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AHHOTALIUA

06ocHoBaHMe. B nocnefHue rofibl pacnpocTpaHEHHOCTb KOKCApTPO3a Y N B Bo3pacTe 18 net v ctapwe gocturaet 13%. To-
TanbHoe 3HA0NPOTe3MpOBaHMe Ta300eApeHHOro CycTaBa paccMaTpMBAETCA B Ka4ecTBe 30/10TOM0 CTaHAAPTa IeYEHNS MO3LHUX
CTaJui KOKCapTpo3a 1 Apyrux natosoruii TasobeapeHHoro cyctasa. B cBa3u ¢ bonee yacTbiM BbINOHEHWEM BMeLLIATENbCTBA
B MOC/NeJHWE rofbl U PacTyLUMMKU OXUAAHWUAMU MALMEHTOB BbIOOp OMTUMANbHOMO JOCTYNa NO3BOSMT YNYULLMTb pe3ynbTarthl
NPUMEHEeHNS 3TOro MeToAa neyenus. OQHaKo BBUAY HEXBATKM CTAaTUCTUYECKUX [aHHBIX 0 KAYECTBEHHOM OT/IMYMM MOCeone-
PaLMOHHO0 COCTOAHWSA NALMEHTOB NPY UCMO/b30BaHUM Pa3fUYHBIX LOCTYMOB B MPOLIECCE BhINOMHEHUSA 3HA0NPOTE3UPOBaHHS
Ta300e/ipeHHOro CycTaBa OTCYTCTBYET eAMHOE MHEHWe B BOMpoce BbIbopa onTUManbHOro fOCTyna.

Lienb. MpoBectn cpaBHUTENBHYIO OLIEHKY GYHKLMOHANbHBIX COCTOSHWM Ta306epeHHOro cycTaBa B NOC/e0NepaLMoHHOM ne-
p1ofe nocne 3HA0MPOTE3UPOBaHMSA C NMPUMEHEHUEM NPAMOro NepefHero U NpsaMoro HoKoBOro JOCTYMNOB.

Matepuanbl u Metoabl. B uccregoBaHum npuHanm ydactve 163 naumeHTa ¢ KOKCapTpo3oM, B ToM uucne 71 MyXuuHa
1 92 }eHLWMHBI, KOTOpbIe BNOCNeACTBUM bbinu pasfeneHbl Ha 2 rpynMbl: CPAaBHEHUA W OCHOBHYK. [ing uccnefoBakus addek-
TUBHOCTW MPEeAOKEHHOr0 NOAX0Aa K 3HAOMPOTE3MPOBAHMIO UCTONb30BaNM pe3yNbTaTbl AMHAMUYECKON OLEHKU (YHKLMO-
HabHOr0 COCTOAHMS MOPAXKEHHOr0 CycTaBa C NOMOLLbHO LWKanbl Barthel, Tecta «BcTaHb u namn», anbrodyHKUMOHaNEHOTO WH-
Aekca JlekeHa, wkanel Harris Hip Score, onpocHuka Health Assessment Questionnaire. CtatucTuieckuin aHanus pesynbTaToB
HacTosLLEro UccnefoBaHUs bbin BbINOHEH C NOMOLLbIO NaKeToB NporpaMMHoro obecneyenuns StatSoft Statistica 10 u Micro-
soft Excel 2016. MexrpynnoBble CpaBHEHWUS MO KOSIMYECTBEHHBIM NMOKa3aTensM NPOBOAMSMCH C UCMOb30BaHNEM PaHTOBOTO
HenapaMeTpUYecKoro Kputepus MaHHa—YUTHM B cyyae HenapaMeTpUYecKoro pacnpeenieHus 3Ha4eHU! nokasarenen u/mnu
3HauUTENbHOW PasHULbI AUCTIEPCUIA B Fpynnax.

Pe3ynbTartbl. MonyyeHHble AaHHbIE CBUMAETENLCTBOBAM, YTO B NOC/E0NEPALIMOHHOM NEPUOAE NPUMEHEHME NPAMOTO Nepes-
Hero JoCTyna npu 3HAONPOTe3MpoBaHUM Ta306eApeHHOro CycTaBa accouuMmMpoBaHo C 6oniee BbICTPBIM BOCCTAHOBMIEHMEM
QYHKUMOHaNbHOCTU Ta300eApeHHOr0 CycTaBa M MeHbLLEH ANWUTENIbHOCTBI0 CTALMOHAPHOMO 3Tana JieYeHusi N0 CpaBHEHUIO
C MpsMbIM 6OKOBBLIM J,OCTYNOM, YTO ObI/I0 NOATBEPIKAEHO CTATUCTUYECKW 3HAYUMBIMU MEKTPYMMOBLIMUA PasMUUAMMU.
3akunoueHmne. KnnHuueckas addeKTMBHOCTb UCTONb30BaHUSA NPAMOTO NepeiHEro A0CTyna NpOsB/IAETCA CTAaTUCTUYECKU 3Ha-
unMo (p <0,05) bonee BbICOKMMM NOKasaTeNsIMM LKanbl camoobcnyxmueanua Barthel, pesynbtatamm Tecta «BctaHb u nau»
yepe3 2—6 HefleNb MoCne ornepauyu, a TakxKe Nyylueit AMHaAMUKOM noKasaTenen onpocHuKa Harris Hip Score, uHaekca Jleke-
Ha 1 onpocHuKa Health Assessment Questionnaire Yepe3 1-3 MecsLa nocie 3HAONPOTE3UPOBaHUSA Ta30bepeHHOro cycTaBa.
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Functional states of the hip joint in the early
postoperative period with direct anterior arthroplasty
with a skin incision «bikini»
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2 Pirogov Russian National Research Medical University, Moscow, Russian Federation;
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ABSTRACT

BACKGROUND: The prevalence of coxarthrosis at age of 18 years and older has reached 13% in recent years. Total hip
arthroplasty is considered the gold standard for the treatment of late-stage coxarthrosis and other hip pathologies. Due to the
more frequent intervention performed in recent years and increasing patient expectations, the choice of optimal surgical access
will improve the outcomes of the treatment method. However, given the lack of statistical data on the qualitative difference in
the postoperative condition of patients using different surgical accesses during hip arthroplasty, there is no consensus on the
optimal access choice.

AIM: To carry out a comparative assessment of the hip joint functional states in the postoperative period after endoprosthesis
using direct anterior and anterolateral accesses.

MATERIALS AND METHODS: The study included 163 patients with coxarthrosis, 71 men and 92 women, who were subsequently
divided into 2 groups: the comparison and the main one. To investigate the effectiveness of the proposed approach to
endoprosthesis, the results were evaluated by dynamic assessment of joint function using the Barthel scale, the Stand and
Walk test, the Leken algo-functional index, the Harris Hip Score scale, and the Health Assessment Questionnaire. The Statistical
analysis was performed using StatSoft Statistica 10 and Microsoft Excel 2016 software packages. Intergroup comparisons of
quantitative indicators were performed using the Mann-Whitney rank test in case of nonparametric distribution of indicator
values and/or significant difference in groups.

RESULTS: The findings showed that in the postoperative period, the use of direct anterior access in hip arthroplasty was
associated with faster recovery of hip joint functionality and shorter inpatient stay compared with anterolateral access, which
was confirmed by statistically significant intergroup differences.

CONCLUSION: The clinical efficacy from using the direct anterior access can be seen in statistically significantly (p <0.05) higher
scores on the Barthel self-care scale, the results of the "Stand up and walk" test 2—6 weeks after surgery, as well as better
dynamics of the Harris Hip Score, Leken Index, and Health Assessment Questionnaire 1-3 months after hip arthroplasty.

Keywords: coxarthrosis; endoprosthesis of the hip joint; minimally invasive method; direct anterior access; anterolateral
access; postoperative period.
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OPUTHATTBHBIE VICCTIE JOBAHNA

BBEJEHUE

C BO3pacTOoM pacnpoCTPaHEHHOCTb [AereHepaTUBHbIX
3aboneBaHNi CycTaBOB YBEIMYMBAETCA: B MOMYNAUMM JnL,
B BO3pacTe 25 JieT M CTapLue YacToTa BbIIBIEHUS 0CTeoap-
Tpo3a (0A) Kak MUHUMYM 0fiHOrO cycTaBa cocTaenseT 13,9%,
B TO BpEMSA KaK B Bo3pacTe cTapwie 65 net OA ctpagaiot yxe
33,6% HaceneHus. Mo nocneaHnM oueHKaM LleHTpa no KoH-
Tponto W npodunaktuke 3abonesanuid, B CLUA pereHepa-
TMBHbIMW 3ab0/1eBaHUAIMM Pa3NUYHbIX CYCTaBOB CTpajaloT
cBbiwwe 32,5 MunnnoHa Yenosek [1]. Mo AaHHBIM POCCUMCKMX
aBTOPOB, B MOCNEAHUE oAbl PacrpoCTPAHEHHOCTb KOKCap-
Tpo3a B MNepecyéTe Ha B3poC/ioe HaceneHue (B Bo3pacTte
18 net u crapwe) pocturaet 13% [2].

lNpuBenéHHble (GaKTbl CBMAETENLCTBYIOT 0 HeobxoanMo-
CTU COBepLUEHCTBOBaHMA MeToAoB NedeHus OA. ToTanbHoe
3HA0NpoTE3UpOBaHue TasobeapeHHoro cyctasa (3TC) B Ha-
cTosiLlee BpeMA paccMaTpuUBaeTcs B KauecTBe 30/10TOr0
CTaHAapTa neyeHns no3aHux craguin OA n gpyrux natonorui
TasobefipeHHoOro cycrasa. B cBa3u c bonee YacTbiM BbINON-
HEeHWEeM BMeLLATEeNbCTBA B NOC/EHWE TOAbl U PacTyLWuUMK
0XMAaHWUAMU NaLMEHTOB BbIGOp ONTUMANbLHOrO A0CTyna no-
3BOJMT YAYULIMTbL pe3ynbTaTbl NPUMEHEHWUS 3TOr0 MeToAa
neyeHus.

JKcnepTamu opTonenuu bbIIO NpeAnoXeHO MCMNONb30-
BaTb Pa3/IMyHbIE XMPYPruyeckue LOCTYNbl MPY BbIMOJHEHUHN
AaHHOTO BMeLLaTenbCTBa. Takue TPaguuMOHHbIE JOCTYNbI,
KaK 3agHui [3] u npsMoii 6oKoBOM [4], Npu BbINOAHEHUU
3JTC npuMeHstoTca Haubonee yacto. B To e Bpems B no-
CnegHue pecATvneTMs npsmoi nepepHun goctyn (MMN[0)
paccMaTpuBaloT B KaYecTBE UCTMHHO MUHUMaNbHO TpaBMa-
TMYHOr0 MeToAa [5], NOCKONBKY NpU BLIMOIHEHWM ONEpaLu
ocyLecTBNsieTcA HeboNbLUOW NO pa3MepaM pa3pes, 4OCTyn
K CycTaBy NpOM3BOAMTCA Yepe3 ecTeCTBEHHbIE aHaTOMUye-
CKMe MpOCTPaAHCTBA C COXPAHEHMEM MbILIEYHBIX CTPYKTYP,
B MepBY0 04Yepesb ArOANYHBIX MBILLL, U CYXOXWIMS LUMPO-
KoM dacumm befpa ¢ 0AHOMMEHHOI MbiwLeli [6]. MpuMeHe-
HWe 3TOr0 NOAX0[a NO3BOJISET KaK MOXHO paHblUe HayaTb
peabunuTaumMoHHble MEPONPUATUS Y LAHHON KaTeropum na-
LMEHTOB, 4TO 0BYCNOBNEHO MUHUMANLHOW TpaBMaTU3aLmei
MBbILLIL,

CropoHHukmn MM[ yKasblBalOT Ha yMeHblUueHWe 6o,
NMPOACIIKUTENBHOCTU NpebbiBaHMsA B CTALMOHApe, CHUMXEHME
p1CKa NOC/eonepaUmnoHHOro BbIBUXA U YCKOpEHME BOCCTa-
HOBJIEHWSA B Ka4ecTBe 060CHOBaHMA ANs onepauui ¢ UCMofb-
3oBaHuem M1 [7].

OpHaKo BBMAY HEXBATKU CTaTUCTMYECKUX AaHHBIX O Ka-
YEeCTBEHHOM OT/IMYMM COCTOSHWA MALMEHTOB B paHHeM noc-
NeonepaLmoHHOM Nepuoge Npu UCMOAb30BaHUM PasfINYHBIX
AO0CTYNoB B npouecce BoinonHenns 3TC oTcyTcTBYET eauHOe
MHEHWe B BOMpOCce Bbibopa 0NTMManbHOro A0CTyna fnpu Cxo-
XUX nokasauusx [8, 91.

LUenb wuccnepoBaHUss — MpoOBECTU CPABHUTENBHYIO
OLEHKY (YHKLMOHANbHBIX COCTOSHUI Ta3obefpeHHOro cy-
CTaBa B PaHHEM MOCNeONepaLMoHHOM MNepuoje nocne

T.30,N\e 2, 2023
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BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

3HO0NPOTEe3MPOBaHNA C NPpUMEHeHWeM npAMoro nepeaHero
¥ NpsMoro BoKOBOro JOCTYMOB.

MATEPUAJIbI U METO/bI

MpocneKTMBHOE McCNe0BaHWe NpoBeLEHO Ha base Kiu-
Hu4yeckon 6onbHMLBl N2 1 «MEJCW» ¢ 2019 no 2021 r. ¢ yya-
CTUEM NALMEHTOB C KOKCApPTPO30M, HaNpaB/EHHBIX B KIIMHUKY
ANA NPOBeJIEHNs 3HL0MPOTE3UPOBaHMA Ta306epeHHOrO Cy-
cTaBa. Bcero B uccneoBaHuM NpuHAM yydactve 163 naumeH-
Ta C KOKCapTpo30M, B TOM uucne 71 MywunHa 1 92 KeHwm-
Hbl, KOTOpble flanee bbinn pasgeneHbl Ha 2 rpynnbi:

« rpynna 1 (cpaBHeHWs) — 78 NauMeHTOB, KOTOPbIM

nposogunock ITC ¢ NpUMeHEHUEM CTaHAAPTHOTO NpsA-
Moro 60KOBOro A0CTyNa;

+ rpynna 2 (ocHoBHasi) — 85 naumMeHToB, KOTOpLIM Npo-
Bogumnock 3TC ¢ ucnonb30BaHMEM NPAMOro NepeaHero
gocTyna.

