pathak et al., it is sometimes not
diagnosed during routine research [4]. Based on
the insignificant frequency (on average, isolated
HF occurs in 0.007% of all bone injuries), stud-
ies on this injury are relatively few represented
in the scientific literature. Thus, O. Martinet et al.
believe that the share of all fractures of the dis-
tal femur accounts for 6%, and HF, according to
Y. Zhou et al. account for only 8.7-13.0% of in-
tra- and periarticular injuries [5, 6]. However, the
results of a retrospective study performed by S.E.
Nork et al. showed that, out of 220 cases of supra-
and transcondylar femoral fractures, associated
HF was detected in 38.1%, but isolated HF was di-
agnosed in only 0.65% of all femoral fractures [3].

M. Manfredini et al. showed that due to the
anatomical features of the region, a fracture of
the lateral condyle occurs in 78-87% of HF: phys-
iological valgus of the distal femur leads to the
primary involvement of its external part in the
structure of the injury [7]. According to the re-
search of B. Harna et al., bicondylar HF is more
common in the children's age group [8].

Most researchers consider high-energy trau-
ma to be the main cause of HF in young people
(road accidents, including motorcycle injury -
80.5%, catatrauma — 9.1%), with an average age
of 42.8 years, men of working age twice prevail
[6]. In elderly people and patients with severe
osteoporosis, this injury is more often caused by
low-energy trauma. In addition, Y. Zhou and S.E.
Nork et al. investigated the causes and nature of
iatrogenic HF [4, 6].

According to J.-S. Bel et al., in 95% of cases of
HF, a decision is made on surgical treatment [9].
Surgical treatment is also recommended for HF
without displacement of fragments due to the
high risk of secondary displacement, non-union,
development of post-traumatic osteoarthritis,

contractures and other complications, while
there is currently no consensus on surgical ap-
proaches and optimal technique of internal fixa-
tion [10].

It should be noted a large percentage of mis-
takes in the diagnosis: according to W. Mak et
al., with standard radiography of the knee joint
in two projections (direct and lateral), the correct
diagnosis is established in less than 70% of cas-
es, so many researchers classify HF as a "hidden
fracture” [11].

The purpose of the review is to present modern
views on the diagnosis, principles and techniques
of surgical treatment of patients with HF based
on the analysis of the literature.

Diagnostic features

HF without displacement are usually difficult to
diagnose from radiographs made in standard pro-
jections, because the fracture line is overlapped
by the lateral condyle. The latter, according to M.
Manfredini et al., leads to wrong radiological con-
clusions in 30% of cases [7]. Radiography should
include a straight, lateral, internal or external
oblique projection (if injury to the lateral or me-
dial condyle is suspected, respectively). Also,
when detecting hemarthrosis and severe pain
syndrome, it is necessary to suspect a "hidden"
fracture of the knee joint area, which, according
to J.S. Apple et al., turns out to be HF in 14% of
cases [12]. Computed tomography (CT) remains
the gold standard for the diagnosis of intra-ar-
ticular fractures, and in the case of HF, CT allows
you to determine the presence of fracture and its
nature, the degree of displacement and the loca-
tion of the fracture line relative to soft tissues.
This makes it possible to adequately classify this
injury and determine further treatment tactics
[13]. According to S.E. Nork et al., among 102 pa-
tients who underwent CT, HF was diagnosed in
47. In the control group of 100 patients who did
not undergo CT, the injury in question was de-
tected only in 29% — 1.5 times less often [3].

In connection with the above, A.M. Wagih
considers it necessary to increase the alertness of
orthopedic surgeons to potential HF. In his opin-
ion, in such patients anamnesis and the mecha-
nism of injury must carefully collected. Most of
the patients note instability of the knee joint in
the 30 ° flexion position, but with full extension,
instability is not determined. With timely undi-
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agnosed HF, patients will experience pain and re-
stricted movement in the knee joint, followed by
the development of post-traumatic osteoarthritis
[14].

An analysis of the literature shows the need
for a thorough clinical examination of a patient
with knee joint injuries, the appointment of more
complex studies (CT and MRI) in any doubtful
cases, especially taking into account the careful
collection of anamnesis and understanding of
the injury mechanism.

Mechanism of injury

The most common cause of high-energy injuries
in the modern world remain road accidents. Y.
Zhou et al. described in detail the mechanism of
injury that leads to HF during an accident: dur-
ing collision on a knee bent at 90 degrees, a large
inertial force causes a shock load in the direction
from the proximal femur to the condyles of the
lower leg. At the same time, the braking force
creates high shear forces between the femoral
condyles and the tibial plateau, which leads to
the displacement of the femoral condyle in the
ascending direction, as well as ruptures of the
quadriceps tendon, its own patellar ligament, se-
vere dislocations of the lower leg and other in-
juries. Depending on the valgus or varus direc-
tion of the axial force, fractures of the lateral or
medial femoral condyle occur, and two-condyle
injuries are possible [6].

Low-energy fractures of the femoral condyles
were studied by A.K. Mootha et al.: in addition
to elderly people and patients with severe osteo-
porosis, HF occur in patients who have had polio
and have long-term consequences in the form
of paresis of the lower extremities, as well as in
cases of bone hypoplasia or some metabolic dis-
orders [15].

The main cause of iatrogenic HF is considered
by B.C. Werner and M.D. Miller to be incorrect
surgical interventions during the reconstruction
of the anterior cruciate ligament (ACL) [16]. The
most common surgical mistake during surgery is
the incorrect formation of the bone canal in the
lateral femoral condyle, which causes up to 70%
of the unsatisfactory results of the ACL recon-
struction . J.P. Rue et al. came to the conclusion
that when the femoral canal is formed too close
to the posterior edge of the articular surface, ten-
don conduction, as well as its fixation with an in-

terference screw, can lead to a fracture [17]. The
same conclusions were reached by T.S. Wilson
et al., considering intraoperative destruction of
the posterior wall of the canal as a technical er-
ror of the operative technique [18]. Both groups
of researchers calculated that the bone canal for
grafting and fixing with a screw with a diameter
of more than 20% of the total diameter of the fe-
mur reduces bone strength by more than 2 times.
Therefore, the formation of a bone canal of more
than 10 mm is always accompanied by a risk of
fracture, especially in delicate patients. A single
case of stress fracture of the proximal femur to
the formed canal 8 months after surgery has also
been described [18].

Based on the specific mechanism of this inju-
ry, increased alertness of the doctor is necessary
when examining and collecting anamnesis in pa-
tients with suspected HF. The described clinical
picture, the specific mechanism of injury of the
knee joint, located at a certain angle at the time
of exposure to it, both in young people and in
elderly patients, are indications for the appoint-
ment of radiography in atypical planes, CT and
MRI of the knee joint to exclude HF.

Classifications

Currently, several classifications of HF are
known: the first and most famous among for-
eign surgeons is the classification of ]. Letenneur
(1978), the classification of W.H. Li (2013), V.
Bagaria (2019), the classification of AO with ad-
ditions (2018) [1, 19, 20, 21 22].

J. Letenneur divided HF into three types. Type
I (the most common): the fracture line runs par-
allel to the posterior cortical layer of the femur
with the involvement of the entire condyle. Often,
the fracture line is located at the site of attach-
ment of the ACL and lateral collateral ligament
(LCL) to the femur, while the tendon of the pop-
liteus muscle (TPM) and the lateral head of the
gastrocnemius muscle (LHGM) remain attached
to the distal fragment. Type II: the fracture line
is located posteriorly and parallel to the poste-
rior cortical layer of the femur, also posteriorly
from the attachment of the LCL; it is divided into
3 subtypes depending on the attachment of soft
tissues to the fragment. The fragments located
behind the dotted line "a" retain the attachment
of the TPM and LHGM. The fragments located be-
hind the dotted line "b" retain partial attachment
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of the TPM or LHGM. There is no attachment
of soft tissues to the fracture fragments located
behind the dotted line "c". Type III: oblique frac-
ture of the femoral condyle involving the entire
condyle with a fracture line located anteriorly
from the joint capsule, ACL, LCL, TPM and LHGM
(Fig. 1).

In fractures of types I and III, the prognosis is
favorable, because soft tissues retain attachment to
fragments, thereby providing sufficient blood sup-
ply to the fracture area. With type II injuries, there
is a high risk of non-union and avascular necrosis
due to poor blood supply (intra-articular fracture
with the formation of a free intra-articular frag-
ment) [1].

W.H. Li et al. improved the Letenneur classifi-
cation in 2013. After additional CT imaging, two
lines are drawn in the sagittal plane of the thigh:
the first is the anatomical axis of the thigh, the
second is parallel to the axis of the thigh, and the
third line is drawn along the posterior cortical lay-
er of the femur. Thus, the distal femur is divided
into three parts [19]. However, due to the suffi-
cient complexity, this classification has not been
widely recognized in the scientific literature and
is mentioned only in the work of Y. Zhou et al. [6].

According to the AO classification, HF are clas-
sified as 33-B2 and 33-B3 [21]. However, due to ex-
cessive generalization, A. Dua and R. Shamshery
consider it impossible to use this classification
for preoperative planning. The researchers pro-
posed an addition to the AO classification (2010),
identifying 4 subtypes of HF, and tried to adapt
the classification to select the type of fixation.
The proposed clarifications are based on the lo-
cation of the fracture line and combined injuries
of the distal femur. Type I is characterized by an
isolated frontal fracture of one condyle, while

Type la

Type lab

Fig. 1. Letenneur’s classification (1978) [1]

the authors consider it sufficient to fix such in-
jury with two or three spongy screws carried out
in the anteroposterior direction. Type II, in which
both condyles of the femur are involved, requires
fixing both condyles with screws, also in the an-
teroposterior direction. In these cases, if the line
of one of the fractures is proximal to the other, a
medial or lateral buttress plate is required. Type
I1I is a single-condylar HF with associated supra-
condylar fracture, type IV is a single-condylar HF
with a comminuted intraarticular fracture of the
distal femur in other planes. In case of injuries of
types III and IV, osteosynthesis of the fracture is
performed similarly to isolated HF with additional
fixation of the concomitant fracture with a but-
tress plate [22].

V. Bagaria et al. identified 4 types of HF in 2019:
type 1 — all frontal fractures with a fragment of
more than 2.5 cm coming from the posterior edge
of the condyle, type 2 — a fragment of less than
2.5 cm, type 3 — a comminuted fracture of one con-
dyle, 4a — a frontal fracture of the anterior femoral
condyle, 4b — a bicondylar fracture, 4c — an osteo-
chondral fracture, 4d - HF associated with a supra-
condylar fracture [20] (Fig. 2). Depending on the
type of fracture, the tactics of surgical treatment
are determined, i.e. in type I, it is recommended to
carry out spongy screws in the anterior-posterior
direction (hereinafter A-P), type II — carrying out
spongy screws in the posterior-anterior (herein-
after P-A), type III — carrying out spongy screws
with additional fixation with a buttress plate; 4a
- fixing screws in the direction A-P, 4b — tactics is
determined depending on the size of the fragment
and the nature of the fracture, 4c — fixing with a
Herbert screw or biodegradable screws, 4d — fix-
ing with spongy screws with additional fixation by
locking plate for the distal femur (Fig. 3).

Type lIbb Type llbc Type lllabc
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Type 4A Type 4B

Fig. 2. Classification of V. Bagaria et al. (2019)

Type 4A

Type 4B Type 4C Type 4D

Fig. 3. Osteosynthesis with screws and plate
for all types of the Hoffa fracture

The determination of the size of the fragment
is 2.5 cm due to the average value of the com-
pression ability of spongy screws with a thread
length of 16 mm.

The classification is based on a retrospective
analysis of 30 cases of HF in the period 2013-
2017, as well as 77 studies that meet the require-
ments of “Hoffa's fracture”, "coronal fracture”,
"osteochondral fracture distal femur", "Letenneur
classification", describing 412 cases of HF. The
main goal of the authors was the convenience
and universality of classification for preoperative
planning. Assessment of the perception of clas-
sification was carried out by six independent sur-
geons. As a result, the kappa Cohen consistency
coefficient reached 1, which means a complete
match, the so-called the consent of experts in the
study of the material [20]. The classification was
published relatively recently — in 2019, which is

probably why it has not yet found wide applica-
tion among surgeons. Nevertheless, it seems to
be quite universal and convenient for the unifi-
cation of fractures and the definition of surgical
treatment tactics.

Currently, the Letenneur classification re-
mains the most frequently mentioned among
foreign surgeons and appears in all the articles
studied, but it does not meet the criteria neces-
sary for preoperative planning, it is cumbersome.
An increase in interest in this pathology and the
emergence of new, including improved classifica-
tions based on CT imaging, may gradually lead
to a decrease in the popularity of the Letenneur
classification, leaving it only as the historically
most well-known.

Features of treatment

A. Dua and P. Shamshery perform conservative
treatment for HF without displacement of frag-
ments: immobilization is carried out in the av-
erage physiological position of the knee joint
(flexion 20-35°). Also, conservative treatment of
a bicondylar HF is possible using skeletal traction
carried out through the tuberosity of the tibia.
However, in most cases, secondary displacement,
joint contracture and early development of oste-
oarthritis are observed [22]. Therefore, the over-
whelming number of researchers are inclined to
early internal fixation of this injury.

Surgical approaches

The choice of surgical approach depends on the lo-
cation and nature of the fracture, but there are no
generally accepted recommendations [6, 13]. Most
authors use standard lateral and lateral parapatellar
approaches when the lateral condyle is damaged.
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Some authors believe that combined lateral
parapatellar approach with Gerdy tubercle os-
teotomy provides the most adequate visualiza-
tion for bicondylar HF. A skin incision is made
from the middle of the lateral condyle of the fe-
mur along the iliotibial tract, not reaching 2 cm
to the tuberosity of the tibia, passing between
the Gerdy tubercle and the anterior edge of the
fibular head; skin, soft tissues are mobilized, the
Gerdy tubercle is released. Osteotomy of the an-
terior part of the tubercle is approximately 10
mm wide, 20 mm long and 7-10 mm with the
place of attachment of the iliotibial tract, which
is diverted in the proximal direction. The m. bi-
ceps, LCL, popliteus muscle, posterolateral joint
capsule, posterior horn of the lateral meniscus
are visualized [23, 24, 25].

With a medial fracture of the femoral condyle,
medial parapatellar approach is more often used.
In addition, D.G. Viskonas et al. describe medial
"subvastus" access. The researchers consider the
advantages of the latter to be the preservation of
the quadriceps femoral muscle, good visualiza-
tion of the patellofemoral ligament with its sub-
sequent anatomical restoration, preservation of
the medial superior knee artery, which reduces the
risk of avascular necrosis and non-union [26].

To fix fractures of the external condyle at the
end of the last century (1999), a modified ante-
rolateral "swashbuckler" ("hooligan") access was
described: a lateral approach located between
the lateral patellofemoral ligamnet and M. vastus
lateralis. A parapatellar arthrotomy is performed,
m. quadriceps with the patella are removed me-
dially, which allows you to visualize almost the
entire articular surface of the distal femur. The
advantage of approach is its location: the skin
incision does not interfere with subsequent ap-
proach during knee arthroplasty [27].

In some cases, technically more complex ap-
proaches are also offered. Thus, Y. Tan et al. de-
scribe a variant of posterolateral approach start-
ing from the space between the N. peroneal and
biceps femoris muscle [28]. M. Gao et al. propose
a minimally invasive posteromedial approach
that begins between M. gracilis, the medial head
of m. gastrocnemius and the medial collateral
ligament [29].

W. Orapiriyakul et al. conducted a large study
on cadaveric material based on the Letenneur
classification, as a result of which the follow-

ing data were obtained. With HF of the medial
condyle with a distal fracture fragment of less
than 18.3% of the length of the medial condyle
in the anteroposterior direction and a fragment
of less than 10.1%, similarly for the lateral con-
dyle, parapatellar approaches incompletely vis-
ualize the fracture zone, which corresponds to
type II according to the Letenneur classification.
However, with a fragment of more than 28.7% for
the medial condyle and more than 19.9% for the
lateral condyle, parapatellar approaches are rec-
ommended. Direct posteromedial and postero-
lateral approaches are recommended in the case
of fragments less than 28.7% for the medial and
less than 19.8% for the lateral condyles, respec-
tively [30].

An analysis of the literature shows that even
though there is not always sufficient visualization
of the fracture area, most researchers tend to fairly
simple and accessible parapatellar medial and lat-
eral approaches. Posterior approaches due to the
high risk of nearby major vessels and nerves in-
jury are technically extremely difficult and require
high skill. However, in some cases, given the small
size of the displaced fragments or other features,
they need to be considered during preoperative
planning after adequate two- and three-dimen-
sional visualization of the fracture area.

Arthroscopy options

Considering surgical approaches, it is impossible
not to bypass the options of modern arthroscopy,
while standard ports are usually sufficient [14,
31]. The advantages of arthroscopic treatment
are known: this is a low injury rate, minimal
impact on blood supply, early exercise and, as a
result, prevention of contractures. In HF arthro-
scopic technique due to the limited intra-artic-
ular space for manipulation is not always appli-
cable. However, visualization of the soft tissues
interposition and their elimination is technically
feasible arthroscopically, while the most difficult
tasks are reduction and carrying out screws per-
pendicular to the fracture line. A.M. Wagih and A.
Goel independently describe the course of thera-
peutic and diagnostic arthroscopies of the knee
joint with a frontal fracture of the lateral femoral
condyle [14, 31]. After diagnostic part, the knee
joint bends to 120°, the distal fragment is fixed
with an arthroscopic instrument. In the femoral
condyle, 2 k-wires are percutaneously carried
out, along which cannulated screws are inserted,
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after having countersink the insertion point to
immerse the screw heads below the surface of the
articular cartilage.

With all the current trends in reducing the
traumatic nature of surgery, one of the goals of
which is arthroscopic technique, it is impossi-
ble not to mention the risk of possible negative
consequences. Thus, the possibility of develop-
ing one of the most formidable complications —
compartment syndrome, has been known since
the last century [32]. At the same time, the prob-
ability of injury to the joint capsule leading to
the release of the solution into the soft tissues
is extremely high. Nevertheless, a number of au-
thors consider arthroscopically assisted fracture
fixation technique to be quite safe [33, 34].

In contrast to fractures of the tibial plateau,
relatively few works have been devoted to the
arthroscopic technique of HF fixation. Limiting
factors in the use of the technique are technical
difficulties in the manipulation of fragments and
their reduction, removal of soft-tissue interpo-
nents, difficulties in carrying out various hard-
ware, especially if additional fixation with a plate
is necessary. However, significant advantages in
the form of good visualization of the fracture, in-
cluding subchondral injuries, combined with low
trauma and skin scars insignificant for any subse-
quent surgeries, make arthroscopy one of the most
promising methods of treating HF.

Implants selection and fixation
technique

Back in the last century, S. Lewis et al. showed
that fixation with two or three cortical or spongy
screws (cannulated or conventional) of various
diameters is sufficient to eliminate possible ro-
tation and secondary displacement of femoral
condyle fracture fragments [10]. The main screw
was inserted from the intact extra-articular an-
terolateral surface of the lateral condyle in the
posterior direction, an additional screw was car-
ried through the lateral outer fragment to the
center of the diaphysis inside to eliminate the ro-
tational component. S.Y. Lee et al. demonstrated
a satisfactory result of fixation with six Herbert
compression screws with a diameter of 4.5 mm,
carried out in the P-A direction of the two-con-
dyle HF [23]. The advantage of this fixation was
considered to be a smaller square of injury to the
articular surface and, accordingly, a lower risk of
developing post-traumatic changes in the joint.

For long-standing fractures of the femoral
condyles, M.P. Somford et al. proposed options
for internal fixation using Herbert compression
screws with a diameter of 5.0 and 6.5 mm with a
bone autograft from the iliac crest, while a neu-
tralizing plate should additionally be implanted
[35].

A. Dua et al. describe the osteosynthesis of
a bicondylar HF with three spongy screws 6.5
mm in diameter, carried out in the direction A-P
proximal to the articular surface, strictly perpen-
dicular to the fracture line; the lateral condyle is
additionally fixed by a buttress plate due to the
concomitant supracondylar fracture [22].

A number of researchers believe that screws in
combination with a lateral or posterior anti-slide
buttress plate are indicated for patients who have
a high body mass index (BMI) or will not (cannot)
comply with the recommended regimen. Also, an
additional fixator can be recommended for pa-
tients with osteoporosis, fractures passing to the
metaphysis of the femur and multifragmental HF.
It should be especially noted that the use of pos-
terior buttress plate damages more soft tissues,
especially the place of attachment of the head of
the gastocnemius muscle. The latter can lead to
disruption of the fragment's blood supply, while
the lateral plate provides fairly stable support and,
in combination with an autograft, demonstrates
consolidation even with long-standing fractures
[6, 35, 36].

The results of biomechanical tests conducted
by independent scientists are interesting, the
purpose of which was to find an adequate meth-
od of fixation and study the factors affecting the
strength of osteosynthesis. So, G.]. Jarit et al. in
their study performed osteotomy of the femoral
bones on 8 cadavers, then used two methods of
fixing the femoral condyles: 2 screws with a par-
tial thread with a diameter of 6.5 mm and 2 similar
screws in the direction of P-A were carried out in
the A-P direction. The difference in the load ap-
plied to the displacement of the fragments fixed
by the screws was significantly greater for the
screws held in the P-A direction [37]. However,
due to technically difficult approach and a high
risk of injury to the neurovascular structures,
carrying out screws in the P-A direction is used
less often by surgeons.

D.J. Hak et al. performed osteotomy on 20 syn-
thetic femurs and performed fixation with screws
in four different ways. It has been proved that the
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use of two parallel screws with a diameter of 6.5
mm is the strongest fixation, while the second
screw does not significantly change the strength
of the fixation [38]. In addition, there was no sig-
nificant difference in the rigidity of the fixation
between one 6.5 mm diameter screw and one or
two 3.5 mm screws. The authors believe that an
increase in the diameter and number of screws
increases the load required to shift the fracture
fragments, but at the same time damage to the
articular surface increases. The passage of screws
with a diameter of 6.5 mm through small fracture
fragments increases the risk of their further de-
struction. When choosing to fix a fracture with
3.5 mm screws, at least two screws should be
used to create optimal rigidity. The obvious ad-
vantage of smaller diameter screws is the preser-
vation of more space for the implantation of the
metaphysical plate [39].

G.L. Westmoreland et al. studied the strength
of fixing hardware by pulling out screws of vari-
ous diameters (6.5 mm spongy screws with in-
complete threads, 3.5 mm and 4.5 mm cortical
screws). As a result, data were obtained on a
slight difference in the tear-off force of screws of
different diameters. Fixation with several screws
of smaller diameter has the same "tear-off" abil-
ity compared to screws of larger diameter, which
can minimize damage to both bone tissue and ar-
ticular cartilage [40].

In most publications of recent years, there has
been a persistent tendency to fix the fracture with
screws and additionally with a buttress plate.
However, V. Lu et al. conducted a comparative
analysis of the HF fixation results with compres-
sion screws with an anti-slide plate (24 patients)
and fixation only with compression screws (21
patients). The result showed that there is no sig-
nificant difference between the two methods of
HF fixation: satisfactory functional results were
achieved in both cases, consolidation occurred,
there was no displacement and other complica-
tions [41].

It should be noted that in most works, regard-
less of the chosen method of fracture fixation,
with anatomical reduction, timely detection of pa-
thology and elimination of possible rotational dis-
placement due to the additional screw, the results
were mostly good and satisfactory. Evaluation of
the functional result of treatment was carried out
mainly using the Knee Society Score (KSS) and the
achieved knee range of motion (ROM) [42].

However, T. Onay et al. described unsatisfactory
long-term results after 93 months in 13 patients
with HF who underwent fracture fixation with two
screws, among which were cortical 2.5-3.5 mm and
cannulated 4.0-6.5 mm (depending on the size of the
distal fragment). Anatomical reduction was achieved
in all cases, however, varus deformity was formed in
one patient, osteoarthritis — in 7 patients [43].

Thus, the analysis of the literature shows that
the choice of the final fixation remains with the
surgeon, clinically proven algorithms for choosing
the number and type of fixing structures have not
yet been proposed. However, the analyzed material
leads to the conclusion that it is necessary to fix
the HF with at least two screws that will run paral-
lel to each other and strictly perpendicular to the
fracture line, while the diameter and length of the
screws will be determined depending on the size of
the distal fragment. Depending on the clinical situ-
ation, preoperative planning and the chosen surgi-
cal approach in difficult or doubtful cases, as well
as in case of poor quality of bone tissue, a buttress
plate can be additionally applied along the lateral
or posterior surfaces.

Conclusions

Hoffa fracture is a relatively rare injury of the
lower limb, occurring both in isolation and as
part of multiple and combined high-energy in-
juries. Analysis of foreign literature has shown
that, first of all, a thorough collection of anam-
nesis and special caution regarding these rather
rare fractures are required. This injury is attrib-
uted to the concept of "hidden" fractures, and the
absence of signs of bone damage on standard ra-
diographs should not reassure surgeons.

Given the intra-articular and unstable nature of
HF, the tactics of treating patients should be pri-
marily operative. The choice of surgical approach
and the method of fixation of the fracture is de-
termined by several factors: the localization and
nature of the fracture based on the existing classi-
fication, the premorbid background of the patient,
the condition of the skin and soft tissues, the ex-
perience of the surgeon, as well as the technical
capability of the medical institution. With a rough
displacement of bone fragments, soft tissues in-
terposition, multifragmental or combined injury
to the knee joint area, arthroscopic technique
is not always possible. However, in the surgical
treatment of such patients, it is necessary to give
preference to minimally invasive technologies.
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The question of how to fix HF remains open,

but the analysis of publications has shown that
satisfactory results are achieved in the case of an-
atomical reduction and fixation with at least two
compression screws passed strictly perpendicular
to the fracture line.
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MeToabl 3aMeLLeHNs KOCTHOrO aeduuuTa 60bluebepLoBOii KOCTH
Npu NepBUYHOM 3HAO0NPOTE3UPOBAHMM KOJIEHHOIO CYCTaBa:
cMcTeMaTMYeckuit 063op nuTepartypbl

M.B. I'ypaxes, B.C. banTtos, A.H. 'aBpuios, B.B. [1aBnoB, A.A. KOpbITKMH

@I'BY «Hosocubupckuii HayuHo-uccnedo8amensCKuil uHcmumym mpasmamosiozuu u opmoneduu um. 4.J1. LusvsHa»
Mumn3sdpaea Poccuu, 2. Hosocubupck, Poccus

Pedepar

AxkmyansHocms. TIpobreMa 3aMelneHust meduIMTa KOCTHOV TKaHM OCTAaeTCsl OMHOV M3 3ajay, C KOTOPBIMM CTaJIKM-
BAaeTCsl XMPYPT MPU TEePBUYHOM 3HJIOMPOTE3UPOBAHMM KOJIEHHOTO CycTaBa. ITOCKONBbKY KOIMYECTBO TAaKUX OIeparuii
C KaXIbIM TOIOM YBEJIMUMBAETCS, TO COBPEMEHHbIE HayUHbIe MCCAeIOBAaHMS U Pa3pabOTKM, HAMpaBAeHHbIe HA PelieHne
Mpo6IeMbl BOCIIOTHEHMUM KOCTHOTO AedeKTa, OCTaloTcs oueHb BaxkHbIMU. Llenb ucciedoéanus — Ha OCHOBE aHa/i3a Ha-
YYHO TUTEpaTypbl OLeHUTDb 3¢PHEKTUBHOCTb PA3IMYHBIX METOMOB 3aMelleHMs] KOCTHBIX 1e(eKTOB Mpu MepBUYHOM 3H-
JIOTIPOTE3UPOBAHMM KOJIEHHOTO cycTaBa. Mamepuan u memoosl. [IpoBeieH MOMCK MCTOUHMKOB B 3JIEKTPOHHBIX 6a3ax
PubMed, eLIBRARY, Scopus ¢ 2005 mo 2020 r. Peaynsmainst. I1ocie MpoOBeIeHHOTr0O MOKCKa My6aMKaIuii, UX CKPUHMHTA
U OLIEHKM ObIJIO BK/IIOUEHO B CHCTeMaTUUeCcKui 0630p 19 crateit. Kaskaplii 13 METOIOB BOCIIONHEHMS AedUIIMTAa KOCTHOI
TKaHM VMEEeT CBOM MPEUMYINECTBa U HeJOCTATKM. Pe3ylbTaThl MCCAETOBAHMI TOKA3bIBAIOT, UTO UMEIOIINIiCS 06beM me-
(dexTa He sgBISIETCS KIIOUEBBIM ITOKAa3aHMEM [IJIs BIOOpA MeTOfa, TaK KakK NPy OTHOCUTEIbHO OJMHAKOBBIX ITapamMeTpax
nIedeKTa MPUMEHSTVCh pa3Hble BAPMAHThI TUIACTUKYU C YIOBAETBOPUTEIbHBIM KIMHMYECKUM ucxomoMm. [Ipu 3amerneHnn
nmedekTa HY>KHO JOGUTHCS 3aKperieHusI KOMIIOHeHTa SHAONPOTe3a Kak MUHMMYM B IBYX 30HaX (ukcanyu. IIpeamoure-
HMe TpU BbIGOpEe MeTona 3aMelleHus AedeKTa y MOTOABIX MAIlIEHTOB C XOPOUIMM KaueCTBOM KOCTM TOJDKHO OTHABATHCS
KOCTHBIM TPAHCIIAHTATaM, TakK KaK 3TO MTO3BOJISIET COXPAHUTh KOCTHBIN 3amac. Ha ocHOBe aHa/iM3a HayYHBIX MyOGIMKaImit
HaMM TIpeIJIoKeH pabounii airoOpuUTM BbhIGOpa MeTOofla 3aMeleHNsT KOCTHOTO JAedeKTa AJIT KaKIOro KOHKPETHOTO CyJast.
3axnouerue. Kakapiii XMpypr BoIOMpAeT METO/ 3aMeleHMsT KOCTHBIX MeeKTOB MCXOMsT U3 COOCTBEHHBIX MPEeATIOUTEHNA,
a Taxoke TaKMX KpPUTEPHUEB, KaK OCHAIIleHMe ONepallMOHHOM, MPodecCcMoHaIM3M XUPYPIrUUecKoit 6puraabl, KAUeCTBO KOCTU
naienTa u 06beM aedeKTa, BhISIBIIEHHBI BO BpeMsI Orepaiin.