B T1abn. 1 nmpepcraBneHo pacnpefeneHue NauMeHTOB

C KOKCapTpo3oM no nony. [lons MyK4YuH B OCHOBHOM pyn-
ne coctaBuna 44,7% (38 naumentoB). B rpynne cpaBHeHus
L0011 MyXUMH Obina HECKONBKO He — 42,3% (33 naumeH-
Ta). [lonA XeHLMH Obina BbiLLE, YEM [ONS MyXUMH, B 06enx
rpynnax 6onbHbix: 55,3% (47 nauMeHTOK) B OCHOBHOW rpynne
1 57,7% (45 naumMeHTOK) B rpynne cpaBHeHWS.

CpenHuii BO3pacT NaUMEHTOB B OCHOBHOMW rpynne Obin
paBeH 64,2+9,3 rofia, B rpynmne cpaBHeHMs OH Dbl He3HAUM-
TeNbHO BbILe U cocTaBun 66,5+10,2 ropa. B uenom nonosos-
PacTHOI COCTaB MaLMEHTOB C KOKCapTPO30M Obls CONOCTaBUM
B 00eunx rpynnax uccneposanus (p >0,05).

MepBUYHbIN 0TOOP NALMEHTOB OCYLLECTBIAMCA B COOTBET-
CTBWM CO CNELYIOLLIMMU KPUTEPUAMM BKITHOHEHNS:

* MaUMEHTbI MYXCKOro M XEHCKOro mofia B Bo3pacTe

ot 18 po 79 ner;

+ MAMOMATUYECKMW KoKcapTpo3 1-3-i cTapuu
no knaccudurkaumm H.C. KocuHckoi, aucnnactuye-
CKMI KOKCapTpo3 1-2-i cTeneHn no Knaccuuka-
uum Crowe, acenTUyecKuin HEKpO3 rofioBKK beapeH-
HOW KoCTW;

 [obpoBoNbHOE cornacue nauueHTa Ha yyactue B UC-
CNef0BaHUM U FOTOBHOCTb K aJiEeKBAaTHOMY COTPYLHM-
YecTBY B X0O4€ €ro NpoBefeHus;

+ [MarHo3 apTpo3a Ta3obegpeHHoro cycraea, Noj-
TBEPKAEHHBIW [AHHBIMW KIIMHUYECKOTO U peHTre-
HOJOrMYEeCKOro 0bciejoBaHNsA COTNACcHO KpUTEPUAM
EULAR;

Tabnuua 1. Pacnpepenesve nauueHToB no nony
Table 1. Distribution of patients by sex

I'pynna 1 I'pynna 2
Mon (cpaBHeHus), n=78 (ocHoBHas), n=85
aéc. | % aéc. | %
My cKoi 33 42,3 38 44,7
YeHckui 45 51,7 47 55,3
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*  BbISIBNIEHME NPU NEPBUYHON ANArHOCTUKE BbIPAKEHHBIX
[ereHepaTMBHbIX M3MEHEHWUN U CTOWKOTO HapyLleHus
(QYHKUMM NOpaXKEHHOro CcycTaBa, COOTBETCTBYHILLUMX
octeoaptpo3y lll cTagum no KIMHUKO-peHTreHoNorM-
yecKoit knaccudmkaumm H.C. KocuHekoi.

OKoHyYaTenbHbIA 0TOOP Y4aCTHUKOB MPOBOAMNICA NYTEM

UCKIIOYEHUS PAAA NALMEHTOB U3 YKACNa KaHAWAATOB NpU Ha-
JIYUN CNeSyHLIMX KPUTEPUEB HEBKITIOUEHUS:

* MpefLecTByloLLee XUPYPruyecKoe feyeHre no noBoay
KOKCapTpo3a;

* HanMuMe BbIPaXKEHHOr0 0CTe0(MUTO3a BEPTIYKHOM
BMaAMHbI, 3HAYWTENbHO OrpPaHUYMBAlOLLEr0 BU3Y-
anu3auuio onepaTMBHOrO MONS, a TaKKe AedeKTol
DenpeHHOM KOCTH, Takue KaK paspyLUeHue uiu oT-
CYTCTBME KOCTHOMO3rOBOr0 KaHana beipeHHoi KocTy,
[enatoLLme HeBO3MOXHOMN KOPPEKTHYIO YCTaHOBKY be-
APEHHOr0 KOMMOHEHTa 3HA0MpoTe3a;

+ Ha/MuMe Ha MOMEHT BHKJ/IIOYEHWSI B WCCef0BaHue
ocTeoMuenuTa B obnacTu npeanonaraemoro onepa-
UMOHHOrO nonist (B obnacTu KocTeid Tasa, rOOBKM,
LUEKV unu BepTenoB beApeHHOW KOCTU Y MaLMeHTOB
C KOKCapTpo3oMm);

* THOWMHbIA apTPUT MOPAXKEHHOr0 CyCTaBa B TEYeHWe
6 MecsLeB, NpeaLeCTBYIOLWMX NaHUPYEMOiA onepa-
Lnu;

* THOMHaA UHQEKUMA MAMKUX TKaHelt B obnactu nopa-
JKEHHOrO CyCTaBa B TeyeHWe 3 MecsALEB, NPeALIeCTBY-
IOLLMX omepaumy;

* BblpaXKeHHoe pybLeBaHue B NpeanoiaraeMoi obnactu
0onepaTUBHOIo BMeLLaTeNbCTBA, 3aTparuBatoLLee KocT-
Hble KOMMOHEHTbI NOPaXEHHOT0 CyCTaBa;

* BbIpa)KEHHasA 0CTEONEHMS;

* OCTpblii TpoMBODNEOUT;

* MMMOBWNM3aLMA naumMeHTa, He CBA3aHHas C nopaxe-
HWeM cycTaBa, KoTopas He rmo3BosifieT MobunnsoBaTb
BonbHOro MyTéEM 3HAONpOTE3MpOBaHUs (Hanpumep,
BCNeACTBME reMUnapesa B pesynbTaTe WHCYNbTa, Hell-
pofereHepaTMBHbIX 3ab0neBaHui U T.0.);

* MEpPBMYHBIA apTPOLLE3 C YA0BNETBOPUTENBHBIM WK OT-
HOCWTENbHO Y0BIETBOPUTESbHBIM QYHKLMOHAMBHBIM
UCXO0[0M B 0TCyTCTBME 60/1€BOr0 CMHAPOMS;

+ 6epeMeHHOCTb M/UnK NakTaums;

s 0CTpble MHEKLMOHHO-BOCTANNUTENBbHBIE 3aboNieBaHus
noboii 3TMONOTMM UMW COMYTCTBYIOLLME XPOHMYECKUE
MHPEKUMOHHbIe 3aboneBaHNs B aKTUBHOW dase (Ha-
npumep, TybepKynes, BupycHble renatutbl, BUY-
UHdeKums n np.);

* XPOHWYECKMe BOCManUTeNbHbIE oYark, TpebytoLume ca-
Haumu, Ntoboi nokanusaumm;

* aHemus noboi cTeneHu u NbOro NpPOUCXOXKAEHMS;

* 3PO3MBHO-3BEHHOE MOPAXKEHUE IKEMYy[0YHO-KMLLEY-
HOro TPaKTa;

+ MopbuaHoe oxupeHue 3-i cTeneHy;

 TAXENAs COMYTCTBYIOLLAA COMaTUYecKas naTonorus
CO 3HAuMUTENbHBIM HapyLeHWeM (YHKUMM COOTBET-

Yol. 30 (2) 2023

DOl https://doiorg/10.17816/VT0321177

N.N. Priorov Journal of Traumatology and Orthopedics

Tabnuua 2. PacnipegeneHne nauMeHToB B 3aBUCUMOCTH OT CTafiuU
apTpo3a no knaccudumkaumm H.C. KocuHckoi

Table 2. The distribution of patients depending on the stage of ar-
throsis according to the classification of N.S. Kosinskaya

lpynna 1 lpynna 2
Craamsa (cpaBHenms), n=78 | (ocHoBHas), n=85
apTposa
a6c. | % a6c. | %
| 6 77 4 47
I 29 372 32 37,6
i 43 55,1 49 57,6

CTBYHLLMX OpraHoB (HEKOHTpONMpyeMas apTepuanb-
Has TMNepTeH3us, LEeKOMMEHCUMPOBaHHbINA caXapHbIW
Anabet, reMofMHaAMWUYECKW 3HAYWUMble HapyLIEHMS
puUTMa M MpOBOAMMOCTM Cepaua, HeLaBHO MNepeHe-
CEHHBIN MHDAPKT MUOKapAa WM WHCYNbT, TAXKENbIE
MOPOKM CepALa, OCTpbIe U XpOHUYeCKWe 3abonieBaHus
NETKWX, MeYeHU W/uiM noyeKk B CTagum 0bocTpeHus
C pa3BUTWUEM CEpAEYHON, AbIXaTeslbHOM, NEYEHOUHOM
U/MAM NOYEYHON HE0CTATOYHOCTH);

*  HanMume TSXENbIX NCUXUYECKUX PacCTPOICTB UMK He-
BPOJIOrMYecKux 3aboneBaHuit.

PacnpeaeneHne nauueHToB B 3aBUCMMOCTM OT CTaauw
apTpo3a cornacHo Knaccuduraumm H.C. KocuHckom B 0cHOB-
HOW M KOHTPOJIbHOM rpynnax bbiio cxoxkuM (Tabn. 2). B obe-
WX rpynnax npeobnafana TpeTbsl CTagus apTpo3a, KoTopas
Bbina auarHoctupoBaHa B 55,1% cnyyaeB (y 43 6onbHbIX)
B rpynne 1 u 57,6% (y 49 naumeHToB) B rpynne 2. Bropas
CTagus apTpo3a 0TMeyanach 3HauuTenbHo pexe — y 37,2%
(29 naumenToB) 1 37,6% (32 60NbHBLIX) COOTBETCTBEHHO. Han-
MEHee 4acTo OnepaTMBHOE BMeLUaTeNbCTBO NyIaHMPOBaoCh
B C/ly4ae apTpo3a NepBoi CTagum, CONPOBOXAABLIEr0CS Bbl-
paXkeHHbIM B0MEBbIM CMHAPOMOM W HapyLUeHWeM KayecTBa
YKU3HW, KOTOPbIN ObI NOATBEPXKAEH TOMLKO Y 7,7% (6 naum-
€HTOB) B rpynne cpaBHeHUs U 4,7% (4 BoNbHBIX) B OCHOBHOVA
rpynne. Bce MexrpynnoBble pasnnuus no yactoTe pasnmy-
HbIX CTafiui apTpo3a OblK He3HauMMbIMK (p >0,05 ans Beex
CpaBHEHUI).

BceM nauveHTaMm, BKIIOYEHHBIM B UCCNEA0BaHHE, No pe-
3ynbTaTaM NepBMYHOMO CKPUHWMHIFA ObINO BbINOSHEHO pac-
LUMpEeHHOe MpeAonepauyMoHHoe 0bcnefoBaHue, B Xofe KOTo-
poro npoBoauca cbop KIMHUKO-aHAMHECTUNECKWX aHHbIX,
MPUMEHSNCA KOMMIEKC 1abopaTopHbIX U MHCTPYMEHTaIbHbIX
uccnefoBaHui, No pesynbTataM KOTOpbIX OCYLLECTBANOCh
MnaHupoBaHue NpoLenypbl 3HAONpOTe3upoBaHus. B xone
OVHAMUYECKOro HabniofieHUs NauMeHToB B Nocneonepauy-
OHHOM MEePUOAE BbINOSHSIUCH NOBTOPHbIE KIIMHUYECKUE 06-
CiefoBaHMsA C OLIEHKOM BbipaXKeHHOCTH 601eBOro CUHAPOM,
(YHKLMOHANBHOrO COCTOSHMSA CYCTABOB M KauyecTBa JKWU3HM
BO/bHBIX B AMHAMUWKe B pasfnuHble CPOKY B TeyeHue 12 Me-
CcAUEB nocrefyiolero HabmwoaeHus nocie XvMpypruyeckoro
BMeLLaTesbCTBa.

Ina wuccnepoBaHus 3QheKTUBHOCTU MPeSSIOKEHHOMO
noaxofa K 3TC ucnonb3oBanu pesynbTaTbl AMHAMUYECKON
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OLeHKM (DYHKLIMOHANBHOrO COCTOSHWA NOPAXKEHHOTO CyCcTaBa
C NMOMOLLbIO CNEAYIOLLIMX TECTOB.

Lkana Barthel

LLikana Barthel npegHasHauyeHa AN OLEHKM QYHKUMO-
HaJIbHOr0 CTaTyca MauMeHTOB B MOCTMHCYNIbTHOM MEpUOLE
W npegnonaraeT uccnefoBaHue chepbl CaMoobCyKMBaHMS
1 MobunbHocTK. [laHHas LWKana BrtouaeT oTBeThl Ha 10 Bo-
npocoB, 6ansbl 3a KOTOpbIe 3aTEM CYMMUPYHOTCA 418 NoJTyYe-
HWsa obuero 6anna. MakcMManbHbIi BO3MOXHBIN CyMMapHBbIii
6ann coctaenset 100, oueHka ot 0 no 20 6annos paccMaTtpu-
BaeTCA KaK MoJiHas 3aBUCUMOCTb NaLMEeHTa OT NOCTOPOHHEN
nomoLum 1 yxoaa, ot 21 no 60 6annoB — KaK BblpaXeHHas
3aBucuMocTb, 0T 61 no 90 bannoB — yMepeHHas 3aBUCK-
MocTb, oT 91 no 99 6annoB — nérkas 3aBUCMMOCTb OT MO-
CTOPOHHeW NOMOLLM 1 yX0Aa.

OueHka no wkane Barthel npoBogmnack fo onepauum
1 B NepBble TPW MecALA B TeYEHMe NoceonepaLmoHHoro ne-
puoga — yepe3 2, 4, 6 1 12 Hefienb nocne BMeLaTeNbCTBa.