KiioueBblie c10Ba: MEPBMYHOE IHIOMPOTE3UPOBAHYE KOJIEHHOTO CYCTaBa, KOCTHBIN MedeKT, MeTOIbI 3aMeIleHNUST KOCTHBIX
nedeKToB.
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Methods of the Tibia Bone Defect Management in Primary Knee
Arthroplasty: Systematic Review

Mikhail B. Gurazhev, Vladislav S. Baitov, Andrei A. Gavrilov, Vitalii V. Pavlov,
Andrey A. Korytkin

Tsivyan Novosibirsk Research Institute of Traumatology and Orthopaedics,
Novosibirsk, Russia

Abstract

Background. The problem of management of bone tissue defects remains one of the tasks that a surgeon faces during
primary total knee arthroplasty (TKA). Since the number of TKA is increasing every year, modern scientific research aimed
at solving the problem of bone defect replacement remains important. The aim of the study was to evaluate the effective-
ness of various methods of bone defects management in primary TKA based on the analysis of literature. Materials and
Methods. We conducted a search of articles in PubMed, eLIBRARY, Scopus from 2005 to 2020. Results. On the whole our
search led to 1217 papers. Finally 19 articles that met inclusion criteria were included in this review. Each of the methods
of bone defect replacement has its advantages and disadvantages. The results of the studies show that the he defect size
is not a key factor for choosing the method, since with relatively identical defect parameters, different plastic options
were used with a satisfactory clinical outcome. The endoprosthesis component should be fixed in at least two zones in
every chosen method. In young patients with good bone quality preference in chosen methods should be given to bone
grafts, which allow to preserve the bone stock. Based on the papers analysis, we have proposed the algorithm for method
choosing for each clinical case. Conclusion. Each surgeon chooses a method for replacing bone defects based on their
own preferences and such criteria as the equipment of the operating room, the surgical team experience, the quality of

the patient’s bone and the defect size.

Keywords: primary total knee arthroplasty, bone defect, methods of bone defects replacement.
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BBenenue

OmHUM M3 caMbIX OMOMEXaHUYECKM CIOXKHBIX U
HECYIIMX OCeBYIO Harpy3Ky BCeli Macchl Tejla SIBJISIET-
cs1 KojieHHbIi cycTaB (KC), UTo 06yC/1aBIMBaET MOBbI-
LIEHHBI/I PUCK BO3HMKHOBEHMS €ro TpaBM. TpaBMbl
KC croco6CcTBYIOT paHHEMY BO3HMKHOBEHUIO Jiere-
HepaTUBHO-AUCTPOPUUECKMX M3MEeHeHUIt U aHaTo-
MO-(YHKIMOHAIbHOI HEeMOTHOLIEHHOCTY Pa3anyHOMi
creneHnu [1, 2]. B crpykType natonoruu cycraBos 80%
COCTaBJIIIOT JereHepaTMBHO-IUCTpodMUECKMe 3a-
6oneBaHus, a U3 HUX 33,4% mpuxomutcs Ha KC, ipu
9TOM OT 14 1o 41% — y nogeii TpyaoCIocoO6HOTO BO3-
pacra [3].

JHpornpore3upoBanue KC Bce uaille SBIsIeTCS
MeTOOM BbIOOpA 3aBEpPIUIAIOIIETO JIEUEHUS Jere-
HEpPaTUBHO-AUCTPOPUUECKNX 3aboneBaHuUil, KO-
Jla TIONBbITKA COXPaHEeHMs CYCTaBHBIX NOBEPXHOCTEIA
KOHCEPBATUBHBIMM MeETOJaMM TpuBena K Hebma-
ronpusITHOMY GYHKIIMOHAIBHOMY pe3yabTaty [4].
B Hacrosmue BpeMsl 3TOT MeTOH, XUPYPIUYECKOro
JieyeHUs BBIIIOJIHSIETCS] HE TOBKO B KPYITHBIX CIIELI-
TM3MPOBAHHBIX IIEHTPAX, HO U B TOPOACKUX GOTBHU-

nax. [IpociesxkxnBaeTcs: TEHIEHIMS K €eXKerofHOMY yBe-
JIUYEHUIO O0U 6ojiee CIOKHBIX PEKOHCTPYKTUMBHBIX
BMemaTtenbcTB Ha KC [5]. s jocTikeHMs XOpoliero
pesy/ibTaTta TMpU TEPBUYHOM 3SHAOIPOTE3UPOBAHUU
XUPYPIy IPUXOOUTCS peliaTh psif, 3amad — nedeKTol
Kocreii, o6pasytomux KC, sBisieTcst 0HOM U3 HUX [6].

B Hacrosiiee BpeMsI TPUMEHSIETCS HECKOJIbKO
METOIOB BOCITOJIHEHMSI KOCTHOTO Aeduiiuta mMemm-
aJIbHOTO MBIIIeJIKa 60/1bIle6epIi0Boii KOCTHU IIPU Mep-
BMYHOM 3SHIOINPOTE3MPOBAHMM KOJIEHHOTO CyCTaBa.
B uccremyeMbIx IyOGMMUKAILMSIX OTHOCUTENBHO OmU-
HaKOBbIe IO 00beMy AedeKTbl aBTOPbI 3aMelajIn
pasHbIMM crocobamu. ITIacTUKy Majbix HedeKTOB
BBIIIOJIHS/IM Kak LeMeHToM [7, 8, 9, 10], Tak u npu
noMmomy ayrokocru [11, 12, 13]. Ilpu 3amelneHun
KOCTHBIX J1e(heKTOB CpelHero pasMepa yCrelrHo BbI-
TIOJTHSITY PEKOHCTPYKIIMIO MeTa/UIMYecKMMM 610Ka-
mu [14, 15, 16, 17], KOCTHBIMM ayTOTPaHCIUIAHTATAMMU
[18, 19, 20] n annorpanciiantatamy [9, 21]. A 3ame-
eHue 60MbIINX Te(eKTOB BhITIOTHSIIM KaK MeTaJlIu-
yeckuMu 6okamu [5, 22, 23], TaK ¥ KOCTHBIMM QJIIO-
TpaHCIJIaHTaTamu [24].
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O6HapykeHHOe B JMTepaType pasHoobpasue
BapMaHTOB 3aMelleHNsI OAMHAKOBBIX TI0 00BEMY Jie-
(bexTOB MOATONKHY/IO HAC K BBIMOTHEHUIO JAHHOM
paboThI.

Ilenwv uccnedosaruss — Ha OCHOBE aHAIM3a HAYIHO
JIATEPATYPbl OLEHUTh 3(PPEKTUBHOCTb Pa3TUUHBIX
METOJOB 3aMeIlleHNsI KOCTHbIX JeheKTOB Mpu Iep-
BUYHOM SHJIONIPOTE3MPOBAHMM KOJIEHHOTO CYCTaBa.

Marepuan U MeTOabI

IMpoBemen wuHMOPMAaIMOHHBI IOUCK B 6a3ax
nmaHHbix eLIBRARY, PubMed u Scopus. I'lmy6uHa 1mo-
ucka cocraBmia 15 et — ¢ 2005 mo 2020 rr. B aHa-
JIM3 BKIIOYAINCh MCCAEHOBAaHMsI, B KOTOPBIX OIIM-
ChIBA/IICh METOMbI 3aMELIeHMSI KOCTHOro maedexra
60/bIllIe6epIIOBOI KOCTM IIpU IEPBUUYHOM SHAO-
[IPOTEe3MPOBAHMM KOJEHHOIO CycTaBa. [IjIs IoMcKa
PYCCKOSISBIUHBIX pabOT MCII0Mb30BAIMCh KiIIOUeBbie
CJIOBa «3HIOIPOTE3MPOBaHME KOJEHHOIO CyCTaBa»,
«KOCTHbIE e(eKTbl», «<METOAbI 3aMeLeHM I KOCTHBIX
nedeKkToB». A IJIS TTOMCKa B 3apyOEKHBIX MCTOUHU-
Kax MCIIONb30BaIM KIIOYeBble CJIOBa ~primary total
knee arthroplasty”, “bone defects”, “management of
bone defects”.

B o61eit ciaoxkHOCTM 6610 HajimeHo 1217 crareit.
3aTeM O6bUTM MCKITIOUEHBI YOIV pyloIye paboTel (408);
CTaThy, TIOJTHbIE TEKCTbI KOTOPBIX ObUIM HEIOCTYIIHBI

My6nukaLmu, obHapyXeHHble B pe3ynibtaTe noucka B 6azax
naHHbIx eLIBRARY, PubMed, Scopus (n = 1217)

!

!

My6nunkaumn, npoweaine ckpuHuHr (n = 809)

\4

[MoNHOTEKCTOBbIE CTaTbM, OLLEHEHHbIE HA BO3MOXHOCTb

( My6nukauum nocne yaanenus aybnukatos (n = 809)
L BK/IOYEHMS B aHanu3 (n = 47)

!

VICCHE,D,OBEHVIH BK/TKOYEHHbIE B aHaNn3
(n=19)

|
)
|
I
|

Puc. 1. Biok-cxeMa 3TaroB cUCTEMaTU4eckoro 063opa
Fig. 1. Flowchart of the systematic review stages

(42); paboThI, HE CBSI3aHHbBIE C TEMOW MCC/IeIOBAHUS
(213). Taxke OBLIM UCKITIOUEHBI ITyOIMKAIVN, B KOTO-
PBIX pacCMaTpUBAINUCh METOJbI 3aMell[eHNsI KOCTHOTO
IedeKTa TOMbKO MPU PeBU3MOHHOM 3HIOIIPOTE3UPO-
BaHMe KOJIeHHOTO cycraBa (507 craTeii).

OLIeHKY IMOJIHOTEKCTOBBIX CTaTel A1 BOSMOKHO-
ro BK/IIOUEHMS] B aHA/IU3 MPOBOAWIM B OCTABLIMXCS
47 ny6bnukanugx. Kpurtepum BKIIOUEHUSI: CPETHMUIA
CPOK HaOJIOeHMsT He MeHble 12 Mec., KOJIMYeCTBO
HabIomeHnii He MeHble 5 crydaeB. [Ipy BbIMOIHE-
HUM 33JaHHBIX KPUTEpUEB BKIIOUEHUS BBISIBIEHO
OTpaHMUYEHHOE KOJIMYECTBO ITybiamkaumii (1 cchlika),
CBSI3aHHBIX C IPMMeEHEHMEM a/UIOTpaHCIIaHTaTa AJ1st
3aMeleHns] KOCTHOTo [edekTa O6oiblie6eplioBoit
KOCTM TIpU NTEPBMUYHOM 3HAOIPOTE3UPOBAHMM KOJIEH-
HOro cycraBa. Ha 5ToM ocHOBaHMM HamMu CIeJlaHbl BbI-
HYKIeHHbIe VICKITIOUeHMsI IJ1s1 2 cTaTeii: B pabore [24]
OIMCaHO 3 CJTydyasi, YTO HE COOTBETCTBYET KPUTEPUSIM
10 KOJMYEeCTBY CllydyaeB, a uccienosaHue [21] BbI-
MOJIHEHO B 1999 I., UTO He COOTBETCTBYIOT 15-/eTHe-
My KpUTEPUIO IITyOuHbBI MccaenoBaHus. biok-cxema,
BBITIOJIHEHHAs 110 pekomeHaanusm PRISMA st cuc-
TeMaTUYeCKnXx 0630poB M MeTaaHanIM30B [25, 26],
MpeacTaBjieHa Ha PUCYHKe 1.

B KOHeYHOM MUTOTE C Y4eTOM KpUTepUeB UCKIIO-
YeHMS ¥ BKIIOUEHMSI [JIS1 aHaIu3a 6bL10 0To6paHo 19
myb6amkauuii (Tabm. 1).

McknioueHo nybaukaumin (n = 762)

MNpencraBneHo 3aronoBkamu — 42

He cBsa3aHo c Temoit — 213

,Elecbekm npu peBU3MOHHOM 3HA0NPOTE3NPOBaHMMN — 507

McknioyeHo NONMHOTEKCTOBbIX cTaTel (n = 28)
CpenHuit cpok HabntoaeHus MeHblue 12 mMecaues — 17
KonnyectBo HabntogeHnit MeHblue 5 cnyvaes — 11
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Tabnauya 1

CraTby, BK/IIOUEHHBIE B CUCTEMaTUYeCKIii 0630p

You J.S. c coasr. [5] 2018 17 71 42
Bilgen M.S. c coasr. [7] 2017 24 66 34
Zheng C. c coasr. [§] 2016 40 65 24
Kopuwuinos H.H. ¢ coasr. [9] 2008 32/12 62/42
A3uszoB M.K. ¢ coasr. [10] 2015 19 67 12
Sugita T. c coaBT. [11] 2015 45 73 65
Sohn ]J.M. c coaBT. [12] 2018 50 65 117
I'mpkano M.B. ¢ coaBrT. [13] 2012 32 62 36
Hube R.B. c coaBr. [14] 2015 31 72 74
Lee J.K. c coaBT. [15] 2011 46 63 78
3aroponHuit H.B. ¢ coasr. [16] 2017 32 68 48
Baek S.W. c coaBr. [17] 2011 9 65 60
Tanwar Y.S. c coasr. [18] 2019 26 63 75
Hosaka K. c coaBT. [19] 2017 68 67 78
Tuxunos P.M. ¢ coaBT. [20] 2010 24 67 60
Van Loon C.]. ¢ coasT. [21] 1999 6 62 38
Tsukada S. c coaBT. [22] 2013 33 75 54
Martin-Hernandez C. c coasr. [23] 2018 25 64 79
Tigani D. c coasT. [24] 2011 3 65 30

PesynbTaTsl
Knaccugukauuu kocmusix depekimos

IMpyumuamu ¢dopmupoBauust AedekToB u, Kak
crencTBue, rpy6uix gedopMaiiyit KOIEHHOTO CyCcTaBa
SIBJISTIOTCSI :

— aCemTUUYEeCKNit HEKPO3 MBIIIETKOB, KOTOPBIi CO-
cTaBiisieT OoT 8 Mo 22% Bcex JereHepaTMBHO-IUCTPO-
(bmueckux 3a6omeBaHMIT KOJIEHHOTO cycTasa [27];

— KUCTOBM[IHAS TlepecTpoiika 3mudu3oB begpeH-
HOI1 1 60/bIIe6epIIOBOIt KOCTEi [6];

— IIOCTTpaBMaTHyecKasl MMIIPeCcCUst CYCTaBHOI
IIOBEPXHOCTH [6].

Honst pmedopmanmii, COMpoBOXKIANIINXCST (op-
MMPOBaHMEM KOCTHBIX Ae(eKTOB mpyu 3abojaeBaHUM
KC, cocraBnsier ot 25 mo 31% [28]. Ilpu nepBuYHOM
sHponpore3supoBanuu KC B 30,4% ciryyaeB BCTpeda-
IOTCSI KOCTHBIE TeeKThl, KOTOpbIe TPEOYIOT 3aMelle-
HuS feekToB Kak 6eIpeHHOI, TaK 60Jblle6epLioBOi
Kocteit [29]. BapycHas medbopmannsi KOJIEHHOTO CYC-
TaBa B 15-20% ciyuaeB o6ycioBiaeHa chOpMUPOBAB-
MIMMCSI KOCTHBIM Jle(peKTOM BHYTPEHHETO MBbIIIeNTKa

60/1b1Ie6ePIIOBOIi KOCTY B 30HE aCerTUYEeCKOro He-
Kkpo3a [20]. IIpu Takoit gedopmanyuyu B IaTOMOTHUE-
CKMI1 TIPOIEeCC BOBJIEKAIOTCS KaK MSITKOTKaHHbIE, TaK
" KOCTHBIEe cTPyKTyphI KC.

IMpn aHanuse mybGMMKaIMii 1O KiaaccupURaIm-
SIM KOCTHBIX He(eKTOB Mbl OOpaTWIM BHUMAaHME,
YTO B OCHOBHOM BCe Kjiaccudukaiyy paspabdbaTbiBa-
JIUCh OIS0 PeBU3MOHHOrO 3HAompoTre3upoBaHus KC.
OKoHYAaTeNbHAS OIEHKA KOCTHOTO AedUITUTA IPOU3-
BOAUTCSI BO BpeMsI OTepaluy Mocie yoaaeHus KOM-
MTOHEHTOB JHAONPOTE3ad, 4 He ITOC/IEe BBITOIHEHUS
CTaHAAPTHBIX KOCTHBIX OIIMJIOB, KaK 3TO JOJIKHO ObITh
MIpY TIEPBUYHOM SHIOIPOTE3UpPOBaHUM. Takum 06-
pasom, He Bcerga yaaeTcs MPaBUIbHO OIEHUTH Iep-
BUYHBIN medeKT Mo KiaccuduKammmu, KoTopas Co3-
JaBajach IJIsSI PEBU3MOHHOTO SHIOIMPOTE3UPOBAHMS.
Knaccuduxkaiiys KOCTHbBIX HedeKTOB HeoOXoayMa It
MpeAoNepaIMOHHOM OIEHKY MMEIOIErocss KOCTHOTO
meduinTa, UTOO6bI BO BpeMsI OIIepalium y XMpypra yxe
ObLI TOTOBBIN TUTaH, KAKMMM BapMaHTaMM 3aMeIleHUs
KOCTHOT'O Je(MLNTa MOKHO OyIeT BOCIIONb30BaThCS
BO BpeMsI OItepalum.
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OnHa U3 caMbIX MEPBBIX, HO HE camasl IeTajabHasl
kinaccubukanys, npegyoxkena L.D. Dorr B 1989 1. [30].
B Heit medexThl B o6mactu 60bIlIe6epioBoii KOCTU
IeNaTcsl Ha LIeHTpasibHble, Iepudepudeckue, mep-
BUYHbIE ¥ PEBU3MOHHbIE. HeOCTATOK 3TOI KIacCu-
(ukauumM 3akimoUyaeTcs B OTCYTCTBME yueTa pasmepa
IedeKTOoB.

Knaccndmkanus, npemyioxkedHasiJ.A.RandB 1991r.,
6ojiee TOAPOOHO OIMMCHIBAET IMYyOMHY M IUIOLIAIb
IMOBEPXHOCTM KOCTM, BOBJIEUEHHO! B JedeKT, Ha OC-
HOBAaHMM MHTPAOIEpalMOHHBIX Habmogenui [31].
OCHOBHOJI HEIOCTATOK 3TOi Kiaccubukanuy — OT-
CYTCTBME PeKOMEHIALMIA IJIs1 BbIOOpa BapMaHTOB Jie-
YeHMsI, a TAKKe ee aBTOPbI HE YUUTHIBAIOT STUOIOTUIO
BO3HMKHOBEHMS KOCTHOTO Je(UIMTAa.

B 1993 r. ].N. Insall, yuuTbiBass HeOCTATKU TIpe-
IBIOYIIMX Kiaaccuduraumii, pa3paboTraa CBOI Kiac-
cudUKaLMIO, B KOTOPOi, TOMMMO OITMCAHUS CAMUX
IedeKToB, 06aBMUI PEeKOMEHIAIMM TI0 BbIOOPY Ba-
PMAHTOB BOCIIOMHEHMSI KOCTHOro pnedurimra [32].
IedeKTbl, OKPY>KEHHbIE KOPTUKAJIBHOM KOCThIO, 060-
3HAYaITCS KaK OrpaHMYeHHbIE, OHM MOTYT ObITh Ma-
JILIMM — MeHbIIe 5 MM WM OONbIIMMM — OOJIbliIe
5 mm. [ledexTbl, He MMEIOIIME KOPTUKAIbHOIN KOCT-
HOJ TIOAJEPKKM C OTHONM M3 CTOPOH, 0003HAYAIOTCS
KaK HeoTrpaHMYeHHbIE, OHM MOTYT ObITh MaJbIMU —
MeHbIlle 5 MM, cpemHMMM — OT 5 1o 10 MM 1 60b-
M — 6osee 10 Mm. Takke B 3Ty Ki1acCu(pUKALIMIO
BKJIIOUEHO paCIIOIOKeHMe AedeKTa: CMUMMEeTPUYHOE,
acMMMETPUYHOE, IIeHTpaJbHOE, MeIMaTbHOe WU
jarepajbHoe. JTa KiaccubUKamyus JOCTaTOUYHO Ha-
[JISIIHA ¥ BKIIOYAET MPaKTUYECKU Bce (POpMBbI KOCT-
HBIX Ae(eKTOB ¢ yUeTOM 3TUOJIOTUM BO3SHUKHOBEHMUS
KOCTHOTO AeduiunTa, HO He COAep>KUT MHGOPMAaIUM O
Iomaay nedexra MbIlIesKa.

Hamnb6omnee yno6Hast 1 MMPOKO ITpUMeEHsIeMas KJac-
cudUKaLysI KOCTHBIX HedEeKTOB IS PEBUSMOHHOIO
SHIOIPOTE3UPOBAHMSI KOJIEHHOTO CyCTaBa pa3pabo-
taHa G.A. Engh B Anderson Orthopaedic Research
Institute (AORI) B 1998 r. [33]. OcHOBHas uzes aBTo-
POB — 3TO CO3aHMe IIPOCTO U MOHSITHOM Kiaccudu-
Kalyu, KOTOpasi IO3BOJIUT ITPU UMEIOIIEMCSI KOCTHOM
IedekTe 060CHOBAHHO BbIOPATh KOHKPETHbBIN Bapu-
aQHT JiedeHMs (ayrMEHT, HOXKA, TPaHCIUIAHTaT). JTa
KIaccuuKanus CIenyuagbHO pa3pabaThiBajgach IJIsi
PEBU3MOHHOTO SHOIMPOTE3UPOBAHMSI, HO OHA TaKXKe
MMPUMEHSIETCST IJIS OLIEHKM KOCTHOTO AeduuuTa mpu
nepeuyHOM 3HAonpoTresupoauuu KC [13, 22, 29].

C pocTOM MMPOBOIO OIIBITA SHAOIPOTE3VPOBA-
Husi KC u yinyuilleHMeM KadecTBa MHCTPYMEHTAJIb-
HOTO MCC/IeNOBAaHUS IIOSIBJISIIOTCS HOBbIE BapuaH-
Thl KJIaccM@UKALMii KOCTHBIX He(heKTOB, KOTOPbIE,
KaKk IIpaBWIO, SIBJIISIIOTCSI MOJEPHMU3ALMeil CTapbIxX
KJIaccuduKammii.

Ha ocHOBaHMM STMOJOTMM BO3HMKHOBEHMUS [e-
(uLyMTa KOCTHOM CTPYKTYPBI M aHATOMMUYECKOTO pac-
MOJI0KeHUsT TeeKTOB B KOCTSX, obpasyromux KC,

T.W. Huff u T.P. Sculco B 2007 r. mpemyIoxKuin Kiaac-
cuuRaIMIO [JIS PEBU3MOHHOIO SHJIOMPOTE3NPO-
BaHMS, MPEICTAB/ISIIONIYI0 COO0 YIIPOIIEHHbI Ba-
puaHT knaccuduramum AORI [34]. B Heil BbImeeHbI
4 Tuma KOCTHbIX TedeKToB. [IepBblii TUIT — KUCTO3HbIE
Hebospiye maedeKThl ryouyaToil KOCTM IO JIMHUM
COMPMUKOCHOBEHMSI  «MMIUIAHTAT-KOCTb».  BTOpOIit
™M — sSmudusapHbie medeKThbl, TIe eCcTb JeUIUT
KOPTUKAJIbHOI KOCTM B 3nudusapHo-MeTadusap-
HOJi 30He. TpeTuit TUIT — MOJIOCTHBIE OOIIMPHBIE Te-
(exTbI ryduaToil ¥ KOPTUKAIbHOM KOCTU MeTahu30B.
YeTBepThbIii TUII — CErMEHTapHble, 0ObEAMHSIONINE
IBe TpembIayIIue TPYIIbl, HEPEOKO B 3TON IPYIIIIe
MIPOMCXOAUT IOTEPsS] KOCTHOM CTPYKTYPbI C MECTaMu
MIPUKPEIVIEHUS KOJIJIaTepaabHbIX CBSI3OK. OCHOBHOM
ee HeIOCTAaTOK 3aK/II0YaeTcsl B TOM, UTO 31udus pe-
3eLMpPYyeTcs IPU MEePBUYHOM SHIOINPOTE3UPOBAHUM
KOJIEHHOT'O CYyCTaBa, U II03TOMY CYIIIeCTBOBaHME 3ITU-
dbuzapHbIX AeeKTOB COMHUTEBHOE.

AX. IIbxurkaeB c¢ coaBropamu B 2012 r. mpen-
JIOKWIM JOMOMHUTh Kiaaccubmkanuio Insall [35].
ABTOpPBI K MCXOTHOV KiaaccuduUKauy n06aBUIM HO-
BYIO XapaKTePUCTUKY — ILUIOIIAAb MOBEPXHOCTU [Ie-
dexra, a mIyouHy medekTa, KOTOpas M3MepSeTcs
B MWIIMMETpax, OCTaBMIM HpexkHei. Takum obpa-
30M, ObLIO COPMMPOBAHO TpU pasMepa naedexra.
Mabie medekTbl — IUIOIIAAbL HJedeKkTa He Gosblie
1/3 MOBEpPXHOCTM MbIIIEJKA U [TyOMHA He GoJiblie
5 mm. CpegHue medekTbl — IUIOIIanb Aedekra He
60sbI11e 1/2 MOBEPXHOCTY MBIIIEIKA, a ITyOMHA OT 5 10
10 mMm. Bonbime gedekrsl — miomanb medeKkra co-
CTaBJsIeT 2/3 OT IOBEPXHOCTM MBIIIENIKa, ITyOMHA
6omnee 10 mm. IIpenoskeHHas KiacCUMUKALIVST TAKKe
cxomHa ¢ kinaccudukammei J.A. Rand, Tak Kak momu-
MO ITyOMHBI AedeKTa yUUThIBAET TAKOW MOKa3aTeNb,
Kak IuIomanb gedekra. EJMHCTBEHHOE pasinuue 3a-
KJIIOUaeTcsl B TOM, UTO ILIOIIaAb JedeKkTa umeer 60-
Jlee y3KMIi AMana3oH TPaHull, UTO MO3BOJSIET Gosee
TOYHO OMNPENEINTD, K KAKOJ UMEHHO TPYIIIEe OTHECTYU
nmedekT. [Ipy mpakTMUECKOM MUCIOAb30BAHUM 3TO SIB-
JIIETCSI TIPEVMYIIECTBOM.

WpeanbHast cucrtemMa KiaaccuduKamyuy OOJKHA
OBITh YOOOHOI B MCIIOIb30BAHMM, TOYHO OI[€HMBATH
uMeroneincs medekT sl IpegoInepanyioHHOro Iia-
HUPOBAHMSI, IIPOTHO3MPOBATh MCXOMObl OIepalumn
C HOCTeAYIOMMMI PEKOMEHIALIUSIMU 10 peadbuamnTa-
UMM namyenTa. M Takke, 4To HeMaJIOBasKHO, Ueallb-
Hasl Kiaccudukanus OO/KHA OOJeryuTh OOIIeHMe,
CpaBHEHME ¥ IOHMMAaHMe CPeay OIepUPYIOIMIUX XU-
PYPIOB, 0 KAKOM 00beMe fmedeKTa UAET peub. B usyua-
e€MbIX paboTax HeT eAMHO KiIaccu(PUKaLM KOCTHOTO
nmedeKTa, a 9TO 3aTPYIHSIET CpaBHEHME 00beMa KOCT-
HbIX Je(eKTOB B MYyOJMKALVSIX, BKIIOUEHHbIX B HaIll
0630p. ITOCKOJIBKY GOJIBIIMHCTBO aBTOPOB OMMCHIBAIOT
IIyouHYy gedeKTa ¥ ero Iioumaab OTHOCUTENbHO 00-
HIeii IJI0Iaay IIaTo 60/IbIIe6epI0BOii KOCTHU, HAaMU
MIPUHSTO pelleHyre BO BCeX CIydasX MCIOIb30BaTh
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kinaccudukanuio Insall, gononmuennyio ®I'BY HMUIIL
TO um. P.P. Bpenena [35], koTropasi, Ha Hall B3IJISI,
Haubosiee ONMTMMAabHA. 3HECh TaKkKe HYKHO OTMe-
TUTb, YTO BhIOpaHHAss HaMM Kiaccubukanus Insall*
He OXBaThIBAET BCE 3HAUEHMS TNTYOMHBI OMVCAHHBIX
nedeKTOB B M3y4aeMoli JUTepaType U MOITOMY IS
ompeneneHusl Tuma aedeKkTa MpyU CIIOPHbIX MOMeH-
Tax pellamlyl0 pojab OTHABAIM pasMepy IUIONIAAu
IedekTa, a He IybuHe. Takoe penieHne 060CHOBAHO
TeM, YTO XapaKTepuCTHKa Iuiomanau 6oyee BasKHBIN
TOKa3aTeslb, YeM IJTyOMHA, TaK KaK B KOHEYHOM UTOTe
TIJIOIIA b OTIOPBI OTIPeIeNsieT KOMMYECTBO TOUeK HuK-
cauuy Ajisl UMIUIAHTAaTa, ¥ OT Hee B GOJIbIIe CTeleHn
3aBUCUT TIOC/TIENYIONmasi CTabMIbHOCTh KOMIIOHEHTA.
B cBoeii pabore R. Morgan-Jones ¢ coaBTOpaMu OIH-
CBHIBAIOT KJIACCU(MKALIVIO 30HATBHOM (UKCALIMU KOM-
TIOHEHTOB IIPY PEBU3MOHHOM SHIOIPOTE3MPOBAHNUM
KOJIEHHOTO CYCTaBa, IWie BBbIAENSIOT 3MUbU3apHYI,
MeTadusapHylo, nuadusapHyio 30HbI. B KOHEYHOM
MUTOTe aBTOPBI MIPUXOASAT K BBIBOAY, UTO [AJISI CTaOMIIb-
HOJ (uUKcalMy KOMIIOHEHTOB 3HAOIPOTE3a HEeob0-
XOAMMO JOCTUTATh MPOYHON (UKcAMY MUHUMYM
B IIBYX 30Hax [36].

Ecnu sTOT mogxon mpuMeHUTh B ITEPBUYHOM 3H-
nmorporesupoBauuy KC, To roniaab gedekra xapak-
TepU3yeT COCTOSIHME 3MUbU3apHOI 30HBI, a IyOUHA
IedeKTa XapaKTepusyeT COCTOSIHMEe MeTadu3apHOii
30HBI U IO JIOTMKE BeIlei MO/KHA XapaKTepu30BaTh
U nyadu3apHyIo 30HY, HO B IIEPBUYHOM SHJIOMPOTE-
supoBaHuy KC Takue medeKTbl BCTpeUalOTCs KpaiiHe
penxo.