Tect «BcTaHb u ngn»

B xome BbINOSHEHWS 3TOr0 TeCTa C MOMOLLbI CEKYH-
[0Mepa 3aceKanu BpeMs, KOTOpoe HeobX0AMMO MauueHTy,
yTobbl NOAHATLCA M3 NONOXKEHUSA CUAA HA CTy/e M HayaTb
xoa66y. TecT BbINOAHAMM [0 ONepauuv 1 B NepBble TpU Me-
cALla B TeYeHMe NoceonepaLmoHHOro nepuosa — yepes 2,
4, 6 1 12 Hepenb nocne BMeLLATENbCTBA.

AnbrodyHKUMOHaNbHbIM UHAEKC JleKeHa

Mpu oueHKe QYHKUMOHANBHOMO COCTOSHMSA C MPUMEHe-
HWEM anbroQyHKLUMOHANBHOTO MHAEKca JleKeHa yuuTbIBa-
€TCA KaK 00BbEKTUBHAA (YHKUMOHaNbHas COCTaBNsALLaA,
Mpu OLIEHKe KOTOPOM NaLMeHT YKa3blBaeT AucTaHumio besbo-
NeBo# X0AbObI, NOTPEBHOCTL BO BCMOMOraTesibHbIX CPeACTBaX
ANS NepefiBUMKEHNS, CNOCOBHOCTb COXPaHSATb MOBCEAHEBHYIO
aKTUBHOCTb, TaKylo Kak NOABEM U CMYCK MO NECTHULE, BO3-
MOXHOCTb CUJLEHWSA Ha KOPTOUKAX MM HA KONEHAX U XOAb0bI
Mo NepeceyéHHO MeCTHOCTH, TaK M XapaKTepUCTUKK bonu
1 auckoMdopTa B CycTaBax, TaKue KaK BO3HUKHOBEHWUE CUM-
NTOMOB CYCTaBHOrO CUHAPOMA B TEYEHWE HOYM, NPOSOIIKU-
TENIbHOCTb YTPEHHEN CKOBAHHOCTM UAM Bonn nocne nogbema
€ noctenu, pa3sutue bonu nNpu xoabbe, B NOMOXKEHUM CTOS
B TeueHue 30 MUHYT WM Npu BCTaBaHuM He3 NOMOLLM PYK.
BapuaHTbl 0TBETOB Ha Bce BOMPOCHI aHKeTbI JlekeHa UMe-
I0T OnpefenéHHylo rpafaumio, U No CyMMe paHroB OTBETOB
Ha KaXAblM BONPOC ONpefenseTca cTeneHb (yHKUMOHANMb-
HbIX HapYLUEHW KONEHHOro cycTaBa: cyMma 1-4 banna co-
OTBETCTBYET c1aboii BbIpaXEHHOCTU KOKCapTpo3a, 5—7 ban-
NoB — cpefHeit BblpaxeHHoCcTH, 8—10 6annoB — TAKENBIM
QYHKLMOHANbHLIM HapylweHuaM, 11-13 6annoB — o4eHb
TSIKENbIM HapyLleHnaM, a cBbiwe 13 6annoB — KpaliHe Ts-
JKENbIM HapyLeHUAM QYHKLMK MopaxEHHoro cycTasa. OueH-
Ka anbro@yHKuMoHanbHoro MHaeKca JlekeHa npoBogmnach
[0 ONepaLym 1 B MocneonepaumnoHHoM nepuose — yepes 1,
3, 6 n 12 MecsiLeB Nocnie BMeLLaTeNIbCcTBa.
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Llikana Harris Hip Score

LLikana Harris Hip Score (HHS) yuutbiBaeT:

* BblpaXeHHOCTb 6051eBOr0 CMHApOMA (He BbIpAXEH,
HE3HAUMTESbHBIN, IETKUA, YMEPEHHbIN UM TAKENbIN
boneBomn CMHAPOM);

+ €ro BKNAj B HapyLueHWe MOBCEJHEBHON aKTUBHOCTM
NaLMEHTa C KOKCApTPO30M (HUCKONIbKO He OrpaHuum-
BaeT; He BAMAET Ha OObIYHYK aKTMBHOCTb U Kynupy-
€TCA aCrMpUHOM; MOXET OrpaHMYMBaTh 0BbIYHYI0 aK-
TUBHOCTb W TPYAOBYIO LeATENbHOCTb U He KynupyeTcs
acnupUHOM; 3HAUUTENIBHO HapyLLAeT MOBCEAHEBHYIO
aKTUBHOCTB; BbI3bIBAET MOJIHYI0 MHBANMAN3ALMIO);

 noTpebHOCTb B AOMONHUTENIbHBIX CPEACTBAX OMOpbl
LNs nepeaBuxeHus (ofiHa TPOCTb ANd LOAMMX Mnpory-
NOK; OfHa TPOCTb [ MOCTOSHHOTO WUCMOJb30BaHUS;
O[IMH KOCTbl/b; ABE TPOCTH; ABA KOCTLINS WM NOSHAsA
HEBO3MOXHOCTb CaMOCTOSATESIbHON X0Ab0bI);

* MEepPeHOCUMOCTb XOALObI N0 POBHOW MECTHOCTU (MOXKET
UATY B TedeHue 30 MUHYT, MOXKET UATK B TeyeHue 10—
15 MUHYT, X0AMT TOMbKO B NOMELLEHUM UM NPUKOBaH
K NOCTENM UK Kpecy);

* MepeHocUMOCTb X0AbObI Mo NecTHuue (cBoboaHo xo-
JMT MO NecTHUUe 6e3 Mcnonb30BaHWs LOMNONHUTENb-
HOM OMopbl; CBOBOAHO XOAMUT MO NIECTHULLE C OMOpoM
Ha nepuna; xofbba No NiecTHULE 3aTpyAHeHa, HO BO3-
MOXKHa; xoAbba no fecTHULe HeBO3MOXKHA);

* MepeHOCMMOCTb MOBCEAHEBHOM aKTUBHOCTU (Hage-
BaHWe HOCKOB W 0byBaHMe — C NETKOCTbIO, 3aTpyA-
HEHO WM HEBO3MOXHO; HaxoXJeHWe B MOJIOXKEHUM
CUAA — KOM(OPTHO Ha 0ObIMHOM CTyNe B TeYeHue
yaca, KOM(OPTHO TOJIBKO Ha BbICOKOM CTYNIE B TEYEHME
30 MuHyT, HekoMOpPTHO Npu N0BOI BbICOTE CUAEHMS;
UCNoJb30BaHMe 0BLLECTBEHHOMO TpaHCMopTa — BO3-
MOKHO MJTM HEBO3MOXKHO);

 Hanuume XpoMoTbl (OTCYTCTBYET, NErKas, yMepeHHas,
TAXKENAA XpoOMOTa UMW MOJHas HEeBO3MOMHOCTb XO-
ATb);

* Hanuyme OrpaHUYEHHON NOJBUKHOCTU B CyCTaBE;

+ HemnocpefcTBEHHbIN 00bEM crubaHus, oTBeAeHMA,
NPUBELEHNSA W POTALMM KHAPYKW B NOPaXKEHHOM CYy-
CTaBe B rpajycax.

Ouenka no HHS ot 90 go 100 6annoB cooTBETCTBYET OT-
JMYHOMY (YHKLMOHANBHOMY COCTOSHMIO Ta306e ApEHHOrO Cy-
cTaBa, ot 80 go 89 bannos — xopowemy, ot 70 go 79 ban-
NoB — YAOBNETBOPUTENIBHOMY, @ CyMMa 6annoB MeHee
70 cBMAeTeNbCTBYET 0 NNOXOM PYHKLMOHANBHOCTU NOPAXKEH-
Horo cycTaBa. Bce nokasatenu dyHKUMM cycTaBoB OLEHUBa-
JCb 10 XUPYPruYecKoro BMeLLATeNbCTBa, a Takke Yepes 1,
3, 6 1 12 MecsLeB nocnie onepaLmu.

OnpocHuk Health Assessment Questionnaire

Onpochuk Health Assessment Questionnaire (HAQ)
paspaboTaH A58 OUEHKM (GYHKLMOHANBHBIX HapYLIEHWH
y nauueHToB ¢ 3aboneBaHuamu cyctaBoB. HAQ Bkntova-
eT 20 BOMpOCOB, OTHOCALLMXCA K aKTMBHOCTW NaLMeHTa
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B MOBCEAHEBHOW JKW3HU, CTPYNNUPOBaHHbIX B 8 wWKan
no 2-3 Bonpoca B Kaxaon. [lns oTBeTa Ha BONPOC NauMeHT
paHXuMpyeT GYHKUMOHA/bHbIE OrpaHuyeHus no 4-b6annb-
HoW wKane — o7 0 («BbimonHAK 6e3 Tpyaax») Ao 3 ban-
noB («He Mory BbINOJHUTb COBCEM»), TAe Bonee BbiCOKas
OLEHKA CBMAETENbCTBYET 0 60Mee BbipaXeHHbIX QyHKLMO-
HaMbHbIX HapyLweHusax. [N noacyéTa MHAEKCa NO KA o
LUKane BbIbMpaeTCs MaKCUManbHbLIA OTBET, NMPUYEM YUYUTbI-
BAeTCS, BbIMNOJHAET NN NaLMEHT LeACTBUA B NOBCESHEBHOM
JM3HM CaMOCTOATENbHO MM NpuberaeTt K NOMOLLM ApYrux
JULL UM JKe creumanbHbIX npucnocobnenmin (cpefcTsa ono-
pbl v np.). Ecnn naumeHT npuberaet K noMoLum Apyrux nuu
MAW BCIOMOTaTeNbHbIX NPUCMOCOBNIEHNIA, K OLIEHKE NO LUKa-
Ne npubaenaT fononHuTenbHble 6annbl. CyMMapHbIi bann
no HAQ paccuntbiBaeTcs Kak cpefHee apudmetuyeckoe
CYMM MaKCWUMaslbHbIX 0TBETOB MO KaXAO0M LUKase C YYETOM
LO0MNOJHUTENbHBIX 6annos..

OueHKa ¢ ucnonb3oBaHueM onpocHuka HAQ npoBogmnace
A0 OMepaLym 1 B NocneonepaumnoHHoM nepuoge — yepes 1,
3, 6 1 12 MecsLeB nocne BMeLLaTeNLCTBA.

CTaTMCTMYeCKMIA aHanu3 pesyNbTaToB HaCTOALLEro uc-
CnefoBaHMs OblN BbIMOMHEH C MOMOLLbIO NaKeToOB Mpo-
rpaMMHoro obecneyenus StatSoft Statistica 10 u Microsoft
Excel 2016. [ins npeacTaBneHuns Bcex HernpepbiBHbIX U AUC-
KPETHbIX KOJIMYECTBEHHbIX MOKa3aTefleln paccuuTbiBanmnCh
CpeAHWe 3Ha4yeHWs €O CTaHZAPTHOM OLIMOKONM cpefHero,
B TO BPeMS KaK KauyecTBeHHble nmapameTpbl bbinu npeg-
CTaBMeHbl B BUJE YacTOT BCTPEYAEMOCTH NPU3HAKOB B Npo-
LeHTax oT obLyero Yucna naumeHToB B COOTBETCTBYHILUMX
rpynnax.

MexrpynnoBble CpaBHEHUS MO KOJMYECTBEHHLIM MOKa-
3aTensM NpoBOAMIMUCH C UCMONb30BAHWEM PaHIOBOr0 Hena-
PaMeTpPUYECKOr0 KpuTepus MaHHa—YuTHU B cydae Henapa-
METPUYECKOro pacnpeaeneHns 3Ha4eHuiA noKasatenen u/unm
3HauMUTeNbHOW Pa3HULBI AMCMepCHiA B rpynnax. [ng aHanusa
Pa3nMYMiA MO KA4eCTBEHHBIM MapaMeTpaM NpUMEHANCS KpU-
TepPUI XU-KBaApaT UM TOYHbINA Kputepuin uiepa. Pasnuums
CUMTANIUCL 3HAYUMBIMU NPU HEJOCTUMEHUM P MOPOroBOro
3HaYeHMs YPOBHSA CTATUCTUYECKOW 3HAYMMOCTU HYNEBOM -
note3bl (anbda), pasHoro 0,05.

PE3YJIbTATbI

AHanus wn3MeHeHwi nokasaTens caMoobcnyXuBaHus
no wkane Barthel nocne BbiNonHeHMs 3HponpoTesupo-
BaHWUA Ta30be[peHHOro cycraBa C MCMO/b30BaHWEM pas-
JIMYHBIX [OCTYMOB MOKasan, 4To 4Yepe3 2 Hepenu nocne
onepauuu ero 3Ha4eHue y 6osbHbIX 0CHOBHO rpynnbl cocTa-
Buno 70,4+6,3 6anna, npu 3TOM OHO CTaTUCTUHECKW 3HAYMMO
(p <0,05) npeBbILano COOTBETCTBYIOLLMIA YPOBEHDb B rpymnmne
cpaBHeHns — 63,6+6,7 banna (tabn. 3).

CnycTa 4—6 Hepenb nocnie BMeLLaTenbCTBa bbo oTMe-
UeHO [JanbHelilee YBeNMYeHWe NOKa3aTesis OLEHKU caMoob-
CyxuBaHus no wkane Barthel B 0beux rpynnax naumeHTos.
B 311 cpoku 3HaueHMe fJaHHOro NoKa3atesnis B rpynne 2 6bino
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3HaunMo (p <0,05) BbILe COOTBETCTBYIOLLMX YPOBHEN B rpyn-
ne 1. 0gHaKo yepe3 12 Hepenb BENWYMHA 3TOTO NOKa3aTens
B rpynnax 1 u 2 coctauna 86,5+5,7 n 89,3+5,9 6anna coot-
BETCTBEHHO, MPU 3TOM CTAaTUCTUYECKW 3HAYUMBIX MEIKIPYNNo-
BbIX Pa3fMumii B 3TOT CPOK HabMIOAEHNS 0TMeYeHo He Obino
(p >0,05).

N3yyeHne auHaMMKKM nokasatens TecTa «BcTaHb v uan»
noKasano, 4to Yepes 2 Hefienn nocne onepauun 3HaveHue
3T0ro napameTpa y 60NbHbIX OCHOBHOW Ipynnbl COCTaBMIO
17,4+2,1 6anna u BbINO CTaTUCTUYECKM 3HauuMo (p <0,05)
HWXKe COOTBETCTBYIOLLErO YPOBHSA B rpynne CPaBHEHUs —
26,7+3,4 banna (tabn. 4).