Memoodul 3ameuieHusn degpekmos

CylecTByeT HECKOJIbKO METOIOB 3aMelleHusI
KOCTHOTO JedeKTa MeauaJbHOTO MBbIIIENKa 6OJbIe-
6epI10BOIT KOCTHM TPV MTEPBUYHOM SHIOMIPOTE3UPOBA-
HUY KOJIEHHOTO cycTaBa. K HMM OTHOCUTCS TUTacTMKa
nmedekTa IpyM MMOMOIIM KOCTHOTO LIEMEeHTa, Py Io-
MOIIM MeTaJLTMYECKNX MOMIYIbHBIX OJIOKOB, KOCTHASI
a/Io- U ayToILIacTMKa. B cBOIO ouepemdp IleMeHTHast
TJIACTVKA MOYKET BBITIOJTHSATHCS KaK C apMUPOBaHMEM,
Tak u 6e3 Hero, a ayTo- U aJyIoIIacTMka — ¢ huKca-
uMeil TpaHCIUIaHTaTa BMHTAMM WIM CIUIIAMM, TaK
u 6e3 dukcaiun. Bee repeunciieHHbIe METOIBI B3au-
MO3aMeHSIEMbI i MOTYT HOTIOJHATD IPYT ApyTa

IlemenmHas nnacmuka

K ogHomMy M3 IepBOHaYa/lbHBIX CIIOCOGOB 3ame-
IeHUST KOCTHOTO JnedeKTa OTHOCUTCS IieMeHTHasl
macTuka. JIjis 6osee mpouyHoii GpuKcaluy lieMeHTa B
CKJIEpO3MPOBAHHOM KOCTM BBITIOJNHSIETCS IIpeaBapu-
TeJlbHOEe (OPMMUPOBAHME AHKEPHBIX OTBEPCTUI, UTO
B KOHEYHOM MTOTe [aeT XOpOIIlyl (puKcaruio THU-
O6MaJIbHOTO KOMITOHEHTA M MPEeIOTBpallaeT paHHee
paciiaTbiBaHMe KOMIIOHEHTOB — K TaKOMY BBIBOZY

MpUXOIST B cBoeit pabore M.JK. A3u30B ¢ coaBTOpa-
mu [10]. ABTOpBI B CBOEM MCC/IeNOBAaHUY HAOGMIOOAIN
19 mauueHTOB, a MOCJIeONepaliOHHbIE OLIEHKU IO
orpocHukam Knee Score 1 Function Score y 10 maiu-
€HTOB 6bUTM XOpoline, y 9 — yIOBIeTBOPUTETbHBIE.

st co3maHusl OOMOTHUTENbHONM IJIOMAAKM IJIsI
LleMeHTa TaKKe IOOXOAUT MCIIONb30BaHMe CIINI]
Kupminepa. Bo Bpems omepauuu crmia crudaercs
[T-06pa3Ho 1 060MMM KOHLIAMMU TJIOTHO BCTaBJISIETCS
B KOCTHBIN medekT M.S. Bilgen ¢ coaBTOpamu coob-
IIAI0T O XOPOILIUX pesynbTaTax mo onpocHukaMm KSS
knee score (B cpemnem 93 6amta) u function score
(89 6amnos) [7]

O xopolmMx MOC/IeonepauMoOHHbIX KIMHUYECKUX
pesynbratax (KSS Knee Score — 91, Function Score —
93) coobmaloT B cBoeii pabore u C. Zheng ¢ coaBTOpa-
MU, KOTOpbIE BBINOHS/IM KOCTHYIO IUIACTUKY MeIU-
anpHOro Aedexra 60sbiIe6epILiOBOM KOCTY IIEMEHTOM
C apMMpOBaHMEeM BUHTaMu [8].

[Tpumenenme nys 3amelnenns gedekra Kak OgHO-
ro lIeMeHTa, Tak M [IeMeHTa C BUHTaMM B CBOeit paboTe
ormuceiBatoT H.H. KopHunos ¢ coaBTopamu — Iocie-
orepalMoHHble ornpocHuKM Knee Score m Function
Score mmokasany yIoBIEeTBOPUTENbHBIN pe3ynbTar [9].

B wucciemoBaHusiX, TOe 3amMellleHMe KOCTHOTO [ie-
(dekra BBIIOMHSIM I[EMEHTOM C apMMPOBaHMEM
1 6e3 apMMPOBaHMSI, CPeHMI BO3PACT MalEeHTOB COC-
TaBWI 66 JIET, CpeIHMIT Iepuop, HabmoaeHus — 33 Mec.,
a pasmep medekra mo Insall oTHOcWICS K MaJsbIM.
Kakux-1mb60o oC/IOKHEHMIT, B TOM 4MciIe M MHPeKIu-
OHHBIX, B TIepyOH, HAOIIOEeHNST aBTOPbI HE OTMEYAIOT.
PeHTreHompo3payuHble JMHUM Ha IPaHULIE MEXIY KO-
CTBIO ¥ [IEMEHTOM omnycaHbl B pabore H.H. Kopuunosa
C COaBTOPaMU, Iie IeMEeHTHYIO IJIaCTUKY C apMUpPOBa-
HMEM OHM IIpUMeHsUM B 28%, a 6e3 apMUPOBaHUSI —
B 55% cirygaes [9]. B To ke Bpemst M.S. Bilgen Ha6sr0-
man 2 Takux caydas [7]. B o6eux paborax rpu HabIT0-
IeHU! B AMHAMMKe NMPOrpeccupoBaHme STUX TMHUI He
BbIsiB/IeHO. H.H. KopHmioB ¢ coaBTOpamMyu OGOJIbIIMH-
CTBO OIlepalMii BBINOTHSIM C IIpUMEHEHMEM 3HAO-
npote30B CR CBSI3aHHOCTY, B OCTAJbHBIX K& paboTax
BBITIOJIHSIJIOCH SHAONPOTE3MPOBAHME KOHCTPYKIMSIMU
PS. HukTo 13 aBTOPOB He UCIMO0J/Ib30BaJl YAJIMHSIIOLIME
HOYXKU IIPU BBITIOIHEHUY orlepauyu [9).

Memannuueckue 6;10Ku

V CcOBpeMeHHBIX SHIOINPOTE30B MMEeTCS OIILys,
KOTOpas IIpeaJiaraeT [OIOJHUTEIbHbIE MeTaslIN-
yecKyue MOMY/IbHbIE GJIOKM, OHU IOCTYITHBI B ¢hopme
K/IMHA ¥ MPSMOYTOJIbHMKE, 8 TAKKE GbIBAIOT Pa3HbIX
pasMepoB. MeTtayuyeckue OMOKM (PUKCHUPYIOTCS
K BbIOpDAaHHOMY KOMITOHEHTY BMHTaMM WIM I[€MeH-
TOoM. COBMECTHO C MOAY/IbHbIM GJIOKOM IIPMMEHSIOT
VIJIVHSIIOIIVE HOKKM, KOTOpPbIe MOTYT ObITh LIEMEHT-
HBIMY 1 6eCLieMeHTHBIMMA.

* 3mech 1 nanee ucronb3osana knaccuduxanys J.N. Insall B moguduxanyy ®I'BY HMULL TO um. P.P. Bpenena [35].
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O6 yIOBIETBOPUTEIbHBIX KIMHUUYECKUX PE3Y/Ib-
TaTax MPUMEHEeHUS MeTLINYECKUX OJIOKOB TIps-
MOYTOJIbHOM ¥ KIMHOOOpa3HOoii (OpMbI COOOIIAIOT
R.B. Hube c coaBTopamu: Knee Score — 85, Function
Score — 82 [14]. Camoe 06beMHOE KaK IO CpeaHeMY
cpoky Habmomenus (78 mec.), Tak MO M KOJUYECTBY
cnydaeB (46) uccinenoBanue rnposenn J.K. Lee ¢ co-
apropamu. OHM 3aMeIaau KOCTHbIe AedeKTbl Me-
TQ/UIMYECKUMY ayTMeHTaMy IIPSIMOYTONbHOM (op-
MBI, OLIEHKM TI0 OTPOCHMKAM ObLIM Xopoummu: Knee
Score — 88, Function Score — 73 [15]. OTeuecTBeHHbIE
UCC/IeOBaTeNM TaK ke 0TMEeUaloT XOpolline Mocjieorne-
panymoHHbie pesyiabratsl (Knee Score — 95, Function
Score — 85) MpuMeHeHUsT MeTAZIMUECKUX ayTMEHTOB
IIJIST 3aMellleHUs] MeIVaIbHbIX IedeKTOB 6obliebep-
1I0BOJ1 KOCTM TIpU TTePBMYHOM 3HJIOMPOTE3UPOBAHUN
KOJIEHHOTO cycTaBa [16].

Xupypruueckasi TeXHUKa, IIPU KOTOPOI OOVH Me-
TQ/UIMYECKUI ayTMEHT KPemuTCsS BMHTaMM K OOJIb-
e6epIIoBOMY KOMIIOHEHTY, a BTOPOii GUKCUpYeTCs
Ha LIeMEHT K IIepBOMY, He HapylllaeT peKoMeHAaluii
MMPOU3BOAUTENST — 00 3TOM COOOILIAIOT B CBOEN pa-
6ore S.W. Baek c coaBTopamu [17]. Ucmonb3oBanue
IIBYX ayrMEHTOB C MOUIEAYIOIUM yOOBAeTBOPUTEb-
HBIM KIMHMYeCKUM pe3ynbTaToM (Knee Score — 82,
Function Score — 73) ommceiBalT Takke S. Tsukada
¢ coaBTOopamu [22].

[IpumeHeHMe MajOpacCIPOCTPAHEHHON TEXHUKU
IS 3aMeleHMs] MeauabHOro gedekTra 60biiedep-
LIOBOJM KOCTM MPU IMEPBUYHOM 3SHAOIPOTE3UPOBA-
HUM KOJIEHHOTO CyCcTaB omnuchiBarT J.S. You ¢ coas-
Topamu [5]. ABTOpBI MCTIOIb3YIOT CMOIEINPOBAHHBIN
BO BpeMs orepauyuyu TaHTAJIOBBI KOHYC, a MMEHHO
00pabaThIBAIOT IIEIbIiI KOHYC OCHMUIMPYIOWIEN IH-
JIOJ TaKMM 00pa3oM, UTOOBI IMOTYUMBIIUIACS TPaHC-
IUIAaHTAT IOJIHOCThIO COOTBETCTBOBAI MMEIOIEMYCS
medekty. [IpyMeHeHMe 3TOMi METOOMKU MMEET He-
KOTOpbIe TeXHUYECKMEe CJI0KHOCTU U JOJIKHO BBIMO-
HSIThCSI OTIBITHOM XUPYPruueCcKoii Opuramoii B XOpoIino
OCHAILIEHHOI orepauyuoHHoii. TlocmeonepannoOHHbII
KIVHWYECKUI pe3yJbTaT OlleHeH Kak xopotuii (Knee
Score — 94, Function Score — 78).

OnbITOM MCIIOJb30BaHMS MeTadu3apHOi BTYIKU
IensaTcs B cBoeii pabote C. Martin-Hernandez ¢ coas-
TOopamMu [23]. DTOT MEeTOZ, UCIOIb30BAJICS Y MalleH-
TOB, KOTOpbIE paHee MepeHewIN OCTEOCUMHTE3 KOCTei,
00pa3syIoNMx KOJIEHHBII cycTaB. Bo Bpems onepauymn
MePBbIM 3TAllOM BBIMOIHSJIOCh yaleHue MeTallo-
KOHCTPYKIIUIA, BTOPbIM 3TallOM — 3HAOIMPOTEe3MpOBa-
Hue KC, mpuuemM Te MeTa/VIOKOHCTPYKI MU, KOTOPbIE
He Melllayii, He YAAISAUCh. DTOT METOJH, MO3BOJSIeT
IOCTUYb XOPOIIei CTabMIbHOCTY KOMIIOHEHTOB 3H-
IOIpOTEe3a MPY MOBPEXKIEHHON 3mM@u3apHOil 30He
U MIPUBOAUT K XOPOILIUM KJAMHUYECKUM pe3yabTaTam
(Knee Score — 78, Function Score — 81).

B mccnepoBaHusx, rae 3amMelnenue medekra BbI-
MOTHSIM MeTa/VIMYeCKUMM TPaHCIJIaHTaTaMu, Cpefi-

HMI1 BO3pacCT IALIMEHTOB COCTaBUI 68 JieT, CpemHmit
repuop HabmomeHust — 62 Mmec. Pasmepsl medekra 1o
Insall B 0CHOBHOM OTHOCMJIUCh K CpeTHEMY, OOJIbIINE
IedeKThl 3aMeIlaMCh MPU TOMOIIM JIBYX ayrMeH-
toB (10 MM + 5 Mm) [22], cMOgeIMpPOBAaHHOTO TaH-
TaIOBOTO KOHyca [5] um mertadusapHOil BTYIKM [23].
O IByX IOBTOPHBIX OIEPAaTUBHBIX BMeENIATEIbCTBAX
10 IOBOAY MHQEKIMUM B 06JaCTU XUPYPTUUECKOTO
BMemaTesbcTBa coobimaioT R.B. Hube ¢ coaBTopamu
[14]. B 4 paboTax aBTOPHI OMMCHIBAIOT HAIMUME PEHT-
reHOIpo3pauHbIX JIMHMI: y R.B. Hube — B 12,1% Bcex
cryyaes [14],y J.K. Lee — B 11% [15], y S. Tsukada —
B 30% [22], a y H.B. 3aroponHero ¢ coaBTopamu —
B 21,8% [16]. Bce aBTOpBI OTMEYAOT, YTO IMPY HAOIIO-
IeHUM B OMHAMMKE ITPOTPEeCCMPOBAHUS ITUX JIMHUIA
He Hab/II01a1ock. B utore cpemHee KoIM4eCcTBO Ha6IIO-
JlaeMbIX PEHTTeHOIIPO3PAYHbIX JIMHUI B OMMCAHHBIX
aryyasx cocraBmio 18,5%. S. Tsukada ¢ coaBTOpamu
HAOMIONAMM HaIN4YMe YMEPEeHHOIO JIM3Mca MeOuab-
HOTO Kpasi 60bIIe6eproBoil Koctu y 51% mpoorepu-
POBAHHBIX MMAIVIEHTOB ¥ CUUTAIOT, UTO 3TO SIBJIEHME He
MMeeT PUCKa ST CTaGMIBHOCTY TUOMATBHOTO KOMIIO-
HEHTa U KJIIMHNYECKOTO pesyabrara [22].

[TpakTHyecKyu BCe aBTOPbI MCIIOAb30BAIMU YIJIU-
Hsrone HoxkM. C. Martin-Herndndez ¢ coaBTOpa-
MM OMMCHIBAIOT OOMH CIy4yali BO3HMKHOBEHMS Stress
shielding cungpoma B o6iactu 6GosbIie6GepLOBOI
KOCTY, KOTODPBIi KIMHMUYECKU IIPOSIBJISIICS He3Ha-
YUTETbHBIMU 60siMU [23]. B OCHOBHOM BCe aBTOPBI
UCIIO/Ib30BaM CTelleHb CBSI3aHHOCTU PS, B omHOI
paboTe cBI3aHHOCTD ObLIa yBenuueHa 10 VVC y 3 ma-
1ueHTOoB [14], a B Apyroit paboTe TaKywo CBI3aHHOCTh
UCIO0JIb30BAJIN Y BCEX MMALIMEHTOB [23].

Kocmuute annompaxcniaumameol

MbI BBISIBWIIN JIUIITh HECKOJIBKO IMyGIMKAaIIVii, KOTO-
pble COOTBETCTBYIOT HalllUM KPUTEPUSIM BKITIOUEHUS],
OIMMCHIBAIOIIMX IIPMMeEHeHMe KOCTHOTO aJIoTpaH-
CIUIAaHTaTa IIpY MNePBUYHOM 3SHAOIMPOTE3MPOBAHUMU
KC pgna samemienusi koctHoro gedexra [9, 21, 24].
[IpuMeHeHMe 3TOr0 MeToa MO3BOJIsIET MaKCMMaIbHO
BOCCTaHOBUTh KOCTHYIO TKaHb. AJJIOTPAHCIUIAHTATbI
MOTYT OBbITb CTPYKTYPHBIMU WM M3MeETbUYEHHBIMMU.
CTpyKTypHBIl, KaK MOPOI UM U3MeITbUEHHBI TPaHC-
TJIAHTAT, HY>KIAI0TCS B IOTIOTHUTEIbHOM DuUKcaln.
it yMeHbIIeHUsI OCeBOI Harpy3kuM Ha BOCCTAHOB-
JIEHHYIO 00J1aCTh IpU GObIINUX AedeKTaX UCIIOIb3Y-
10T YOJIMHSIIONIYI0O HOXKKY, KOTOpasi TO3BOJsIeT Tmepe-
pacmpeennTb Harpy3Ky Ha AUCTAIbHBINA OTHEN KOCTH.
OGBIYHO CTPYKTYPHbIE TPAHCIIJIAHTATHI M3TOTaB/IMBA-
IOT U3 TOJIOBKU GeIpeHHOi KOCTH, AUCTAIbBHOrO OT-
Iena 6egpeHHO ¥ IPOKCUMAaIbLHOIO OTaesa 6oblie-
6ep1oBoii KocTeit. OMHO U3 IJIaBHBIX MPEUMYIIECTB
IAHHOM METOOMKM COCTOUT B BO3MOXKHOCTU (popmu-
pOBaTh AJUIOTPAHCIUIAHTAT B COOTBETCTBUM C IedeK-
ToM. H.H. KOpHWIOB € coaBTOpamm CUMUTAIOT, YTO IJIsI
TepecTpPoOiKM  a/VIOTPAHCIVIAHTAaTa [OO/DKHA OTCYT-
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CTBOBaTh Harpyska Ha OINEPUPOBaHHYI0 KOHEYHOCTb
B Te€UeHue 3 mec. rocjiae onepaunu. B ux mccmemona-
HUM MPOaHAIM3UPOBAHbI 12 NalMEeHTOB, KOTOPHIM BbI-
TIOJTHSJIOCh 3aMeleHne KOCTHOTO JedeKTa CTPyKTyp-
HBIMM a/UIOTpaHcIviaHTaTamu. [locneonepaiioHHbIe
OMPOCHMKM  TOKa3aay  XOpOWUi  KIMHUIECKUIA
pesynbraT: Knee Score — 94, Function Score — 78
6a/toB [9]. Xopomime KIMHUYECKNME Pe3YIbTAThI
(Knee Score — 81, Function Score — 83) mpu 3ame-
IeHMM TIOCTTpaBMaTuMUyecKux medekToB OoJblle-
6epII0BOii KOCTM C TOMOIIBI0 CTPYKTYPHBIX aJlJIO-
TPAaHCIUIAHTATOB, GUKCUPOBAHHBIX BUHTAMMU, ¥ TPEX
MMalyeHTOB MpeacTaBWwIM B cBoeil pabore D. Tigani
¢ coaBTOpamu [24].