CnycTa 4 Hepenu nocne BMeLaTeNbCTBA OblIo BbISBEHO
[anbHelillee CHWXKEHWe 3Ha4YeHUs NoKasaTens 3Toro TecTa
B 00eux rpynnax naumeHToB, BbISBIEHHaA TEHAEHLMS coxXpa-
HAnack cnycTs 6 Hepenb nocne BoinosHeHusa 3TC. Mpu 3tom
3HayeHMs [aHHOrO MoKasaTens B rpynne 2 6biin 3HauMMO
(p <0,05) HMKe TakoBbIX B rpynne 1 B 00a cpoka.

Tabnuua 3. [IuHaMmuKa oLeHKM caMoobeyKvBaHUA o LwKane Bar-
thel, 6annbl (M+m)

Table 3. Dynamics of self-service assessment according to the
Barthel scale, points (M+m)

C Mpynna 1 Mpynna 2
POK UCCNle0BaHUA
(cpaBHenus), | (ocHoBHas),
nocne BMeLLaTe/IbCTBa
n=78 n=85

Yepes 2 Hegenu 63,6+6,7 70,4+6,3*
Yepes 4 Hegenm 71,445,3 81,3+7,3*
Yepes 6 Hegenb 77,3+4,5 86,2+6,5*
Yepes 12 Hepenb 86,5+5,7 89,3+5,9

[pumedaHue. * CTaTUCTMYECKM 3HAUMMbIe MEXTPYNNOBbIE Pa3iu-
umns (p <0,05) Npy cpaBHEHWM C COOTBETCTBYHOLLMM NOKa3aTeNeM
rpynnbl 1 (kputepuit MaHHa—YWTHM).

Note. * Statistically significant intergroup differences (p <0.05)
when compared with the corresponding indicator of group 1
(Mann-Whitney test).

Tabnuua 4. [InHamuka pesynbrata Tecta «BcTaHb v ugm», 6an-
nbl (M+m)

Table 4. Dynamics of the result of the «Get up and go» test, points
(M+m)

C Mpynna 1 Mpynna 2
POK UccneaoBaHus
(cpaBHeHus), | (ocHoBHas),
nocsie BMeLlaTeNbCTBa
n=78 n=85

Yepes 2 Hegenu 26,7+3,4 17 4+2,1*
Yepe3 4 Hegenm 21,2+2,7 13,341, 7%
Yepe3 6 Hepenb 16,1+2,1 10,6+1,2*
Yepe3 12 Hepenb 10,9+1,8 9,7+0,8

[pumedaHue. * CTaTUCTUHECKM 3HAUMMbIE MEXTPYNMOBbLIE pPa3nu-
uus (p <0,05) npu cpaBHEHUM C COOTBETCTBYIOLLMM NOKa3aTeseM
rpynnbl 1 (kpuTepuit MaHHa—YuTHM).

Note. * Statistically significant intergroup differences (p <0.05)
when compared with the corresponding indicator of group 1
(Mann-Whitney test).
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OpHako yepe3 12 Hepenb YpoOBHM MOKasaTeneid TecTa
«BcTaHb 1 uau» B rpynnax naumueHToB, KOTOpbIM bbiTo Npo-
n3sepeHo 3ITC, CHM3MAMCL MO CPaBHEHUKO C NpenblAYLLUM
CPOKOM, HO CTAaTUCTUHECKM 3HAYUMbIX MEXKIPYNMOBbIX OT/U-
YW NpK 3TOM BbISIBNIEHO He bbino (p >0,05).

OueHKa AMHaMUKKM MHAeKca JleKeHa B rpynnax naumeH-
TOB, KOTOpbLIM BbiNoNHsaNock 3TC ¢ Ucnonb3oBaHMEM pasnny-
HbIX JOCTYMOB, MOKa3ana, YTo A0 Ornepauum YpOBHW 3TOro
MoKasaTtens He pasnuyanuchb u coctasunm 8,38-8,64 banna
(tabn. 5).

Yepes 1 MecsL 3HayeHMe 3TOro napameTpa y 6osbHbIX
OCHOBHOW rpynnbl cHusmnock o 6,93+0,71 6anna u bbino
cTatucTuyeckmn 3Haummo (p <0,05) Huke TakoBoro B rpynne
cpaBHeHna — 7,83x0,86 6anna.

Yepes 3 MecsLa 3HaueHMe 3TOr0 MHAEKCa B 0beux rpyn-
nax NPoLO/IKAN0 CHUXATLCS, NPU 3TOM BbISIB/IEHHbIE COOT-
HOLLIEHWS! COXPAHANNCh: BENIMUMHA MOKa3aTenst B OCHOBHOM
rpynne 6bina 3Haummo (p <0,05) HUKe, YeM B rpynne cpas-
HeHus. OpHaKo yepe3 6 1 12 MecsLEB YPOBHM JaHHOMO Na-
pameTpa B rpynnax nauueHToB He pasnnyaiuch He3aBUCUMO
OT UCMOMb30BAHHOTO XMPYPTUYECKOr0 LOCTYNa npu Bbinosi-
HeHumn 3TC (p >0,05).

Ananus nokasarens 6onm no HHS B rpynnax naumeHTos,
KoTopbiM BbinoHAnock 3TC ¢ Mcnonb3oBaHWEM PasfMuHbIX
AOCTYMOB, MOKa3aJl, YTo 40 onepauun YpoBHW 3TOr0 NoKasa-
Tens He pasnuyanucb 1 coctasunu 16,7-18,3 6anna (tabn. 6).

Yepes 1 MecsL 3HaueHMe 3TOro napameTpa y 6osbHbIX
OCHOBHOW rpynnbl yBenmumnock Ao 32,7+2,9 6anna v buino
CTaTUCTMYeCKM 3HaumMo (p <0,05) Bbile COOTBETCTBYIOLLEN
BENIMYMHbI B rpynne cpaBHeHns — 25,3+2,7 banna.

Cnycrsa 3 MecsiLa 3Ha4eHWe AaHHOro napaMeTpa npoAos-
XUNO NOBbLILLATLCA B 06eMX rpynnax nauueHToB, Npu 3TOM
BblSIB/IeHHbIE COOTHOLLIEHWUS! COXPaHAIUCh: YPOBEHb MOKa3a-
Tens 6osm no HHS B ocHoBHo# rpynne Obin 3HaumMo (p <0,05)
BblLLIE TAaKOBOT0 B rpynne cpaBHeHMs. B To xe Bpems yepes 6

Tabnuua 5. [lnHamuKa anbrodyHKUMOHANbHOTO MHAeKca JleKeHa,
Bannbl (M+m)

Table 5. Dynamics of the algofunctional Lequesne index, points
(M+m)
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Tabnuua 6. OueHka 6onm no Wwkane Harris Hip Score, 6annsl (M+m)

Table 6. Harris Hip Score pain scores, points (M+m)

Mpynna 1 lpynna 2
Cpok uccnepoBaHus (cpaBHeHus), | (ocHoBHas),
n=78 n=85

[o onepauum 16,7+2,3 18,3+1,4
Yepe3 1 MecsL 25,327 32,7+2,9*
Yepe3 3 Mecaua 32,2+3,0 38,6+3,2¢
Yepes 6 MecsuLeB 37,431 40,2+2,8
Yepe3s 12 MecsueB 38,5+2,9 39,6127

lpumedaHue. * CTaTUCTUYECKM 3HAUMMBIE MEXTPYNNOBbLIE Pa3iu-
uns (p <0,05) npu cpaBHEHUM C COOTBETCTBYIOLLMM NOKa3aTeseM
rpynnbl 1 (kputepuit MaHHa—YuTHM).

Note. * Statistically significant intergroup differences (p <0.05)
when compared with the corresponding indicator of group 1
(Mann-Whitney test).

1 12 MecsiLeB He OblI0 OTMEYEHO CTAaTUCTUYECKM 3HAUMMBIX
MEXXTPYNMOBbIX Pa3fiuyMi MO 3TOMy MOKa3aTeNl0 B 3aBu-
CMMOCTM OT MCMOMb30BAHHOTO XMPYPrMYecKoro AocTyna
(p >0,05).

OueHka ¢yHKumm cyctasa no HHS nokasana, yto o one-
paLyMK YPOBHM 3TOr0 NOKa3aTens He pasfiuyannck, COCTaBnAs
33,3-34,1 6anna (tabn. 7). Yepes 1 Mecsl, 3HayeHus 3To-
ro napameTpa HECKONIbKO YBENMYMIUCH B 0benx rpynnax,
Mpy 3TOM Y DOMbHBIX OCHOBHOM FpyNMbl BeIMYMHA NOKa3a-
Tens OblNa HECKOJbKO BbILLE, XOTS CTAaTUCTUYECKM 3HAUYUMBIX
Pa3NIMYKiA B 3TOT CPOK HabMIOAEHUs BbISBNEHO He Bbino.

Yepe3 3 MecsLa ypoBeHb NoKasaTens ¢yHKUMM cycTa-
Ba B OCHOBHOIA rpynne Bo3poc Ao 44,5+3,9 6anna u 6bin
CTaTUCTUYECKM 3HaumMo (p <0,05) Bblwe cooTBETCTBYlO-
LLeN BENMYMHBI B Tpynne CPaBHEHWS, FAe OHA COCTaBUNA
39,8+3,5 banna.

Tabnuua 7. OueHka dyHKUMM cycTaBa no wkane Harris Hip Score,
bannbl (M+m)

Table 7. Assessment of joint function according to the Harris Hip
Score, points (M+m)

Mpynna 1 Mpynna 2 Mpynna 1 l'pynna 2
Cpok uccnepoBaHus (cpaBHeHus), | (ocHoBHas), Cpok uccnepoBanus (cpaBHeHus), | (ocHoBHas),
n=78 n=85 n=78 n=85

[lo onepaumn 8,64+0,73 8,38+0,65 [lo onepaumm 33,3+4,0 34,1£3,6
Yepes 1 MecaL 7,83+0,86 6,93+0,71* Yepes 1 Mecsu 36,4+3,7 40,0+4,3
Yepes 3 Mecsua 6,85+0,58 6,03+0,59* Yepes 3 Mecaua 39,8+3,5 44,5+3,9*
Yepes 6 MecsaueB 5,76+0,47 5,49+0,41 Yepes 6 MecsLeB 42,3+4,1 43,9+3,7
Yepes 12 MecsueB 4,32+0,31 4,18+0,26 Yepes 12 MecsueB 40,1+3,8 44,2+3,3

[MpumeyaHue. * CTaTUCTUHECKM 3HAUMMBIE MEIKPYNNOBbIE pas/u-
ums (p <0,05) Npu cpaBHEHWM C COOTBETCTBYIOLLMM NOKa3aTeNeM
rpynnbl 1 (kputepuit MaHHa—-YUTHM).

Note. * Statistically significant intergroup differences (p <0.05)
when compared with the corresponding indicator of group 1

(Mann-Whitney test).

DOl https://doiorg/10.17816/VT0321177

[lpumeyarue. * CTaTUCTMHECKN 3HAUMMblE MEXKIPYNNOBbIE pas3in-
ums (p <0,05) Npu cpaBHEHWM C COOTBETCTBYIOLLMM NOKa3aTeNeM
rpynnbl 1 (kputepuit MaHHa-YuTHM).

Note. * Statistically significant intergroup differences (p <0.05)
when compared with the corresponding indicator of group 1

(Mann-Whitney test).
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Tabnuua 8. OueHka aMnnuTyabl ABuUKeHUiA no wkane Harris Hip

Score, 6annbl (M+m)

Table 8. Assessment of the amplitude of movements according to

Yol. 30 (2) 2023
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Tabnuua 9. OueHka cymMmapHoro banna wkanel Harris Hip Score,

6annbl (M+m)

Table 9. Assessment of the total score of the Harris Hip Score,

the Harris Hip Score, points (M+m) points (M+m)

Mpynna 1 lpynna 2 Mpynna 1 l'pynna 2

Cpok uccnepoBaHus (cpaBHeHus), | (ocHoBHas), CpoK uccneaoBaHus (cpaBHenus), | (ocHoBHas),
n=78 n=85 n=78 n=85

[lo onepaumn 1,02+0,08 1,11£0,10 [lo onepaumm 40,7+3,3 41,3+£3,9
Yepes 1 Mecsy 1,52+0,12 2,03+0,15* Yepes 1 Mecsy 72,2+6,7 80,9+7,8
Yepes 3 Mecsua 1,73+0,16 2,260,19* Yepes 3 MecsiLla 79,747,3 91,8+8,4*
Yepes 6 MecsLeB 2,19+0,22 2,31+0,28 Yepes 6 MecsiLeB 85,3+5,9 93,2+6,5
Yepes 12 MecsueB 2,67+0,27 2,78+0,31 Yepes 12 MecsLeB 84,8+3,8 92,8+4,7

[pumeyanue. * CTaTUCTUHECKM 3HAYMMBIE MEKTPYNNOBblE pa3iu-
ums (p <0,05) Npu cpaBHEHWM C COOTBETCTBYIOLLMM NOKa3aTeNeM
rpynnbi 1 (kputepuit MaHHa—-YuUTHM).

Note. * Statistically significant intergroup differences (p <0.05)
when compared with the corresponding indicator of group 1
(Mann-Whitney test).

Cnycta 6 un 12 MecALeB 3Ha4YeHMe AaHHOrO NapaMeTpa
CYLLECTBEHHO He M3MeHAN0Ch B 0benx rpynnax naumeH-
TOB, MPU 3TOM B OCHOBHOM Fpynne B AaHHbIE CPOKM Ha-
bniofeHus ypoBeHb WKanbl HHS 6bin HECKONBKO BbILLE,
YeM B rpynne CpaBHEHWS, NMPU 3TOM He BbINO 0TMEYEHO
CTaTUCTMYECKM 3HAUYMMBIX MEKTPYNNOBbIX PasfNyMi B 3a-
BMUCUMOCTM OT MCMOJIb30BaHHOMO XMPYPrMYeCcKoro AocTyna
(p >0,05).