[TonmHyI0 KOCTHYI0 MEpeCcTpPOiKy MEJIKO M3MeJib-
YEeHHOT0 aJFIOTPAaHCIJIaHTaTa MPU TMCTONOTMYECKOM
aHajau3e TKaHW, B3SITOV Ha IpaHuIle TPaHCIIaHTaT-
KOCTb 4epe3 6 Mec. IOC/Ae OIepanuy, HabIogamn
B cBoeM uccnegoBanuu C.J. Van Loon ¢ coaBTopa-
mu [21]. IloryueHHass UMM OLleHKa pPe3ylIbTaTOB I10
OITPOCHMKAM CBUJIETEIBCTBYET 00 YIOBIETBOPUTED-
HOM KIMHMYeCKOM pesynbraTe: Knee Score — 85,
Function Score — 48 6a/m10B.

CpenHnii BO3pacT NalMEHTOB B paCCMaTpUBaEMbIX
MUCCIeIOBAaHMUSIX COCTaBUA 63,5 roma, cpegHuin mepu-
on HabmoaeHus — 36,6 mec. IIpu 6onbpmmx gedekrax
mo Insall aToT MeTonm PEKOHCTPYKIMUM IIPUMEHSIIN
D. Tigani c coaBTOpamu [24], ocTa/ibHble aBTOPbI — TP
cpemHUX pasmepax nmedekra. PeHTreHONMpo3payHbie
muHMKM B 25% cimyuaeB Ha6momanu H.H. KopHuios
¢ coaBTopaMu [9], a 2 wiy4yass acenTuyeckoro pac-
MIATBIBAHUS TUOMATBHOTO KOMIIOHEHTA OIMCHIBAIOT
C.]J. Van Loon [21]. Bce aBTOpPBI BBINOMHSIIN SHIOMPO-
Te3upoBaHue KC ¢ yoauHSOEein HOXXKOM SHA0IIPOoTe-
3a, CTeIeHb CBSI3aHHOCTM KOHCTPYKIMK B ABYX pabo-
tax 6si1a PS [21, 24], B omHOI — VVC [9].

KocmHbie aymompaHcnjiaHmameaol

Hamnbonee 610M0rMUYeckKMM METOLOM  SIBJISIET-
cs BocmoniHeHMe Aedekra 60JblIe6epIioBoii KOCTU
COOGCTBEHHOII KOCTBIO MalyMeHTa. AyTOTpaHCIIaHTaT
yale Bcero 6epercs u3 GparMeHTOB pe3elpOoBaH-
HbBIX MBIIIEJKOB OeIpeHHOoi miu 6obiiebepioBoii
KOCTM, HO TaKke MOKeT OpaTbCsi U3 TpeGHS Iof-
B3JIOLIHOJ KOCTU. B 3aBUCHMOCTY OT 06beMa JedeKTa
U XUPYPTrUUECKON TEXHUKY IIeJIbHbIE KOCTHBIE TPaHC-
IJIAHTAThI MOTYT OBITD IOTIOTHUTETBHO (PUKCUPOBAHbI
BMHTOM VIV CIIUIIEI, a CETKOM IIPOMU3BOAUTCS (DyKCca-
LIMST MEJIKOM3MeTbUYeHHBIX ayTOTPAHCIIIAHTATOB.

VHTepecHbII MeTOH, ayTOIUIACTUKU TPEIIOKIIN
T. Sugita c coaBTopamu [11]: gy 6osiee TPOUHOI HUK-
cauuu B Aedekre mpegBapuUTeIbHO (HOPMUPOBAIU
IIBa Jkej00a, B KOTOpbIe IMOMeINaiu Cy6XOHapaTbHbIE
KOCTHbIE IUIACTMHKM B KaueCTBEe KOCTHBIX OIMOPHBIX
CTOJI60B, @ OCTA/IbHOE ITPOCTPAHCTBO 3aIIOIHSIIM KOCT-
HOI ayTOJIOTUYHOM CTPY>KKOi. KnnHMUeckuii pe3ynb-
taT: Knee Score — 79, Function Score — 82 6a/110B.

[TpouHoJi pUKcALINM MEJIKOU3METbUYEHHOTO ayTO-
TpaHCIIAaHTaTa MOXHO JOCTUTHYTb M 3a CUET Tpey-
TOJIbHOJM IMPOBOJIOYHONM CETKM, KOTOpAsi BbIMIOJHSET
pOSb MenMalbHOM OTOpbI, a caMa ceTka (QUKCUPY-
eTcsl BUHTaMM 3,5 MM K 6oJblie6eplioBOil KOCTH.
Takoli BapMaHT ayTOIJIACTUKM C XOPOLIUM KJIMHU-
yeckuM pesynabraToM (Knee Score — 90, Function
Score — 86) onmchIBaOT B cBoeil pabote Y.S. Tanwar
¢ coaBTopamu [18]. AyToTpaHCIZIaHTAT, [IOTyY€HHBIN
U3 pe3enpoOBaHHbIX (PpParMeHTOB MBIIIETKOB U (PUK-
CUPOBaHHBI AOTOJHUTETbHO BUHTAMM, CO3[aeT Ha-
IeXKHYIO ¥ XOPOIIYIO OMOPY ISl TMOMATbHOTO KOMITO-
HEHTa — K TaKOMY BBIBOZAY IPUIIUIK B CBOMX paboTax
P.M. Tuxwuios ¢ coaBropamu [20] u K. Hosaka ¢ co-
aBTopamu [19].

MerTon, Tpy KOTOPOM Li€/IbHBIV ayTOTPAaHCIUIAHTAT
He HY)XJaeTcs B JOTIOTHUTENbHOM (puKcauyum MeTa-
JIOKOHCTPYKIME Tpu 3amelnieHnu nederra mMemu-
aJbHOrO MBIIIENKA 6OJbIIe6epIiOBOM KOCTH, OITMUCAH
B pabore ].M. Sohn c coaBTopamu [12]. ABTOpBI BO Bpe-
M1 oTiepaly Py IOMOUIU XUPYPTUUECKOTO UHCTPY-
MeHTapus TpaHCHOPMUPOBAIM HeOrpaHMUYEHHBbIN
IedeKT B OrpaHMYeHHBIN 3a CYET CO3JaHMUST MeAab-
HOJ TTOAIePXKMBAIOILIEN KOCTHONM CTEHKU U TTOaydaan
B MOCJIEAYIOIIEM XOPOIIMI KIMHUYECKUI pe3yibTaT
(Knee Score — 89, Function Score — 91). Xopoumnii
KJIMHUYECKUI pe3y/lbTaT IIPU UCTI0Jb30BaHMUM OCTEO-
KOHOYKTUMBHOTO Matepuasa MIIG (Wright Medical
Technology, CIIIA) u 1LIeIbHOTO ayTOTPaHCIIAHTATa
II7IST 3aMelleHNsT KOCTHOTO AedeKTa OTpaskaloT B CBO-
eit pabote M.B. I'mpkasio ¢ coaBTopamu [13].

B uccnemoBaHusxX, rae NOPUMEHSJICS ayTOTpaH-
CIUIAHTAT Ajis 3aMellleHUsT MeOUaJbHOrO KOCTHOTO
IedeKkra 60/bIIE6EPIIOBOM KOCTH, CPEOHUII BO3PacCT
MalMeHTOB COCTaBWJI 66 JIeT, a CpemgHMI Iepuom, Ha-
omonenust — 72 mec. Pasmep medekra o Insall B Tpex
paborax otHOCM/ICS K ManbiM [11, 12, 13], B gpyrux
Tpex 6buT cpemHuit [18, 19, 20]. EquHnuHble cryyam
MHOEKIMM B 00JaCTM XUPYPIUUECKOrO BMeIIaTelNlb-
CTBa, KOTOpPble TPeGOBaM IMOBTOPHOTO XUPYypruye-
CKOT'O BMeIIaTelbCTBa, omicanbl B paborax K. Hosaka
¢ coapTopamu [19] u ].M. Sohn c coaBTopamu [12]. [IBa
CJTy4asi, B KOTOPBIX BbISIBIIEH OYPCUT «TYCUHOM JIaTIKN»,
BO3HMUKIIINIA B pe3y/bTaTe JOKaJIbHOTO CONTPUKOCHOBE-
HMS MPOBOJIOYHOM CETKU U KYNMPOBAHHBIN KOHCEP-
BaTMBHO, omucaH B pabore Y.S. Tanwar ¢ coaBTOpa-
mu [18]. PenTreHonpo3payHble IMHUYU B 16% ciydaes
omnmcamu T. Sugita [11] 1 ].M. Sohn [12], mocnemyrommx
OCJIOKHEHUI U yBeJIMUEeHMEe MUPUHBI JIMHUI aBTOPbI
He oTMevanu. CTereHb CBSI3aHHOCTU SHAOIPOTE30B
BO Bcex paborax 6bu1a PS, yIIMHSIONIE HOKKY TTPU-
MeHSUTUCh B IBYX pabotax [18,19], roe pa3mep nedexra
ObLI cpemHUM IT0 Kinaccudukaym Insall.

MeTozp! 3aMelieHMsI KOCTHBIX Ae(eKTOB 110 TaH-
HbIM DPa3iMyYHBIX aBTOPOB MNpPU IMEPBUYHOM 3H[O-
MPOTEe3MPOBAaHUM KOJIEHHOTO CYyCTaBa IpUBEIEHBI
B Tabnmuuax 2 u 3.
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Tabnuya 2
MeTonbl 3aMenieHNs KOCTHBIX Je(eKTOB MPU MePBUYHOM IHAOIPOTE3UPOBAHUA
KOJIEHHOTO CYCTaBa IO JAHHbIM JIMTEPATYPbI
Pasmep K CpenHuii CpoK
071-BO
Mertoz IedekToB Bupn sHpoomporesa . HaOTI0eHNS, OC1OKHEeHUS
1o Insall vd Mec.
Llemenm
A3130B ¢ coaBT. [10] Mabie PS 19 12 Her
Ilemenm c apmuposaHuem
Bilgen M.S. c coaBT. [7] Marisble PS 24 34 Her
Zheng C.U c coasT. [§] Masnbie PS 40 24 Hert
Kopuwmiios H.H. c coasr. [9] Mauiibie PS/CR 32 62 Hert
Memannuueckue 6710KuU
Hube R.B. ¢ coasr. [14] CpenHue 28 PS + HOXKa 31 74 2 OXB
3 VVC + HOXXKa
Lee J.K. c coaBr. [15] CpenHue PS 27 HoXek 46 78 Her
3aropogHuii H.B. c coaBT. [16] CpentHue PS + HOXKa 32 48 Het
Baek S.W. c coaBr. [17] Cpenune PS + HOXXKa 9 60 Het
Tsukada S. c coaBT. [22] Bonpme PS + HOXXKa 33 54 Het
Memadu3sapHsie mynku
Martin-Hernandez C. Bosnbine VVC 15 HOXek 25 79 1 pacxokmeHune
C COaBT. [23] rocseorepatr,.
paHbl

Ob6pabomanHslli maHmasossili KOHyC
You J.S. c coasT. [5] Bonbuine PS 17 42 Het
LlenvHole annompaHcnaaHmamel
Kopnuios H.H c coasT. [9] CpenHue VVC + HOXKa 12 42 Her
Tigani D. c coaBr. [24] Bonbiine PS+ HOXKa 3 30 Hert

MenkousmenvueHHsle ayiompadHcnjiaHmameol

Van Loon C.J. ¢ coaBT. [21] CpenHue PS + HOXXKa 6 38 2 cinyyast
paciiaTbIBaHMsI

Aymompancnaaumamst 6e3 00noJIHUMeNbHoLl puxkcayuu

Sohn J.M. c coaBT. [12] Masbie PS 50 117 1 OXB,
1 pacmiateiBaHME

Ympam6oeaHHblli usMenvueHHsIli AaymompaHcniaHmam
Sugita T. c coaBr. [11] Masbie PS 45 65 Het
UsmenvueHHslli aymompaxHcnaaHmam, (pukCupo8aHHoli cemxkolii
Tanwar Y.S. c coasT. [18] CpenHue PS+ HOXKaA 26 72 Her

Aymompaucnaaumam, QuUKCUpO8aHHbLli BUHMAamu
Hosaka K. ¢ coaBr. [19] CpenHue PS + HOkKa 68 78 Hert
Tuxunos P.M. ¢ coaBT. [20] Cpenune PS 24 60 Her
Aymompancnaanmam, puKcupos8aHHsliti 0cmeokoHOykmueHsimM mamepuanom MIIG

I'mpkano M.B. c coasr. [13] Masie PS 32 36 Hert
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Tabnuya 3

OuddepeHMaNbHBIN MOAXO0M, K 3aMeIlleHNI0 KOCTHBIX J1e(eKTOB
B 3aBUCUMOCTH OT UX 00'beMa

[TapameTpsbl
Masbie

MeToppbl 3aMelleHms,
CcTerneHb CBSI3aHHOCTU

[TemeHT —
PS (1 pa6oTa)

LHemeHT
C apMMUPOBaAHMEM —
PS (3 pa6oThI)

Aytonnactuka —
PS (3 paboTsI)

OO6cyRIeHue

3ameneHue KOCTHBIX AedeKTOB IIpM ITOMOIIA
KOCTHOTO I]eMeHTa IOKa3bIBaeT XOPOLIMii U FOJro-
CpOYHBIVI pe3yabTaT. A apMMpOBaHME paclIupsieT
BO3MOXKHOCTD €ro MpPUMeHeHUs IPY OOUIMPHBIX Ae-
dexrax [37, 38]. pyroit cuabHOI CTOPOHOI MeToma
SIBJIIETCSI SKOHOMMYECKasi BbIrofla IO CpPaBHEHUIO
C IpyrMMU BapyaHTaMM IiacTuku. Ho Bce ke 1jleMeHT
He SIBJISIETCST OMOJIOTMYECKOI OCHOBOI U B psIfe CITy-
YyaeB MOKET BbI3BaTb TEPMUUECKMIT HEKPO3 OKpYKa-
I011e1 KOCTH, TAKKe LIEMEHTY CBOMCTBEHHO BO BpeMsl
TIO/IMMEePU3aALNM YCAKUBATBCS 10 2% [7]. Uem 6osnbiie
IedeKT, TeM O60Jbllle PUCK BOSHUKHOBEHUS STUX SIB-
JIEHWI U, ClIeI0BaTebHO, 6OJIbIle MIAHCOB IOTYYUTh
paHHee pacliaTbiBaHMe KOMIIOHEHTa 3HAOMIpPOTe3a.
B uccnegosanuu C. Zheng ¢ coaBTOpamu mpy MOMOIIA
MMpOrpaMMHOro obecrieueHmss Mimics 1 KoMITbIOTEp-
HOJI ToMorpaduy KOJEHHOrO CycTaBa ObLIa MOCTPO-
eHa reomMeTpuyeckas MOZeNb KOJIEHHOro CyCTaBa.
ABTOpBI IPULIM K BBIBOAY, YTO TEXHUKA UCIIONb30-
BaHMSI BUHTOB U 1leMeHTa IPeBOCXOAUT TEXHUKY UC-
MOIb30BaHMs TOJBKO OJHOTO LieMeHTa Aaxe MpU fAe-
(ekrax He mTyGKe 5 MM, a TaKKe, UTO BEPTUKAIbHOE
BBe/IeHMEe BUHTOB 0O0eCIieuMBaeT JYUIIYI0 YCTONUM-
BOCTb I10 CPAaBHEHUIO C TOPU3OHTAIbHBIM [39].