AHanus amMnnuTyabl ABveHWiA no wkane HHS B rpyn-
nax MauueHToB, KoTopbIM BbinoniHanock ITC ¢ ucnonb3o-
BaHMEM pa3NMYHbLIX AOCTYNOB, MOKa3aj, YTo 40 Onepauuu
YPOBHU 3TOr0 MOKa3aTeNs He pasfiMyasncb U COCTaBUNM
1,02-1,11 6anna (tabn. 8). Yepes 1 MecsL 3HaueHue 3To-
ro napametpa y 60MbHbIX OCHOBHOW rpynMbl YBENUYMIOCH
00 2,03+0,15 6anna u bbio cTatucTUyeckm 3Haummo (p <0,05)
BblLLIE COOTBETCTBYHOLLEN BEMIMYMHBI B rPymne CPpaBHEHUS —
1,52+0,12 6anna.

CnycTs 3 Mecsila 3HauyeHMe NOKas3aTens 3ToW LUKanbl
eLLE HECKOJBbKO YBEAMUMNOCL B 00eux rpynnax nalueHToB,
MPYW 3TOM BbISIBIEHHbIE COOTHOLLIEHWS COXPAHSNUCh: YPOBEHb
MoKasaTtens aMmIuTyLbl ABWKEHMI Mo WwKane HHS B ocHos-
Hou rpynne 6bin 3HauuMo (p <0,05) BbiLwe TakoBOro B rpynmne
CpaBHEHWSA.

Yepes 6 u 12 mecaues nocne 3TC He Obio 0TMEYEHO CTa-
TUCTUYECKM 3HAYUMBIX MEXTPYNMOBbLIX Pa3fUuMiA N0 3TOMY
MoKa3saTenio B 3aBUCUMOCTY OT MCMOJIb30BaHHOTO XMPYpri-
yeckoro goctyna (p >0,05), xoTa B rpynne 2 ypoBeHb AaHHOM
LUKkl 6bl1 HECKOJBKO BbLLE, YeM B rpynne 1.

OueHka cymmapHoro 6anna wkansl HHS cBupetenscteo-
Bana, 4To A0 npoeefeHns 3TC ero 3HaueHme ObINO HECKONb-
KO BbILLE B OCHOBHOM FPyMMe, YeM B rpynmne CPaBHEHMS, XOTS
MpY 3TOM 3HAYMMBIX MEMTPYNMOBbIX Pa3fUyMiA 0TMEYEHO
He bbino (tabn. 9).

Yepes 1 MecsL 3HaueHMe 3TOro napameTpa Yy 6ombHbIX
OCHOBHOM rpynnbl yeenmnumnoch fo 80,9+7,8 6anna u 6bino

[Ipumeyanue. * CTaTUCTUYECKW 3HAYMMbIE MEXTPYNMOBbIE pa3nu-
umns (p <0,05) Npy cpaBHEHWM C COOTBETCTBYIOLLMM NOKa3aTeNeM
rpynnbi 1 (kputepuit MaHHa-YuTHM).

Note. * Statistically significant intergroup differences (p <0.05)
when compared with the corresponding indicator of group 1
(Mann-Whitney test).

cTaTMCTMYeckn 3Hauumo (p <0,05) Bbllwe cooTBeTCTBYHOLLEN
BE/IMYMHbI B pynne cpaBHeHus — 72,2+6,7 banna.

Cnycta 3 MecAua 3HayeHMe [aHHOro napamMeTpa no-
BbICWIOCH B 0Benx rpynnax nauueHToB, Npu 3TOM CyMMap-
Hbll 6ann wkansl HHS B ocHoBHOM rpynne 6bin 3HauYMMo
(p <0,05) Bblwe TakoBoro B rpynne cpaeHeHus: 91,8+8,4
n 79,7+7,3 banna cooTBETCTBEHHO.

Yepes 6 v 12 MecsueB BeIMYMHA 3TOr0 NapameTpa B OC-
HOBHOM rpynne 6bina HECKOIBKO BbILLE, YEM B Fpynne cpas-
HEHWSA, XOTS NPU 3TOM BbISIBNEHHBIE Pa3NUYmMs He JOCTUrau
CTATUCTMYECKOI 3HauMMocTm (p=0,094).

N3yyenne puHamukn nokasatens HAQ nokasano,
4TO [0 Orepauum ero ypoBHY B rpynnax NaLMeHTOB He pasnu-
yanucb 1 coctaBuim 2,59-2,63 banna (tabn. 10). Yepes 1 Me-
CAL, 3HaYEHWe 3TOr0 NapameTpa Yy 60SIbHbIX OCHOBHOM rpynMb

Tabnuua 10. OuHamuka uHpekca Health Assessment Question-
naire, 6annsl (M+m)

Table 10. Dynamics of the Health Assessment Questionnaire index,
points (M+m)

DOl https://doiorg/10.17816/VT0321177

lpynna 1 I'pynna 2
Cpok uccnepoBanus (cpaBHeHus), | (ocHoBHas),
n=78 n=85

[lo onepaumm 2,63+0,41 2,59+0,27
Yepes 1 MecaL 2,41+0,09 2,23+0,11*
Yepes 3 Mecaua 2,11+0,13 1,79+0,17*
Yepes 6 MecsLeB 1,630,18 1,48+0,11*
Yepes 12 MecsueB 1,31£0,13 1,08+0,09*

[lpumeyarue. * CTaTUCTMYECKN 3HAUMMble MEXKIPYNNOBbIe pa3in-
ums (p <0,05) Npu cpaBHEHWM C COOTBETCTBYIOLLMM NOKa3aTeNeM
rpynnbl 1 (kputepuit MaHHa—YuTHM).

Note. * Statistically significant intergroup differences (p <0.05)
when compared with the corresponding indicator of group 1

(Mann-Whitney test).




OPUTHATTBHBIE VICCTIE JOBAHNA

cHusunock o 2,23+0,11 6anna u bbino cTaTMCTMYeCKM 3Ha-
unmMo (p <0,05) HUKe cOOTBETCTBYIOLLEN BESMYMHBI B rpymne
cpaBHenns — 2,41+0,09 banna.

3HauMMble MeKrpynnoBble pasnnums COXPaHAIIUCh 1 CMTy-
cTta 3 Mecaua nocne oinoniHennsa 3TC, npu atoM nugexc HAQ
B OCHOBHOM rpynne Obii cTaTMCTUYecku 3Hauumo (p <0,05)
HWXKe TaKoBOro B rpynne CpaBHEHUS. AHANOTMYHbIE COOTHO-
LLEHWA COXpaHA/NCh W yepe3 6 1 12 MecAaueB nocnie npo-
BEAEHHOTO JieyeHus.

OBCYXOEHWUE

3HL0NPOTE3MPOBaHUE SBNSETCA OCHOBHBIM XUPYPru4ecKUM
METO/I0M JIeYeHMs NO3HWX CTaAMiA NaTosorum Ta3obeApeHHo-
ro cyctaea. B HacTosiLiee BpeMs 3T0 JiyuLIMA METOL, JIeYeHus
Kokcaptposa llI-IV ctaguu, ucnonb3oBaHre KOTOporo nosso-
NSET B KOPOTKUE CPOKM A0CTUYb peabunmutaumoHHoro apdekTa
W CYLLLeCTBEHHO MOBbICUTb KaYeCTBO KM3HW BOMBHBIX.

B HacToswee BpeMs NpeanoxeHbl pasnuyHble NOAX0AbI
K BbIMOJIHEHWKO 3HLOMPOTE3VUPOBAHUSA, OHAKO A0 CUX Nop
He Mony4yeHo ybeauTENbHBIX KIIMHUYECKWUX [0Ka3aTeNbCTB
HEeJ0CTaTKOB M MPeuMyLLLecTB MCMOMb30BaHUSA Pa3fINyHbIX
AOCTYMOB NpY BbINOJIHEHMU NEPBUYHOMO 3HAOMPOTE3MPOBA-
HWsa TasobeapeHHoro cycrasa [9].

Ha cerofHALWHMIA feHb HET TOYHBIX AaHHbIX, MOLTBEPIK-
AAOLLMX YryyLIeHWe [O0rocpoyHbiX pesynbTatoB. OaHako
UTOTW HEKOTOPbIX UCCIeA0BaHUI CBULETENLCTBYIOT O MOJIO-
JKUTENbHBIX CPeAHe- U AONTOCPOYHBIX KITMHUYECKUX Pesyrib-
Tatax [/ no cpaBHeHuto ¢ ApyrMK AOCTyNamu.

TaK, B peTpOCNEKTUBHOM WUCCNe[0BaHUW, NPOBEAEHHOM
B HxHoi AdpuKe, OLEHMBANUCL pe3ynbTaTbl NPUMEHEHMUS
MM 8 cpenHeM 3a 7,35 ropa ¢ UCnosib30BaHNEM AaHHbIX, CO-
obLLaeMbIx nauvieHTamu. Mocne BoiNoHeHWsa 522 aHponpoTe-
31poBaHuiA bbino npoBeaeHo 13 peBu3uit, a 0bLas S-neTHas
MPUKMBAEMOCTb UMNJ1aHTaToB coctasuna 97,5%. OueHka Boc-
MpUSTUSA CyCTaBOB NaLMeHTaMM MoKasana, uto 65,5% ucnbIty-
€MbIX BOCMIPUHMMANK CYCTaB KaK MOJTHOCTBIO ECTECTBEHHBIN.
CpegHee 3HaueHue Wwkanbl Forgotten Joint Score-12 cocraeu-
no 90, a MoaudmumpoBaHHas oueHka HHS — 88 [10].

[lpyroe peTpocneKkTMBHOE UCCesoBaHWe bbino npoBese-
Ho B LUBeiiuapuu. B HEM B TeueHne 10 neT Habmioganuch
256 naumeHToB, KoTopbiM 3TC 6biN0 BLINMOMHEHO C MpUMe-
HenueM [M[I. CornacHo pe3ynbTataMm uccnepoBaHus, bbino
NpoBeAeH0 9 peBU3UOHHBIX BMELLATENbCTB, @ 06LLas BbKU-
BaeMoCTb MMnNnaHTaToB yepe3 10 neT mocne onepauwm co-
cTaBuna 96,8%. MepuaHa cybbeKTMBHOrO 3HaueHus Tasobe-
ApeHHoro cyctaBa cocTaBuna 90%, a unaexkc WOMAC moctur
meamaHsbl 0,2 6anna [11].

OCHOBHbIM MpenMyLLIECTBOM MPSMOr0 NEPeAHero AocTyna
SIB/IAETCA COXPaHEHME MbILLEYHBIX CTPYKTYP, B NEPBYI0 0uepefib
ArOAMYHBIX MbILLILL, KOTOpbIE MPU UCTOb30BaHUM 3TOr0 AOCTYNa
0CTaloTCA HeMoBPEXAEHHbIMW BO BpeMs nepauyHoro 3TC.

JleueHue nepenoMoB LeNKY 6eapeHHON KOCTU Y MOMXUITBIX
MaLmMeHTOB (4acTo ¢ 60NbLUMM KONMYECTBOM COMYTCTBYHOLLMX
naTonormi) TpedbyeT NPUMeHEHNS WAAALLEN U 3KOHOMUYHO
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Mo BpeMeHn xupyprideckoid TexHukm. Mepsuuroe 3TC coot-
BETCTBYET BCEM 3TUM TpeboBaHMAM, BMeLLATeNIbCTBO MOXET
ObITb BLINOHEHO [LOCTATOYHO BBICTPO, NpU 3TOM He Tpebyet-
CS OCYLLECTBAATb pa3fesieH!e UM PacCeyeHNe MbILLLL.

lprMeHeHue 3TOro JOCTYNA NO3BONSET KaK MOKHO paHb-
LUe HayaTb peabunMTaLMOHHbIE MEpONPUATUSA Y AAHHOMN Ka-
TEropuM NaUMEHTOB, YTO 0BYCNOBIEHO MUHWUMANBHOMN TpaB-
MaTu3aumMen THaHe.

CornacHo AaHHbIM HepaBHo npoBeféHHoro K.H. Cichos
et al. uccnepoBanms [12], npumeHeHWe nepeaHero [ocTyna
npu nepenomMax 6eapa cnocobCTBYET CHIKEHWIO NIETANbHOCTH
BosbHBIX, KOTOPbIM BbINOHAETCA 3Ta onepauys. [lns ucnonb-
30BaHus [MM[] xapakTepeH OTHOCUTENILHO HEOONbLLON 06BEM
KposonoTepu [13]. bnarogaps HU3KOM BblpaxeHHOCTH bone-
BOr0 CMHAPOMA MaLMEHT NIErKo M BbICTpo BOCCTaHABNMBAET
noaBuXHOCTb [14]. MeHbLUas BblpaXeHHOCTb nocneonepa-
LMOHHOro 6011€BOr0 CHHAPOMA MO CPaBHEHUHO C APYrMU [0-
CTynaMu NPUBOAMT K CHIKEHUIO NOTPeBHOCTU B OMMOMAHOIA
aHanbresuu [15].

Wccnenosanue, nposeaénHoe Zhonghua Xu et al., noka-
3ar10, 4TO KUTaMNCKWe XUPYPrW BCE Yalle OTAAKT npeanouTe-
Hue M. CornacHo pe3ynbTataM 3T0ro UCCNefoBaHuS, npe-
umywectsa MMM BbIXOAAT faneko 3a paMKM MUHUMANbHOM
MHBa3MBHOCTM U 3KOHOMMM TKaHel. ELe 6osblue noTeHum-
anbHbIX MPEMMYLLLECTB MOXKET BbITb AOCTUIHYTO 3a CHET Nep-
COHaNM3aumMm1 GYHKLUMOHANBbHOMO NONOXKEHWUSA Ta3a, AOCTUKe-
HWSA NOAMHHO 6e30MacHOM 30HbI BEPTIYXKHOMO KOMMOHEHTA,
ajjantauumM K npocTPaHCTBEHHO-BPEMEHHBIM M3MEHEHUAM
KOOpAWHauum Ta306eapeHHOro cycraBa 1 No3BOHOYHMKA [16].

BbilweunsnoxeHHoe 0bycnoBuno opMynupPoBKY Lienm
HalLero WUccnefoBaHUsA: NPOBECTU CPABHUTESIbHYIO OLIEHKY
KNMHWYecKoW 3QhEKTMBHOCTM 3HAOMPOTE3UPOBAHUS NpS-
MbIM NepefHUM W NpAMbIM HOKOBBIM [OCTYNaMU M0 TaKOMY
KpuTepuio, Kak dyHKUMA Ta3obeapeHHOro cycTaBa B paHHeM
nocreornepauyoHHOM nepuoge.

B kauecTBe OCHOBHbIX CMOCOBOB OLEHKW (YHKLMOHAMb-
HOro COCTOSHUS Ta3obefipeHHOro cyctaBa bbin BbibpaHb
Takve wKanbl, Kak HAQ u HHS, a Takoke anbrodyHKuLmMoHanb-
HbI MHAEKC JleKeHa.

WUccneposatenn u3 CugHes [17] oueHuBanu QyHKumo-
HanbHOe COCTOAHME Ta306ePEHHOM0 M KONEHHOMO CYCTaBOB
nocre ToTajbHOro 3HA0MPOTE3UPOBaHMS, UCMOb3YS 0NpoC-
Huk HAQ. B nocrneonepauuoHHoM nepuofe Kaxable 3 Mecaua
Ha MPOTAXKEHUN FOAA NAUMEHTHI 3aNOSTHAM AaHHYIO LUKay.

Kevin Moerenhout et al. [18] npoBoannn KnMHU4ecKoe uc-
cnepoBaHue B nepuog, ¢ despana 2011 r. mo monb 2013 .,
CpeaHuWi nepuog, HabnoaeHns coctaBun 55 Mecsaues. B uccne-
[0BaHKe BbIN BKIIOYEHBI NALMEHTBI, Y KOTOPbIX MPUMEHSCA
npsAMoid NepefHmii unmn 3aguuid goctyn npu 3TC. LWkana HHS
MCMONb30Banach 11 MOHUTOPUHTa GYHKLMOHANBHOMO COCTo-
SHUS CYCTaBOB B TEYEHWE 5 NeT nocsie onepaumm.

B uccnegosanum, nposeaénHoM L.D. Roorda et al. [19]
B AmcTepaame, wkanbl HAQ n HHS oueHnBatoTcs Kak Lmpo-
KO pacnpocTpaHEéHHbIE 1 3apeKoMeH[10BaBLIMe Cebs cnocobbl
(YHKUMOHAbHON OLIEHKW.
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H. Grimmig et al. [20] npoBenu uccnepnoBanme Ha base
peabunutauMoHHoro ueHTpa baa-Ainb3eH B [epMaHum
W OKa3anu, YTo, UCMONb3Ys ONPOCHUKM JleKeHa B KauecTBe
MHCTPYMEHTa CaMOoOTUETa B NOBCESHEBHOW KU3HU NaLMeH-
Ta, CNELMannUCT MOXET MONYYUTb XOPOLLEE OTPAXKEHME CO-
CTOSIHMS 3[,0pPOBbA M Ka4yecTBa pe3yNnbTaToB peabunurauum
bonbHoro.

Knut Erik Mjaaland et al. [21] npoBoamnu cpaBHu-
TenbHoe uccneposaHue ¢ sHBaps 2012 r. no uioHb 2013 T
B Hero 6bum BKAtOYeHbl 164 nauueHTa ¢ TepMUHANbLHOM
CTaaueii 0CTe0apTpuTa, KoTopble bbiM paHAOMU3MPOBaHBI
ANS NpAMOro nepejHero W NpsAMoro narepanbHoOro AocTy-
na. lNepen onepauwent u Yepes 3, 6, 12 u 24 mecsaua ¢u-
3noTepaneBT peructpupoBan wkany HHS ans TasobenpeH-
Horo cycraBa. PesynbTaThl UCCNeA0BaHUA COMOCTaBUMBI
C pe3ynbTaTamMu, NONYYEHHBIMU B HALIEM WUCCeA0BaHMM:
K KOHUY 1-ro Mecsiua ¢yHKUMOHanbHaa 3hdeKTUBHOCTb
bbina Bbilwe y nauueHToB, npoonepupoBaHHbix MMM, Mpo-
LeHT J06pOBONBHOrO OTKasa MauWeHTOB OT MCMOMb30Ba-
HWUA BCMOMoOraTesibHbIX CPEeACTB [N NepeABUKeHNs Obin
Bbille cpeau nuu, npoonepupoBaHHbix MM, yto Takke
oTpaxeHo B wkane HHS. K 8-it Hepene KonnyecTBo naum-
€HTOB, BEPHYBLUMXCA K MOBCEJHEBHOM XMW3HH, Obino 60/b-
e B rpynne nnu, npoonepuposaHHbIx MMM, 4To 0TMeYeHo
B WKane HHS.

BbIBOAbl

MonyyeHHble AaHHble CBUAETENLCTBOBANM, YTO B paH-
HEM MOCNeonepaLmMoHHOM MEpUOLE NPUMEHEHWE NPSAMOTro
nepegHero goctyna npu 3TC accouumposaHo c bonee 6bi-
CTPbIM BOCCTAHOBNEHUEM (YHKLMOHANBHOCTM Ta300epeH-
HOro CyCTaBa M MeHbLUel ASUTENbHOCTbI) CTALMOHApHOTo
3Tana JieYeHus N0 CPaBHEHMIO C NPAMbIM BOKOBBLIM A0CTY-
MoM, 4To BbINIo MOATBEPHKAEHO CEAYIOLLMMU CTAaTUCTUHECKN
3HauYMMbIMKU MEKTPYNMOBLIMUA Pa3MUNAMMU:

- Donee BbICOKOI OLEHKOM MO LUKane camoobcnyxmBa-
Hua Barthel yepes 2 Hepenm (70,4 npoTtue 63,6 ban-
na), 4 Hepenm (81,3 npotus 71,4 6anna) u 6 Hepenb
(86,2 npotus 77,3 banna) nocne onepauuy;

 JlyylwmMMM pesynbTatamu TecTa «BcTaHb M uaon» yepes
2 vepenm (17,4 npotvie 26,7 6anna), 4 Hegenm (13,3 npo-
™B 21,2 6anna) u 6 Hegenb (10,6 mpotue 16,1 6anna)
nocne onepauuy;

+ bonee HW3KUMM 3HAYEHMAMU anbrodyHKLUWUOHAIb-
Horo uHaeKca JlekeHa yepes 1 mecsy (6,93 npotus
7,83 6anna) n yepes 3 Mecsua (6,03 npotus 6,85 ban-
na) nocne onepauuu;

- bonee BLICOKMMM OLEHKaMW no cyblikane 6onm
onpocHuka HHS uyepes 1 wmecay (32,7 npotus
25,3 6anna) n yepes 3 Mecaua (38,6 npotus 32,2 ban-
na) nocne onepaumu;

+ bonee BBICOKMMM OLEHKaMM No cyblukane QyHKuum
onpocHuka HHS uepes 3 Mecsaua nmocne onepauuu
(44,5 npotus 39,8 6anna);
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 bonee HU3KMMK mokasaTensamu uHgekca HAQ yepes
1 mecay (2,23 npotue 2,41 6anna) u yepe3s 3 MecsLa
(1,79 npotue 2,11 6anna) nocne onepauuu.

3AKJIO4YEHUE

Knunnyeckan 3addeKTMBHOCTb MCMOMb30BaHMA NPAMOro
nepefHero A0CTyNa B paHHEM NOCNeonepaLMoHHOM Nepuoae
NPOABNIAETCA CTAaTUCTUYECKM 3HaumMo (p <0,05) bonee Bbi-
COKMMU MO CPaBHEHWIO C NMpUMeHeHWeM npsaMoro 6oKoBoro
A0CTYNa NoKasaTensaMu LLUKanbl camoobenyxueaHus Barthel,
pe3ynbTatamu Tecta «BcTaHb 1 nan» yepes 2—6 Hefienb no-
cre onepauuu, a TaKkxe Jydlen AMHaMWUKOW NoKasatenei
onpocHuka Harris Hip Score, nHpekca JlekeHa v uHAeKca
Health Assessment Questionnaire yepes 1-3 mecsiua nocne
3HJ0MpOTE3MPOBaHUA Ta306eapeHHOro cycTaBa.

J0MO/THUTE/IbHO

Brniap aBsTopoB. Bce aBTOpbI MOATBEPHAAIOT COOTBETCTBME CBOEMO
aBTOPCTBA MeXayHapoaHbIM KputepusamM ICMJE (Bce aBTopbl BHEC/N
CYLLIECTBEHHBINA BKNaf B Pa3paboTKy KOHLENLMKM, NpoBefeHue uc-
CefloBaHWs W MOArOTOBKY CTaTbi, NPO4n 1 0fobpun GrHanbHYo
Bepcviio neped nybavkaumen). Havbonblumid BKMAA pacnpenenéH
cnegytoLymM obpasom: H.B. 3aropogHmin — naes v paspabotka KoH-
Lienummn CTaTbil, OKOHYaTeNbHoe pedaKkTupoBaHue cTatby; UK. Epé-
MWH — XVPYPruyeckoe JiedeHne NaLMeHToB, MAes U pa3paboTka
KOHLIeNUMM CTaTbk, MHTEpMpeTaLyMs NofydeHHbIX AaHHbIX, peaaKTu-
pOBaHVe TEKCTa CTaTbk, MOWCK W aHanu3 nybarKaLmin no TeMe 063opa;
AA. laHNbSHL, — WHTEpNpeTaLus NoyYeHHbIX [aHHbIX, CTaTUCTU-
yeckas 06paboTKa AaHHbIX, MOArOTOBKA W HanMcaHWe TeKcTa CTaTby;
E.B. Orapés — vHTepnpeTaLms NoyyeHHbIX AaHHbIX, CTaTUCTUYeCKas
obpaboTka faHHbIX, MOUCK 1 aHanW3 NybamKaLwmii no Teme 0b3opa.
WUcTounuk dmHaHcupoBaHus. He ykasaH.

KoHtnukT uHTepecoB. ABTOpbI [1EKApUPYIOT OTCYTCTBUE SABHbIX
1 MOTEeHLMANbHBIX KOHDIIMKTOB UHTEPECOB, CBA3aHHLIX C MPOBe-
LEHHBIM MCCne0BaHUEM U NybIMKaLMEN HacTOALLEN CTaTbi.
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“ HaumoHanbHbIN MeVLIMHCKIA MCCrea0BaTeNbCKUA LiHTp oHKonorin uM. E.H. Mewwankuna, Hosocubupck, Poccuiickas ®enepaums

AHHOTALIMA

06ocHoBaHMe. JHAOMNPOTE3UPOBAHME NOC/E PE3EKLMM KOCTEW U CYCTaBOB SIBNSETCA METOAOM Bbibopa JieYeHUs NaLMEHTOB
CO 3/10KA4ECTBEHHLIMU OMYXO/ISMM KOCTEH, 0COOEHHO NpU BNaronpuaTHOM OHKONOTMYECKOM nporHo3e. MHbeKums noxa sH-
L0MpoTe3a U peumamB OCHOBHOTO 3ab051eBaHMSA SBNSAIOTCA OLHUMU W3 3HAUMMBIX, TPYLHOKYNUPYEMBIX OCNOMHEHMNA. Pa3-
BMTWE NEepunpoTe3HOI MHAEKLMW BNIEYET 3a coboid yTpaTy QYHKLMOHANBHOMO MOTEHLMana nocne OKOHYaHWs JieYeHus 3Toro
OCNOKHEHUS, YXYALIAET OHKOOMMYECKWA MPOTHO3.

Lenb. M3yuntb 1 ynyywmTb LOArOCPOYHbIE pe3ynbTaThl NeYeHUs HOMbHbIX C AMarHOCTUPOBaHHOW NepUNpOTE3HON UH(EKLM-
€W, NMePEeHECLUMX OHKOMOMMYECKOe 3HLOMPOTE3MpOBaHMe, pa3paboTaTtb NPOGMNAKTUYECKUIA KOMMIEKC Mep, HamnpaBJieHHbIX
Ha CHUXEHWE NepUNPOTE3HON UH(EKLMN.

Marepuansl u MeTogpl. B nccnenosanmne bbiam BrttoueHbl 1292 naumeHTa ¢ nepBUYHBIMK CapKOMaMM KOCTH, MATKUX TKaHe,
MeTacTaTM4ECKMMM U A,0OPOKaYeCTBEHHBIMM ONYX0SAIMM KOCTU, KOTOPbIM ¢ AHBapa 1992 no sueapb 2020 r. 6b110 BbINOAHEHO
1671 nepBuyHOE 1 NMOBTOPHOE 3HAONPOTE3MPOBaHe. B uccnenoBanumn yuactsoBanm 677 (52,4%) MyxumnH 1 615 (47,6 %) xeH-
WwuH. Bospact nauuento BapbupoBan ot 10 net go 81 roga. OHKonornyeckoe sHAONpOTE3NPOBaHKE Bbino NpoBefeHo 886
(68,6%) naumeHTaM c NepBUYHBIMM 3M10KYeCTBEHHBIMU onyxonamu, 144 (11,1%) — c MeTacTaTMYeCKUM NOPaXEHNEM KOCTEN
1 262 (20,3%) — c nobpoKayecTBEHHLIMW HOBOODPa3oBaHMAMU. CpeaHMiA nepuo, HabNloAeHUs Nocne 3HA0NPOTe3MPOBaHUA
Pa3nMYHbIX CErMeHTOB KocTu coctasun 82,8 mec (0-335,7 Mec).

Pesynbtathl. YactoTa nepunpotesHon WHbEKLUMM 3a Becb Nepuof, HabnoAeHUs Npy NepBUYHOM 3HA0MPOTE3UPOBAHUN CO-
craBuna 7,1%, npu noBTOpHOM 3HAONPOTE3MpoBaHMM — 6,2%. Perpecc YacToTbl MHGbEKUMM 3HLONPOTE3a NPU NEPBUYHOM
3HA0NPOTE3UPOBaHWM 33 nepuof, HabnoaeHus coctasun 83%, npu noBTOpHOM 3HAoNpoTe3upoBaHun — 61,5%. CHusuTb
yacToTy MepunpoTe3Hol MHPEKLMM yaanock bnarofaps U3MeHeHUAM B CTpaTernu 3HAONPOTe3upoBaHus. B uccneposaHum
Npu NepPBUYHOM 1 MOBTOPHOM 3HAONMPOTE3UPOBAHWM BLIABMIEHO NpeBanvpoBaHue fonu paHHux (tun IVA no ISOLS 2013) uH-
(EKLMOHHBIX OCNOXHEHUH, cocTaBuBlLMx 15 1 11,9%, Hag nosgHumm (un IVB) — 5 u 4,4% cootseTcTBeHHO. locne nep-
BMYHOIO 3HA0MPOTE3MPOBaHMA Hanbonee yacto bbin BepudmumposaH Staphylococcus aureus (38,1%), nocne noBTopHOro —
Staphylococcus epidermidis (53%). Hanbonee yacTo ans neyeHns NepunpoTe3Hoi MHMEKLMM MCNONb30BaNoCh BYX3TanHoe
Pe3HAoNpOTe3MpOBaHMe: Nocie NepPBUYHONO 3HA0NpoTe3upoBaHus — B 58,3% cnyyaes, nocne noBTopHoro — B 65,4%. Pa3-
paboTaHHbIN B UCCNEA0BaHUM NPEBEHTUBHBIA KOMMNIEKC Mep NO3BOJIMI CHU3WUTb YacTOTy paHHeN UHAEKLMW NOXa 3HAOMPO-
Te3a Ha 15,3% npu nepBUYHOM 3HAONPOTE3MPOBaHMM U Ha 7,1% NpW NOBTOPHOM.