Hanuune peHTreHONMpPO3pauyHbIX JMHUIA HE SIBJISI-
eTCsl YyIpo30¥i /1T CTabMIbHOCTY KOMIIOHEHTA, eCin
oHM He mpeBbrmanT 2 MM [40]. O6beM nedeKToB B
paborax, The BbITOMHSIIACh [IeMeHTHAs! PEKOHCTPYK-
1yst, 6bL1 MajIbIM 10 Insall, ¥ HUKTO 13 aBTOPOB He UC-
MOIb30BaJ YAAMHSOIIME CTepXXKHU. TeM caMbIM OHMU
He ycwMBaM OyadusapHyi0 30HY (UKCALMM, Tak
Kak IpU Takux gedekTax HeoOX0aUMMO YCUIIUTD DUK-
CalMIO TOJIBKO B 3N (M3apHOI 30He, a MeTadu3apHas
30Ha OCTAeTCsI COXPaHHOIA.

[lpumeHeHME MOAYIbHBIX MeTa/UINUYECKUX OJ10-
KOB [JI 3aMelleHMs] KOCTHBbIX AedheKTOB Ipu 3H-
nmorporesupoBauuu KC obecrieunBaeT HaIEKHYIO

MeTamMueckuit 6JI0K —
PS + HOXXKa (4 paboThI)

Aytonnactuka PS +
HOXXKa (3 paboThI)

Annonnactuka PS/VVC +
HOXKa (2 paboThI)

IedexTsl mo Insall

cpemHue 6osplIye
COBMECTHO 2 MeTa/lJIMIeCKUX
6moka — PS + HokKa (1 pa6ora)

MeTtacduzapHas BTyJIKa —
VVC + Hoxkka (1 pabota)

O6paboTaHHBI TAHTATOBbI
KoHyc PS (1 pabora)

Annonnactuka PS + HOKKa
(1 pabora)

MEePBUYHYI0 OIOPY [Jis1 KOMIIOHEHTOB 3HA0IpPOTe3a
M BO3MOXXHO TIpM 3HAUMUTENbHBIX KOCTHBIX Aedek-
tTax. Ha ocHoBaHMM 6GMOMeEXaHMUECKOTO MCCaemoBa-
Husl, ipoBeaeHHoro T.K. Fehring ¢ coaBropamu [41],
MOYXXHO CYIOUTb, YTO MPSIMOYTOJIbHBIE OGJIIOKM VIMEIOT
HEKOTOPOe MPEeMMYILIEeCTBO Iepel, KIMHbSIMU B CUITY
MPOCTOTHI MOATOTOBKYU JIOKA UM CHUKEHMSI TTPOKCU-
MaJIbHOTO HAIIPSDKEHUST OOJbIIe6epIIoBOil  KOCTH,
a 3TO TOJIOKUTENIbHO BIAMSET Ha CTaOMIbHOCTb KOM-
rnoxeHTa. CoobIeHN s 00 UCII0Ib30BAaHMUM TAHTAIOBO-
ro KOHyca U MeTa(pu3apHbIX BTY/IOK /IS 3aMelleHMs
KOCTHOTO JedeKTa TOJbKO IPY TMEepBUYHOM 3SHIO-
MPOTE3UPOBAHUM BCTPEUAIOTCSI pefKo, yalle BCero
B MMEIOUIUXCS MCCIeIOBaHUAX HAOMIOHAIOT TPYIIITHI
MalMeHTOB U He Pa3AesioT UX Ha IEPBUYHOE U PEBU-
3MOHHOE 3HIOINpPOTe3MPOBAHME KOJIEHHOIO CyCTaBa
[42]. Ham BcTpeTmiach pa6ora N.M. Brown ¢ coaBTO-
pamu rae OTMeueHbl XOpollie KIMHUYECKME Pe3yilb-
TaThl JIEUeHUST YeThIpeX TMaIlMeHTOB, KOTOPbIM ObLI
MMILJIAaHTUPOBAH TaHTaJIOBbIN KOHYC ITPU MEPBUUHOM
SHIOIPOTE3UPOBAHNUM; KOCTHBIN IedeKT ObLI Cpefi-
HuM 10 Insall Ho mockoibKy KoamMuecTBO Habioe-
HUIt 6bLIO MeHbIlle 5, 9Ta paboTa He BOIIa B HaIe
uccnenoBaHue [43].

CylllecTByeT BepOSITHOCTb BOSHMKHOBEHMSI MUHTPA-
OTepalMOHHOTO SITPOTEHHOr0 OCIOXKHEHUS B BUAE
mepesioMa KOCTM TIpM YCTAHOBKe MeTadu3apHOi
BTY/KM [44]. B cucTemaTnueckoM 0630pe IUTepaTypbl
A. Zanirato ¢ coaBTOpamMy CPaBHUBAIOT Pe3Yy/IbTaThbl
YCTaHOBKM 21 KOHyca 1 16 BTY/IOK IPU PEBU3MOHHOM
sugonporesupoBanuu KC [45]. ABTOpBI TPUXOAST
K BBIBOAY, YTO 06a MeToAa JAlOT XOpoIlue KpaTKo-
CpOYHble U CpeJHeCpOYHble PEeHTreHONOTnYecKue
M KIMHUYECKMe pesyabTarbl. YacToTa MHTpaoImepa-
LIMOHHBIX TEePeIOMOB IIPU MCIIOIb30BaHUM KOHYCOB
cocraBuia 1,2+4 8%, a BTynok — 0,54%1,2%. O6bem
IedeKTOB B paboTax, IOe BBIMOJIHSIACh PEKOH-
CTPYKIMSI META/UIMYEeCKUMM O6JIOKaMU, ObIT CpeaHUM
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u 6onpmuM 1o Insall. TIpu cpemHux medekrax crpa-
IaeT Kak smudusapHas 30Ha uKcanuu, Tak U 4da-
CTUYHO MeTadu3apHas, a UCIIONb30BaHME MeTaJlIN-
YeCKOT0 ayrMeHTa ITO3BOJISIET YCWINTDL (DUKCAIIO
B 3TUX 30HaX. Takoil 06beM AedeKkTa He HYKIAETCS
B VICTIOTb30BaHMM YIJIMHSIOIIETO CTePsKHST, HO HAJ[0 OT-
METUTD, YTO Y OOJIBIIMHCTBA GUPM-IIPOU3BOIUTEIIEN
MIPY UCIIOJIb30BaHMM ayrMeHTa TOJIIe 5 MM coriac-
HO TEXHOJIOTUM MMIUIAHTAIUY HYKHO MCIIONb30BATh
VIJIMHSIONIYI0 HOXKY. [lo-mpyromy pmemno o6CTOUT
¢ 60pIIMMU JedeKTaMu, IPU KOTOPBIX yiKe HeoOXo-
IVMMO ycwiuBaTh Qukcanui B auadusapHOii 30HE,
M 3TO SIBJISETCS MPSIMBIM ITOKa3aHMEM K WCIIONTb30-
BaHMIO YOJIMHSIONMIE HOXKM. MeTamimueckass ayr-
MeHTalMs 3apeKOMeH/IoBasia cebs He TOMbKO KaK Ha-
IEeKHBIN CIIOco6 3amelieHust medeKTa MeauaabHOro
MBIIIIeJIKA OOJIbIIEOEPIIOBOM KOCTM, HO M KaK OIUH
13 HauboJee YacTo MCIONIb3YEMbIX METOAOB 60OPBHOBI
C TIOTepet KOCTHOM Macchl [46].

KocTHbIe ayuTOTpaHCIUIAHTATHI MPUMEHSIOT B Ka-
yecTBe GMOIOTMUECKOTO MaTepuaja A BOCCTAHOB-
JIeHMSI KOCTHOTO Aeduiura. BuocoBMecTumMocTh Me-
TOJA IaeT BO3MOKHOCTh ITOBTOPHOTO MPUKPEIIEHNS
KOJIJTaTepPabHbIX CBSI30K, @ €ro YHMBEPCAIbHOCTH
MMO3BOJISIET JIEUYUTD IMMUPOKUI CIIEKTP KOCTHOM Hemo-
CTaTOYHOCTU. DTO, TIPEXKIIE BCETO, MTO3BOMSIET XUPYP-
ry chopMMupoBaTh TPAHCILUIAHTAT B COOTBETCTBUMU
¢ uMemuMcs 1eUuInuTOM U 136eKaTh HEHYKHOTO
ymaseHus KOCTH TaryueHTa. TiuaTesbHOe 1CCIeIoBa-
HMEe TepeCTPOMKM KOCTHOM TKaHM IIPOBEIN B CBOEN
pabote N.L.Parks c coaBTopamu [47].Joka3aTenbHast
[TyOMHA 3TOT0 MCC/IeNOBAHMS 3aK/II0YaeTCs] B U3-
YUYEHUM MepecTPOiKM KOCTHOM TKaHU y 7 yMepIInX
MalMeHTOB, KOTOPHIM OBLJIO BBITIOJIHEHO SHJOIPO-
TesupoBanme KC ¢ 3aMelleHMeM KOCTHOTO JedeKkTa
aJ/UTOTPAHCIUIAHTATOM. BCce TpaHCIIJIaHTAThI IIPU MC-
CJIeIOBAaHMM OBbLIM COCTOSITENbHBI, HO PEBACKYISIPU-
3a1us ObLIa C/1ab0i.

OIHO U3 IepPBBIX COOOIIEHMIT O IPMMEHEHUN aJl-
JIOTPAHCIUIAHTATOB OBLIO OMyOGIMKOBAaHO B 1992 T.
I. Stockley c coaBTOpaMmu ommcaau XOPOIIMI KIIU-
HUUYeCKMit pe3yabTaT y 20 mpoonepupOBaHHBIX Ila-
LIMeHTOB, BbDKMBAeMOCTh 3a 4,5 jieT coctaBuiia 85%,
a pEeHTTeHOIpo3pauHble JMHMUKM 6e3 JajbHelIe-
ro TporpeccMpoBaHusl Habmomamuch B 24% [48].
Nmerommiicss pyuCK HecpalieHnsl ¢ KOCThIO MalyeHTa
M PUCK Tepenaur MHGEKIMOHHBIX 3a00eBaHMil OT-
HOCUTCSI K HeflocTaTKaM Metona [21, 24]. Taxke He
Y BCeX MEAUIIMHCKUX YIPEKIAEHUIT eCTh BO3MOKHOCTb
MOJIb30BAThCSI KOCTHBIM 6AHKOM, a TPaHCIIOPTHASI JIO-
TUCTUKA AOCTABKM O MECTA YCTAHOBKM TPAHCILIAHTA-
Ta 3aTPyJHEeHa U 3aTpaTHAa.

MeTogpl MCHOMb30BAHMS AYTOJOTMYHBIX MaTe-
pUaJIOB B PpasHBIX OOJACTSIX XUPYPTUU M3BECTHBI
Ha MPOTSDKEHUM MHOTUX AecsaTtuneTuii. OCHOBHBIM
MPeVMYIIeCTBOM  MCIOAb30BAaHUS  ayTOJOTUY-
HBIX TKaHEeN SBJSEeTCS UX TOHas Ouosormyeckas

COBMECTMMOCTD B OT/INYME aJUIOTIACTUKM, IIPU KOTO-
poit MMeeTcs pUCK mepenaun MHGEKIMMU OT JOHOpa
[49, 50]. OmHVMM U3 TIEPBBIX MPUMEHWUIIN U OTIICAIIA
ayTOTPAHCIUIAHTAT, (GUKCUPOBAHHBIN BUHTOM, JISI
TJIACTUMKY MeIMaJbHOTO JedeKTa 60JbilebepIioBoit
koctu R.E. Windsor ¢ coaBropamu [51]. B HacTos-
mee BpeMsl OTMeUaeTCsl TeHAEHUMS K CHVDKEHUIO
TPaBMAaTUYHOTO BO3JEICTBMS HA TPAHCIIAHTAT My-
TeM mpuMeHeHMs cnui, KupiiHepa BMecTo BMHTOB
[49, 52, 53]. B mocnenytomux paboTax aBTOPbI OTMe-
YaIoT, YTO MOKHO COXPaHUTh HAAEXKHYIO OIOPY AJIS
TUOMATBHOTO KOMIIOHEHTa, He IPUMEHSSI KaKylo-
60 GuUKcaLMIo ayTOTpaHCIJIaHTaTa, ITyTEM MHTPa-
OTIepaIMOHHOTO MOJIeTMPOBAHMS HEOTPAHMUYEHHOTO
nmedexra B orpanuveHHslii [12, 29]. I[IpumeHeHUe
ayTOTPAHCIUIAHTATA SIBJSETCS SKOHOMMWYECKU BBI-
TOAHBIM METOJOM, IIPY KOTOPOM COXPaHSIeTCS
KOCTHBIV 3arac, 4YTO OYeHb BAKHO [JISI MOJIOABIX
MalMeHTOB, TAKKAK 3TO BIIOCIEAYIOMM yIIPOCTUT pe-
BU3MOHHOE 3HIONTPOTE3UPOBAHME KOJIEHHOTO CYyCTaBa
[11, 54]. Ho cnegyeT OTMETUTh, UTO Y METOAA 3a-
MeIIeHns KOCTHOTO pdederra ayTOTpaHCIIAHTa-
TOM €CTb CBOM HENOCTaTKM. DTO OrpaHUUYeHMUe I10
06beMy CaMOro TpPaHCILIAHTATa, MO3TOMY €ro He-
BO3MOXXHO MCIOJIb30BaTh NP OONbIINX dedeKTax,
a TaK’Ke OCTAeTCs PUCK HecpalleHus TPaHCIUIaHTaTa
C KOCTbIO PELMUITMEHTA, ¥ MMEIOTCS OTPAaHNYEHMS CO
CTOPOHBI KauecTBa Koctu [18, 55].

Ilomumo ycuneHuss  GuUKRCAIMM  SHOOIIPOTE3A
B myuadu3apHOii 30He YAJIMHSIONAS HOXKA TPU BbI-
MTOJTHEHMM QJIJI0- U ayTOTIIACTUKY HY>KHA JIJIs Tiepepac-
npefesieHNsT Harpy3Ky Ha AVCTAIbHO PaCTIONOKEeHHbIE
OT CYCTaBHOM JIMHUM KOCTHBbIE€ CTPYKTYpbI. DTO Mpe-
IOTBpAIAeT CMeIlleHNe KOMIIOHEHTOB 3SHIOIMPOTe3a
B CTOpPOHY JedeKTa U co3haeT 6aronpusiTHbIE yCIo-
BMSI JIJIS1 TIEPECTPOIMKY TpaHCILIaHTaTa [56].