3akuioueHmne. PexxM nepronepaLmoHHoi aHTMBMOTUKONPOGUIAKTUKY AOMKeH 0becneymBaTb paBHOMEPHYIO hapMaKonoruye-
CKYI0 KOHLIEHTpaLMIo aHTMbaKTepuanbHOro mpenapara B TeyeHWe BCEro XOAa OnepaLuu W Mepuofa BpeMEHM, COMPSKEHHOMO
C Haubonee BbICOKMM PUCKOM paHHel MHPEKLMM N0 3HA0NPoTe3a (MPOLNEHHBIN [0 5 CYTOK PEXMM aHTMBMOTUKONpOGUNaK-
TUKU), YTO NMO3BOJIAET CHU3UTb MUKPODHYI0 KOHTaMUHALMIO paHbl 1o be3onacHoro ypoBHs. [onyyeHHble AaHHbIE CBUAETENbCTBY-
10T, YTO OCHOBHBIM COCOBOM NeYeHUs NEPUNPOTE3HON MH(EKLIMM OCTAETCA BYX3TANHOE Pe3HAONPOTE3MPOBAHHE.

KnioueBble cnosa: 0onyxoJjib KOCTW; CapKOMa; OHKOoopTonenua; OHKOJIOrMYecKoe 3HA0NPOTe3npoBaHUe; OCNOXHEeHUA
3HA0MNPOTE3UPOBaHNA; MHqJEKLI,VIFI JHaonpoTesa.
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Long-term results of periprosthetic infection
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ABSTRACT

BACKGROUND: Endoprosthesis after bone and joint resection is the treatment of choice for patients with malignant bone
tumors, especially in case of a favorable oncological prognosis. Endoprosthesis bone site infection and relapse associated with
the underlying disease are important complications that are difficult to treat. The development of periprosthetic infection leads
to the loss of functional potential after the end of this complication treatment and worsens oncologic prognosis.

AIM: To study and improve the long-term results of treatment in patients with diagnosed periprosthetic infection who underwent
oncologic endoprosthesis, to develop a preventive complex of measures aimed at reducing periprosthetic infection.
MATERIAL AND METHODS: The study included 1292 patients with primary bone sarcomas, soft tissue sarcomas, metastatic
and benign bone tumors who underwent 1671 primary and recurrent endoprosthetic replacements between January 1992
and January 2020. A total of 677 (52.4%) men and 615 (47.6%) women participated in the study. Patients ranged in age from
10 years to 81 years. Oncologic endoprosthetics were performed in 886 (68.6%) patients with primary malignancies, 144
(11.1%) with metastatic bone lesions, and 262 (20.3%) with benign neoplasms. The mean follow-up period after endoprosthetic
replacement with various bone segments was 82.8 months (0-335.7 months).

RESULTS: The incidence of periprosthetic infection during the entire follow-up period in primary endoprosthesis was 7.1%,
and in repeat endoprosthesis — 6.2%. The recurrence rate of endoprosthesis infection in primary endoprosthesis during the
observation period was 83%, in repeat endoprosthesis — 61.5%. The frequency of periprosthetic infection was reduced by
changes in the endoprosthetic strategy. The prevalence of early (type IVA according to ISOLS 2013) infectious complications
(15 and 11.9%) over late (type IVB) complications (5 and 4.4%, respectively) in both primary and repeat arthroplasty was higher.
Staphylococcus aureus was most frequently identified after primary endoprosthetic replacement (38.1%) and Staphylococcus
epidermidis was most commonly verified after repeat endoprosthetic replacement (53%). Two-stage reendoprosthesis was used
most often to treat periprosthetic infection: after primary endoprosthesis — in 58.3% of cases, after repeat endoprosthesis —
in 65.4%. The preventive measures developed in the study made it possible to reduce the incidence of the endoprosthesis site
early infection by 15.3% in primary endoprosthesis and by 7.1% in repeat endoprosthesis.

CONCLUSION: The perioperative antibiotic prevention regimen should provide a steady antibiotic concentration during the
entire course of surgery and the time associated with the highest risk of endoprosthesis site early infection (extended antibiotic
treatment up to 5 days), which allows to reduce the wound microbial contamination to a safe level. The findings suggest that
two-stage reendoprosthetic replacement remains the main treatment option for periprosthetic infection.

Keywords: bone tumor; sarcoma; onco-orthopedics; oncological endoprosthesis replacement; complications of endoprosthesis
replacement; endoprosthesis infection.
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BACKGROUND

A combined approach is the world standard of treatment
of patients with primary highly malignant and most metastatic
tumors with bone involvement, one of its stages is surgical
treatment. Endoprosthesis following radical resection of the
bones and joints is the method of choice for the treatment of
patients with malignant bone tumors, particularly when the
oncological prognosis is favorable. The method significantly
improves the quality of life of patients and can be performed
in 85%-90% of patients. Despite the improvement of
oncologic endoprosthetic systems and surgical techniques,
the incidence of postoperative complications in oncologic
endoprosthesis remains high and, according to different
sources, ranges from 5% to 50% [1-3].

Endoprosthesis bed infection following oncologic
endoprosthesis along with the recurrence of the underlying
disease is one of the most significant and difficult-to-
recover complications, particularly in the primary treatment
of patients receiving postoperative conservative treatment.
The development of periprosthetic infection not only entails
the loss and/or incomplete restoration of functional potential
after treatment of this complication but also critically affects
the quality of adjuvant conservative treatment. The latter is
manifested in prolonged intervals of chemotherapy or its
complete abolition, which in the long term increases the risk
of disease progression.

According to various literature sources, the incidence of
periprosthetic infection over the last 10 years varies from 2.5%
to 22.3% [1-3], which in most cases requires two-stage re-
endoprosthesis with the installation of a joint-blocking spacer
and prolonged antibacterial treatment. In some cases, owing to
the presence of a significant soft tissue defect, which excludes
the possibility of using plastic technologies, or polyresistance
to antibacterial drugs, a mutilation operation is performed.

The prolonged absence of limb-bearing capacity and
functional activity of the joint muscular apparatus leads to the
development of muscle atrophy and bone osteoporosis, which
negatively affects both the joint functionality after stage Il re-
endoprosthesis and the stability of the endoprosthesis legs.
According to Jeys et al., in approximately 20% of patients with
endoprosthesis bed infection, subsequent surgical treatment
is associated with a decrease in the functional potential of the
limb or leads to amputation [4].

This study aimed to investigate and improve the
results of treatment of patients with periprosthetic infection
undergoing oncologic endoprosthesis and to develop a
preventive complex of measures aimed at reducing the
incidence of periprosthetic infections.

MATERIALS AND METHODS
Study design

This study conducted a retrospective and prospective
clinical analysis of 1,292 patients with primary sarcomas of
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the bone and soft tissues, metastasis, and benign bone tumors
that underwent 1,671 primary and revision endoprosthetic
surgeries of various bone segments from between 1992 and
January 2020.

Eligibility criteria

The inclusion criteria were as follows:

+ Patients aged 18-81 years

+ Patients with malignant and benign tumors with
lesions of various bone compartments

+ Performing primary or revision
endoprosthetics

« Endoprosthetic site infections

The exclusion criteria were as follows:

« Orthopedic endoprosthetics

+ Nontumor bone diseases

oncologic

Terms and conditions of the event

The study was conducted in the general oncology clinic
at the N.N. Blokhin National Medical Research Center of
Oncology of the Ministry of Health of the Russian Federation
from 1992 to January 2020.

Methods for assessing targets

+ Radiography

+ Computed tomography

+ Microbiologic examination of endoprosthesis bed as-
pirate

+ General blood work

« Blood hiochemistry such as C-reactive protein (CRP)

« Determination of cytosis of endoprosthesis bed aspi-
rate.

Approval by the ethics committee

No ethical review was performed. All patients participating
in the study voluntarily gave written informed consent for
medical intervention and publication of the study results.

Statistical analysis

The database was developed as a standardized register
of patients who underwent primary and re-endoprosthetic
replacement. For convenient subsequent importation into
statistical programs, it was created in table format in
Microsoft Office Excel. Statistical processing of the material
included data grouping, calculation of intensive and extensive
indices, determination of the average error of relative
values, determination of statistically significant difference
of the compared values (t), Pearson’s chi-squared test, and
correlation coefficient.

In the statistical processing of data, qualitative and
quantitative indicators were compared in the patient
populations of interest. To assess qualitative characteristics,
structural indicators (shares) were calculated. The significance
of differences in structural indices in the populations was
determined based on the chi-square criterion. To evaluate
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quantitative parameters, descriptive statistics were
calculated: means, medians, 25" and 75" percentiles, and
the confidence interval for the mean value was calculated.
The distributions of quantitative variables were checked for
normality based on the asymmetry and kurtosis coefficients.
All distributions statistically significantly deviated from
the normal distribution; therefore, the distributions
were compared using the nonparametric Mann—-Whitney
U-criterion. Statistical data processing was performed using
Statistica 10.0 and IBM SPSS Statistics version 21 (IBM Corp.,
Armonk, NY, USA).

RESULTS

Participants (objects) of the study

In the period from 1992 to January 2020 (27 years),
retrospective and prospective clinical data of organ-
preserving operations with reconstruction of bone defects
with endoprosthesis performed in patients with primary or
metastatic lesions of long tubular bones were accumulated
in the Clinic of General Oncology of N.N. Blokhin National
Medical Research Center of Oncology of the Ministry of
Health of the Russian Federation.

The study included 1,292 patients with primary sarcomas
of the bones and soft tissues, metastasis, and benign bone
tumors in whom 1,671 primary and revision endoprosthetic
surgeries of various bone segments were performed between
January 1992 and January 2020.

The total endoprosthetic group included approximately
the same number of male and female patients. The study
included 677 (52.4%) men and 615 (47.6%) women. The
age ranged from 10 to 81 years, and the mean age of the
patients was 34.7 years. The most frequent (29% of cases)
endoprosthetics were performed in persons aged 21-30
years.

Oncologic endoprosthesis was performed in 886 (68.6%)
patients with primary malignant tumors, 144 (11.1%) with
metastatic lesions of the long tubular bones, and 262 (20.3%)
with benign neoplasms. The mean follow-up period after
endoprosthetic replacement of various bone segments was
82.8 (0-335.7) months.

The analysis of the morphologic structure of the
diseases of the endoprosthetic group (n=1,292) revealed
the prevalence of primary malignant sarcomas with bone
involvement. In this group, the most frequent diagnosis was
osteosarcoma, which was verified in 460 (35.6%) patients,
followed by chondrosarcoma, in 170 patients (13.2%).
Moreover, 89 (6.9%) and 82 (6.7%) patients diagnosed with
Ewing's sarcoma and undifferentiated pleomorphic sarcoma
underwent primary and/or repeat arthroplasty, respectively.
In addition, 53 (4.1%) patients were diagnosed with
“parosteal osteosarcoma” and 20 (1.5%) with “periosteal
osteosarcoma.” The number of patients with other
morphologic types of primary sarcomas did not exceed 8,
which was <1% of the total cases.
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Regarding the morphological structure of metastatic
tumors, primary and/or repeat endoprosthesis was most
frequently performed in patients with kidney cancer and
breast cancer having metastatic bone lesions, i.e., 93 (7.2%)
and 47 (3.6%), respectively. The number of patients with other
metastatic bone lesions of the upper and lower extremities
did not exceed 4, which was <1% of the total cases.

In the morphological structure of benign tumors that
affect the bones of the upper and lower extremities, the giant
cell tumor group, with 253 (19.6%) patients, was the only
statistically significant group for further study. The number
of patients with other benign bone tumors did not exceed 9,
which was <1% of the total number of patients.

Highly and moderately differentiated forms of bone
sarcomas (G1 and G2) were noted in 22.2% of the patients,
and highly aggressive forms of bone sarcomas (63 and G4)
were verified in 77.8% of the patients.

The pattern of complications, which were the cause of
recurrent oncologic endoprosthetic replacement in this study,
was identified according to the international classification
ISOLS 2013.

In 27 years, endoprosthesis bed infection, including
bacterial and fungal infections, was the cause of re-
endoprosthetic operations in 11.6% of cases (type IV
complications according to the ISOLS 2013 classification).
Late infectious complications detected after 2 years and
caused re-endoprosthetic replacements were found in 7.8%
(type IVB) of the cases, which was 2.1 times higher than
the number of infectious and inflammatory complications
detected before 2 years with 3.8% (type IVA complications).

The mean follow-up period after primary arthroplasty was
82.8 (range, 0-335.7) months. The mean follow-up period
after repeat arthroplasty was 54.2 (range, 0-282.8) months.
The greatest statistical representativeness was found in the
primary and repeat endoprosthesis group following knee
arthroplasty for femoral and tibial resection.

Main results of the study

During the study period (1992-2020), the overall
incidence of ISOLS 2013 type I-IV complications was 1.4
times higher in the repeat arthroplasty group (38.1%) than in
the primary arthroplasty group (26.6%) (p < 0.05). However,
the regression of this index was 1.3 times higher in the repeat
arthroplasty group than in the primary arthroplasty group.

During the observation period (1992-2020), type IV
complications (endoprosthesis bed infection) in 7.1% of
cases in the primary endoprosthetic group and in 6.2% in the
re-endoprosthetic group. The regressions of the incidence
of type IV complications (endoprosthesis be infection) in the
primary endoprosthetic and re-endoprosthetics groups during
the follow-up period were 83% and 61.5%, respectively.