HesaBucumo oT 06beMa MMEIOIIErocss KOCTHOTO
IedeKTa ¥ BHIOPAaHHOTO METOA €ro 3aMeIleHUsI CTe-
MeHb CBSI3aHHOCTM YHAOMPOTE3a B IMEPBYI0 Ouepenb
3aBUCUT OT IIEJIOCTHOCTU KOJIJIAT€PaTbHbIX CBSI30K.
Ho kak moka3biBaeT MpakTMKa, IIpU Hajauume O60jb-
MIMX KOCTHBIX e(PeKTOB yBeIMUMBAETCS BEPOSITHOCTD
CBSI30YHOI HECTAGMIBHOCTY KOJIEHHOTO CYCTaBa, IIpu
KOTOPOJ BO3MOKHO IMPUIETCS YBEIMUMBATD CTEIIEHb
CBSI3aHHOCTU SHZOIPOTe3a, HauMHas oT VVC 1 3aKaH-
yyBasi Hinge cucremamu.

Takum 06pa3oM, aHaAM3 ITyOIMKALNii, OTOOpaH-
HBbIX JI1 CUCTEMATUMYECKOTO 0030pa, MoKasal, YTo
camoe 60JbIIIoe KOJTMYECTBO MCC/IeA0BAHMIT OTHOCUT-
Csl K IPUMEHEHUI0 MeTaLTMYeCKux OGJIOKOB U ayTo-
JIOTUYHOM KOCTU IJIs 3aMellleHNsI KOCTHOTO AedeKTa.
Takast pacCIpOCTpaHEHHOCTb, IO BCEl BUAMMOCTMH,
TOBOPUT O IMPOCTOTE UM YHUBEPCATBHOCTU ITUX Me-
TomoB. CaMbIit GOJIBINON CPEeAHMIT CPOK HAOTIOAEHUS
ObUT B MCCIENOBAHUSX, TOe aBTOPbl MIPUMEHSIIN ay-
TOIIaCTUKYy (72 mec.), a caMblii MaJl€HbKUII — TIpU
MUCIIOIb30BAHUM 1I€MEHTHOM TImacTuku (33 mec.).
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VHTepecHbl HOaHHbIE aHaiu3a ob6bema OedekToB
B MPUBEIEHHBIX paborax: Majble OedeKTbl MO II0
Insall BcTpeuanuch B paboTax, rme PeKOHCTPYKIUS
BBITIOJTHSIACh TIPY TOMOIIM KOCTHOTO II€eMEeHTa U
ayTOKOCTH. B OCTabHBIX MCCAEOOBAHUSX MMEIUCH
cpemHue 00beMbl JedeKTOB. VICKIIOUeHueM CTaju
4 paboThI: B TPEX IPUMEHSIIMCh MeTaJIMuecKue 6J10-
KM [5, 22, 23] ¥ B OIHO — aJ/UIOTPAHCIUIAHTATHI [24],
TaK KaK aBTOPHI BBITIOJHSIM PEKOHCTPYKIMIO TIPU
6onpinxX oO6beMax medekroB. CaMblil pacIpocTpa-
HEeHHbIVI pasMep OedeKTa OTHOCUTCS K CpegHeMy
o Insall 1 BcTpeuaercst B 9 paborax. [IpuMeHeHne
pPa3IMYHBIX METOMNOB IUIACTUKM dedeKTa Ipu Omu-
HAKOBBbIX 00BbEMAaxX KOCTHOrO JedUIINTA JIMIITHUIA
pas IMOJUepKMUBAET, UTO 00beM HedeKTa He SBJIS-
eTcsl KIIUYeBbIM (AKTOPOM IIpM BbIOOpPE MeToza
3aMeleHus.

IJ1s1 MOCTUKEHMST XOPOIIIeii CTabMIbHOCTY KOMITO-
HEHTOB SHIOIPOTe3a MPU 3aMeleHUM KOCTHBIX Ae-
(bekTOB HY)KHO YUMTBHIBATH BOBJIEYEHHOCTb 30H (DUK-
cauuy B uMeronmiicsa qedexr, a 9T0 3HAUUT, UTO TP
MaJIbIX U CpeJHMUX NedeKTaxX MCIOIb30BaHMUE YIJIU-
HSIIOIIMX HOXEK HeoOs3aTenbHO. Ho mpu 3aMeneHnm
IedeKTa MeTaZIMUeCKMMU 6JI0OKAaMM, COIIACHO PEKO-
MeHJalusIM OGOJbIIMHCTBA (PUPM-IIPOU3BOAUTENEN

SHIOIPOTE30B, XUPYPT IOJIKEH MCIIOAb30BaTh YAJIN-
HSIOITYI0 HOXKY, a IPU 3aMellleHNM KOCTHbIMM MaTe-
puanamu gedexkTa yIJIMHSIONAS HOXKaA (quadusap-
Has buUKcays) HyKHA IJI9 CO3MaHMST ONTUMATbHBIX
YCIOBUI AJs TI€pecTpOViKM TpaHCIUiaHTaTa. [lpu
60bIIMX OedeKTax 3HAUMTEIbHO CTPamaroT Snudu-
3apHas ¥ Metacdu3apHas 30HbBI, TOITOMY MCIIOIb30-
BaHME YIJMHSIONIe! HOXKKM HeO6X0AMO.

MeTop, 3aMelieHMsI KOCTHOTO JIedeKTa MeTaln-
yeCcKuMM 6GJIOKaMM MOJIOABIM IallMeHTaM C XOpO-
MM KavyeCTBOM KOCTM He MOKeT ObITh peKOMeHIO-
BaH KaK BapMaHT IPeNIIOUYTUTENbHOTO BbIOOpA, Tak
Kak Mmpyu o6paboTKe jIOKa IIOf, ayrMEHT TepsieTcs U
30pOBasi KOCTh, & TAK)Ke MEeTa/UIMUEeCKuii OJIOK He
BOCCTAHABJIMBaeT KOCTHBIN 3arac [46, 57]. B To ke
BpeMSI IIPU TJIOXOM KauecTBe KOCTY MeTOJ, BOCITO/THe-
HUS gedeKTa KOCTHBIMY MaTepuaaaMy yBeJMUMBaeT
PUCK HecpalleHusl 1 IM31ca TPAaHCIUIaHTaTa U He MO-
KeT ObITh peKOMeH1oBaH [11].

VuuThiBasi pe3yabTaThl IPOBENEHHOrO aHaam3a
MyOIMKaIMii, a Takke 30HAJIbHYIO (QUKCAIMI0 KOM-
MMOHEHTA SHIOIPOTEe3a, Mbl MOAUGMULIMPOBAIN TTIPEJ-
nosxkeHHbI A.K. Aggarwal ¢ coaBTopamu [46] pabounii
QJITOPUTM TI0JXO0/a K 3aMeleHNI0 KOCTHBIX AeheKTOB

(puc. 2).

[ KoctHble pedekTbl 6onbliebepuoBoit kocti no Insal J.N. ]

Manbie (zo 30%)

( CpenHue (no 50%) )

Bonblume (66%

( MnybuHa <5 mm ) (Fny6MHa 5-10 MM) ( Mny6una >10 mm j

LleMeHT + BUHT
WK ayTonnactuka
+ HOXKa

LlemeHT

CR/PS LleMeHT % BUHT

( [ny6uHa <5 MM ) (FnyGMHa 5-10 MM) ( [ny6buHa >10 mm )

TaHTanoBbIV KOHYC
w/vnun anno/
ayTonnactvka
PS + HoxKa

MeTadusapHas
BTynka VVC/Hight +
HOXKa

LenbHas
annokoctb = VWC +
HOXKa

( [ny6uHa <5 MM j (I’nyﬁVlHa 5-10 MM]

( [ny6buHa >10 mm j

LleMeHT + BUHT
WK ayTONNacTUKa
CR/PS

AyrMeHT uau ayTonnactmka
PS + HoxkKa

TaHTanoBbI KOHYC u/Mnn
anno/aytonnacrtuka = VVC +
HOXKa

Puc. 2. MogubuiMpoBaHHblii aITOPUTM BbIGOpA METOa 3aMelleHMsT KOCTHOTO Aedekra

Fig. 2. The algorithm for choosing the method of bone defect replacement
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3aKIouyeHue

Pe3yabTaThl MCCAEMOBaHMIA TOKAa3bIBAIOT, UYTO
MMEeILINIicst 00beM AedeKTa He SBISIeTCS KIOUeBbIM
akTopom 111 BbIGOpPA METOAA €r0 3aMeIleHMs, TaK
KakK TPy OTHOCUTEIbHO OOMHAKOBBIX IlapaMeTpax
nmedeKkTa MPUMEHSIMCh pa3Hble BapMaHThl TIACTUKMA
C YIOBJIETBOPUTEIbHBIM KIMHUUYECKUM MCXOOOM. IIpu
3aMenieHny nedeKTa Hy>KHO TOOUThCS 3aKpervieHust
KOMIIOHEHTa SHIOMNPOTe3a Kak MUHUMYM B JIBYX 30-
Hax ¢ukcaiyu. IIpeanoutrenne mpu BeIOOpe MeToHa
Yy MOJIOABIX TAIMEHTOB C XOPOIIMM KayecTBOM KOC-
TU OOJDKHO OTHABAThCS KOCTHBIM TpaHCIUIaHTaTaM,
TaK KaK 3TO ITO3BOJIIET COXPAHUTh KOCTHBIN 3ariac.
KaxkmpIit XxMpypr BbI6MpaeT MeTOH, 3aMeIleHMus] KOCT-
HbIX Oe(heKTOB, UCXOAS M3 COGCTBEHHBIX MPENINo-
YTEHMI, a TaKKe TaKUX KPUTEepUeB, KaK OCHallleHye
omepauyoHHOi, MPoPecCUOHaNN3M XUPYPTrUIeCKOit
Gpuraibl, KaUECTBO KOCTM MalyeHTa U 00beM aedex-
Ta, BbISIBJIEHHBII BO BPEMSI OIEpalliiu.
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B opuruHanpHOM BepCcUM CTaTbU COAEPXKATCS
onMbouHbIe JaHHbIE aHa/IM3a B pasnene «[lonoxkeHue
BEPTIY)KHOTO KOMIIOHEHTAa SHIOIpOTe3a Ta3oben-
PEHHOTO CyCTaBa». BbUT OMyOAMKOBAH CJIETYIOIINIL
maTepuant:

CormacHO Tak Ha3bIBaeMoOi «b6e30macHOi 30He»
Lewinnek yrom WMHKIMHAUMM BEPTIYKHOTO KOM-
TMOHEHTa OO/DKEH HaxoOuThCs B mpepenax 40+10°,
a yron aHteBepcuu — 15+10°. CpemHue 3HAUeHUS
yIla MHKIMHaIuu coctaBwim: DAA — 40,8%3)5°,
Micro-Hip — 43,6+5,0°, Rottinger — 48,0%4,6°, MPA-
41,0%1,0°, DSA — 47,5%4,8°, SuperPATH — 42,2+3 0°.
CoOTBETCTBEHHO M3 IIPeACTaBJIe€HHbBIX MOKa3aTesei
He3HAuMUTeJbHO MPEBBINIAIOT PEKOMeHIyeMble TMapa-

meTpbl moctyrbl Rottinger 1 DSA. Cratuctuyeckue
3HauMMble pasanuKsl B 3HAUEHMSIX YI/Ia MHKIMHALUN
O6bLTM HalimeHbl MeXXmy moctyrmamu DAA u Rottinger,
DAA n DSA, Rottinger u MPA, MPA u DSA, SuperPATH
u Rottinger (Tabu. 6).

YTo KacaeTcs yIyia aHTeBepPCUM, TO AAaHHbIE ObUIN
TMpeJiCTaB/IeHbI TOJIBKO 110 TPEM U3 pacCMaTpPUBaeMbIX
mocrynoB: DAA — 22,2+7,1°, Micro-Hip — 25,0+6,3°,
SuperPATH — 19,5+6,6°. BenuunHa yIJIOB aHTEBEPCUM
y BCex NpUBeLEeHHBIX JOCTYIIOB OKAa3aJIuCh 3a mpefe-
JamMu «be30macHoVi 30HbI». [ToyyeHHbIE 3HAUEHMUS
aHTeBepCUM BEPTIY)KHOTO KOMIIOHEHTa MeXHOy IOC-
TyIaMM CTaTUCTUUECKM He pasiamuanuch (95% IOU
18,3 — 24,3, p = 0,962).

Tabauya 6
CpaBHUTEIBHBIN aHAJIN3 TIOI0KEHUS] BEPTITY;KHOTO KOMIIOHEHTa
CpaBHMBaeMbI€ JOCTYITbI MSD t-value df p F-ratio  P-variance
DAA vs Rottinger 40,9+3,5 vs 48,0+4,5 -2,56092 12 0,024959 1,708692  0,435639
DAA vs DSA 40,9+3,5 vs 47,6+4,8  -2,40739 12 0,033070 1,897659  0,391443
Rottinger vs MPA 48,0+4,5 vs 40,0+0,7  4,45053 5 0,006699 39,70865  0,006483
MPA vs DSA 40,0+0,7 vs 47,6+4,8  -4,04438 5 0,009880 44,10009  0,005338
SuperPATH vs Rottinger 42,242 9 vs 48,0+4,5 -2,33891 10 0,041417  2,428845  0,307099
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[Ipy MOBTOPHOM aHajaM3e AAHHBIX OLIEHKY pa3-
JIMUMUIA MEeXIY TPYyHIlamMy BBITIOJHSIM C TTOMOIUIBIO
Kputepust Banpma — BonbdoBuila. Pe3yiapTaTsl mpe;-
crasisin B Buae Me [IQR], rne Me — menmnana, IQR —
MEXKBapTWIbHbBIM pa3Mmax. CTaTUCTUUYECKM 3HAUM-
MbIMM CuMTauu pasanuus npu p<0,05.

Bb1710 BBISIBJIEHO, UTO YTOJI MHKJIMHALMM BEPTTY’KHO-
IO KOMIIOHEHTA y BCeX MallMeHTOB BHE 3aBUCUMOCTHU OT
MIPUMEHSIEMOTr0 JOCTYTa CTATUCTUUECKY He OTANYAIICS
OT COOTBETCTBYIOILIETO0 MapamMeTpa TakK Ha3bIBaeMOii
«be301acHoi 30HbI» Lewinnek 1 coctaBui: DAA —40,8°
[5,2], Micro-Hip — 46,0° [9,1], Rottinger — 48,0° [6,5],

MPA - 40,0° [0,4], DSA — 47,6° [6,8], SuperPATH —
42,5° [4,7] (p >0,05).

Yrosn anteBepcun rpu gocrymnax DAA u MPA cratu-
CTUYECKM 3HAUMMO OTIIMYAJICS OT JaHHOTO MoKa3are-
i1 «6e301acHoi 30HbI» Lewinnek n cocraBmi: DAA —
19,7° [5,0] (p <0,05), MPA — 23,8° [8,7] (p <0,05).
3HaueHMe [OAHHOrO [apaMeTpa B TpyIIle OOCTyma
SuperPATH — 17,3° [8,5] (p >0,05).

[MonyueHHbIe pe3ynbTaThl He MOBJMSIIA HAa paHee
CIleJTaHHBIV BBIBOA, O TOM, UTO He ObUIM BBISIBJIEHBI
CTAaTUCTUYECKU 3HAUMMbIe MTPEeVMYIIeCTBa HU OLHOTO
13 pacCMaTpuBaeMbIX JOCTYIIOB.
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