Given the lack of standards for antibiotic prophylaxis in
onco-orthopedic surgeries, the optimal timing of antibiotic
prophylaxis to reduce the risk of infectious complications
(type 1V) was determined in this study. A statistically
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significant cohort of primary (n=490) and repeat (n=306)
endoprosthetic cases with untreated periprosthetic infection
(type I-1Il complications) was formed, where the incidence
of early postoperative endoprosthetic infection (type
IVA) was tracked according to the timing of antibacterial
prescription.

The timing of antibacterial prescriptions was categorized
according to their statistical informativeness. The frequency
of early infectious complications (type IVA) in different terms
of drug administration in primary endoprosthetics was as
follows:

+ <4 days, 8.8% (3/34)

« 4-5 days, 4.0% (11/276)

+ 6-9 days, 6.0% (9/150)

« >9 days, 6.7% (2/30)

The incidence of early infectious complications (type IVA)
at different drug administration times in the re-endoprosthetic
group was as follows:

« <4 days, 5.1% (4/78)

+ 5-6 days, 2.6% (4/154)

+ 6-9 days, 3.9% (2/51)

+ >9 days, 4.3% (1/23)

The results indicate that in primary and repeated oncologic
endoprosthetics of various joints, prophylactic antibiotic
therapy within 5 days after surgery allows us to ensure the
minimum frequency of early infectious complications (type
IVA), which is associated with the achievement of a uniform
drug concentration in the period most associated with an
increased risk of periprosthetic infections. Prophylactic
antibiotic therapy initiated <4 days after surgery significantly
increases the risk of early infectious complications in
patients with oncologic endoprosthetics (type IVA). Moreover,
prophylactic antibiotic therapy initiated >5 days after surgery
in the absence of the risk of contamination does not offer
any advantages.

In this study, we analyzed segment-specific type IV
complications according to ISOLS 2013 in statistically
significant primary and repeat arthroplasty groups.
The endoprosthetic segments with the most frequent
complications were identified.

« Early endoprosthesis bed infection (type IVA): primary
endoprosthesis, knee joint at proximal tibial resection,
23.2% of cases; repeat endoprosthesis, knee joint at
the distal femoral resection, 17.6% of cases.

The high incidence of early periprosthetic infections during
the replacement of the upper third of the tibial defect with
knee joint endoprosthesis is associated with the development
of soft tissue complications, anatomical peculiarity of this
area, endoprosthesis of which requires skin flaps, muscle
grafting (calf muscle) to cover the implant, and, in most
cases, ligation of the anterior tibial artery and vein. The
transposition of the calf muscle in the case of insufficiency
of the arteries feeding it, including atherosclerosis, leads in
some cases to ischemia and less often to necrosis. A similar
problem can cause marginal necrosis of isolated skin or
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skin-fascial flaps. These complications increase the risk of
early periprosthetic infection (type IVA).

« Late endoprosthesis bed infection (type IVB): primary

endoprosthesis, hip joint at proximal femur resection,
8.1% of cases; repeat endoprosthesis, hip joint at
proximal femur resection, 14.3% of cases.

In this study, the use of polymer mesh of the Trevira or
LARS type in primary and re-endoprosthetics significantly
reduced the risk of dislocation and the dislocation of spherical
joint types of endoprostheses (type IA). The reconstruction
of the endoprosthesis bed with polymer mesh reduced the
incidence of this complication by 83.3% (10.8%-1.8%) in
the primary endoprosthesis group and 100% in the repeat
endoprosthesis group (from 27.3%-0%). In addition, the
incidence of infectious complications following primary
endoprosthetic replacement of various bone segments
decreased when soft tissue defects were reconstructed with
a polymer mesh. The regression of the incidence of type IVA
endoprosthesis bed infection using polymer mesh amounted
to 38.6%, and the incidence of type IVB late endoprosthesis
bed infection by 34.2%. The decrease in the incidence of early
endoprosthesis bed infection when using polymer mesh is
achieved due to the tight fixation of soft tissues to the
endoprosthesis, significant reduction of the cavity around it,
which reduces the volume of accumulation of postoperative
exudate represented by hemorrhagic content, which is a
breeding ground for bacterial colonization.

In this study, after primary and repeat oncologic
endoprosthesis, the prevalence of early (type IVA) infectious
complications, which amounted to 15% and 11.9%,
respectively, over late (type IVB) complications, which
amounted to 5% and 4.4%, respectively, in the total structure
of complications, was revealed. The obtained difference in
the results of early and late infections of the endoprosthesis
bed is associated with a higher risk of infectious and
inflammatory pathogens entering the postoperative wound
before its epithelialization.

The higher incidence of early infectious complications
(type IVA) following primary endoprosthesis is associated
with significant traumatization of soft tissues during primary
endoprosthesis and the absence of a formed endoprosthesis
bed compared with repeat endoprosthesis, which increases
the risk of infectious and inflammatory process development.
In this study, Staphylococcus aureus was most frequently
verified in the total structure of the reported cases of
infectious inflammatory process after primary arthroplasty
(38.1%) and Staphylococcus epidermidis was verified after
repeat arthroplasty (50%). In the primary endoprosthetic
replacement cohort, the proportion of infections without
an identified pathogen was high at 22.6%, whereas in re-
endoprosthetics, it was 7.7%. According to the literature,
this figure varies from 7% to 22% [5-7]. In 85.7% of cases,
identifying the causative agent of periprosthetic infection was
not possible because of the start of antibacterial therapy at
the place of residence before arthrocentesis. In the remaining
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Fig. 1. The structure of bacterial microorganisms isolated during primary and repeated arthroplasty.

Note. MRSA — methicillin-resistant Staphylococcus aureus, MSSA — methicillin-susceptible Staphylococcus aureus, MRSE — methicillin-
resistant Staphylococcus epidermidis, MSSE — methicillin-susceptible Staphylococcus epidermidis.

cases, pathogen diagnosis was unsuccessful, probably
due to the presence of a microorganism that is difficult
to culture. The frequency of detection of various bacterial
microorganisms after primary and re-endoprosthetics is
shown in Fig. 1.

In this study, the best treatment results of endoprosthesis
bed infection following primary and repeat endoprostheses
were achieved using a combined strategy, where the
surgical stage was combined with preoperative and long-
term etiotropic postoperative antibiotic therapy. A two-stage
re-endoprosthesis strategy was most often chosen for the
treatment of periprosthetic infections, i.e., 58.3% and 61.8%
after primary and repeat endoprosthesis, respectively. In
one-stage re-endoprosthesis, 100% of both the primary
and repeat endoprosthesis groups had negative clinical
experiences such as the recurrence of the infectious and
inflammatory process.

The recurrence frequency of the infection and
inflammatory process after a two-stage re-endoprosthesis,
compared with the one-stage procedure, was 11.9% in the
primary endoprosthesis group in the presence of a verified
infectious agent and 15.9% in the repeat endoprosthesis
group.

Conservative treatment of periprosthetic infection was
given in 11.9% of cases in the primary endoprosthesis group
and 15.4% in the repeat endoprosthesis group. Complete
cessation of the infectious and inflammatory process was
achieved in 3 of 10 patients in the primary endoprosthesis
group and 3 of 4 patients in the repeat endoprosthesis group.
The need for mutilation—amputations/exarticulations—in
endoprosthesis bed infection was higher in the repeat
endoprosthesis group.
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At the first stage of periprosthetic infection treatment at
the estimated infection period of not more than 5-6 days,
a conservative method of treatment may be used, which is
associated with glycocalyx biofilm formation on the implant
surface. The possible success of the antibacterial treatment
of periprosthetic infections in the above-mentioned terms
following the supposed infection excludes the surgical stage
in the treatment of this complication, as shown below:

+ Avoid the disability period in two-stage re-
endoprosthesis, which is approximately 2-3 months
(when using a static spacer)

+ Reduce surgical risks associated with two-stage re-
endoprosthetics

+ Maintain a satisfactory functional outcome

+ Preserve muscle potential and reduce the risk of
osteopenia/osteoporosis

Nevertheless, two-stage re-endoprosthetic replacement
remains the main treatment method for endoprosthesis bed
infection and inflammation. The usage frequency of different
treatment methods for periprosthetic infection is presented
in Fig. 2.

The following changes in primary and repeat arthroplasty
strategies in 27 years have reduced the incidence of
periprosthetic infections:

+ Covering the skin of the surgical access area with

antimicrobial, disinfectant cut film with iodoform

+ Permanent sanitation of the endoprosthesis bed with
antiseptic solutions during surgery

+ Use of Trevira or LARS polymer mesh for the
reconstruction of the endoprosthesis bed if a
significant amount of soft tissues was removed and
bone resection was prolonged
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Amputation 15,3%
| 27.4%
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Conservative | Re-endoprosthetics (stage I) | Re-endoprosthesis (stage Il) | Amputation
[ Repeated 15,4% 3,8% 65,4% 15,3%
I Primary 11,9% 2,6% 58,3% 27,6%

Fig. 2. Use of various treatment methods of periprosthetic infection.

+ Removal of drains no later than 3-5 days after surgery

+ In any endoprosthetics, mandatory use of perioperative
antibiotic administration (on the day of surgery, 30-60
min before skin incision, except for vancomycin and
fluoroquinolones) and compliance with the interval
of repeated antibiotic administration according to its
half-life

+ In primary and re-endoprosthetics, with the absence
of foci of infection, use perioperative antibiotic
prophylaxis with first- or second-generation
cephalosporins (cefazolin and cefuroxime) as
the drugs of choice and fluoroquinolones as
their alternative in the presence of allergy to
cephalosporins. If the expected surgical duration is
>6 h, administration of ceftriaxone (third-generation
cephalosporin with a long half-life) is recommended
30 min before the intervention, and if there is a high
risk of wound contamination with methicillin-resistant
Staphylococcus aureus, antibiotic prophylaxis with
vancomycin is initiated

+ The duration of antibacterial prophylaxis can be
extended up to 5 days to reach a sufficient and uniform
pharmacological concentration of the drug in the early
postoperative period, which is associated with the
highest risk of early endoprosthesis bed infection

+ In the case of re-endoprosthesis associated with
periprosthetic infections, drugs are selected based on
the isolated pathogen and antibioticogram, whereas
in its absence, drugs are selected empirically, taking
into account the most frequently isolated pathogens.
Drug administration can be started according to the
therapeutic scheme several days before the operation,
and on the day of surgery, the next drug dose should
be administered 30—-60 min before the skin incision
(except for drugs administered 60—120 min, such as
vancomycin, daptomycin, etc.).

+ The duration of antibiotic therapy in the treatment
of periprosthetic infections depends on the isolated
pathogen and surgical techniques and is at least
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4 weeks, including at least 2 weeks of parenteral
antibiotic therapy with subsequent transition to oral
treatment regimens

The preventive complex of measures developed in the
study, namely, strict adherence to standardized prophylactic
regimens of antibacterial drugs during and after surgery,
changes in surgical technique, perioperative management of
patients, and informing them about the risks of infectious
complications during adjuvant conservative therapy and
after treatment completion, allowed reducing the incidence
of early endoprosthesis bed infection by 15.3% in the primary
endoprosthetics group and 7.1% in the re-endoprosthetic
group for 27 years. In the last 7 years, this rate was similar
in the primary and repeat arthroplasty groups at 2.8% and
2.7%, respectively. Data are presented in Fig. 3.

The incidence of late infectious complications for 27
years was reduced by 3.2% for primary endoprosthetics and
8.3% for re-endoprosthetics. For the last 5-year follow-up
period, the incidence was 1% after primary endoprosthesis
and 0.8% after repeat endoprosthesis. The results showed
no significant difference in the average incidence of infectious
complications between primary and repeat arthroplasties.
Data are presented in Fig. 4.

A clinical case study of a patient with a periprosthetic
infection treated with the innovative developments from the
study is presented.

Clinical example

The 32-year-old patient Z had the main diagnosis of
“osteosarcoma of the distal part of the left femur (T2G3NOMO,
stage 1IB)." The patient had received combined treatment in
2014-2015 and a two-stage endoprosthetic replacement on
September 26, 2017. The patient also had endoprosthesis
bed infection. The endoprosthesis with the replacement of
the defect was conducted with an articulating spacer in 2019.

Concomitant diagnosis: Psoriasis.

According to the patient, disease symptoms first
appeared in August 2014 following sports activities, when
he noticed pain in the left knee joint. In November 2014, he
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Frequency of early (up to 2 years) endoprosthesis site infection after primary and repeat endoprosthetic replacement
over a 27-year period (type IVA)

L

| 2013-2019

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
L A ]

‘m type IVA, primary endoprosthesis :

m type IVA, repeat éndoprosthesis :

Fig. 3. The frequency of early periprosthetic infection (IVA type) after primary and repeat endoprosthesis replacement.

noted restrictions in left knee joint movements and increased
volume of the left thigh. According to radiography, a bone
tumor was suspected.

On November 19, 2014, a trepanobiopsy of the tumor was
performed. According to the histological study, the diagnosis
was osteosarcoma G3. From December 08, 2014, to February
17, 2015, 4 courses of neoadjuvant polychemotherapy (PCT)
according to the AR regimen were performed.

On March 12, 2015, the distal part of the left femur with
endoprosthesis was resected (Fig. 5). A modular hybrid
endoprosthesis by Stryker (MI, USA) was placed, which
included the cementless femoral stem of the endoprosthesis
and the cemented tibial stem.

The postoperative histological study revealed
osteosarcoma of the femur, osteoblastic variant, with signs

of therapeutic pathomorphosis of grade IIB (80% of tumor
regression according to Huvos).

From April 6, 2015, to June 20, 2015, six courses of
adjuvant PCT were performed. The drugs were administered
through an intravenous infusion port.

In May 2015, after the second adjuvant course of PCT,
skin hyperemia and swelling were noted in the area of
the intravenous infusion port. Antibacterial therapy was
performed at the patient’s home, with a positive effect as
complete relief of symptoms.

In September 2015, the patient noted pain in the left thigh
area, periodic fever up to 38°C, and knee joint stiffness.
Laboratory tests revealed an increase in CRP up to 150 mg/L.

A double microbiologic examination performed at the
patient’s home revealed methicillin-resistant Staphylococcus

Frequency of late (more than 2 years) endoprosthesis site infection after primary and repeat endoprosthetic
replacement over a 27-year period (type IVB)

30,0%
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20,0%

15,0%

10,0%

5,0%

0,0%

2013-2019

‘1992 1993 1994 1995 1996 1997 1998“1999 2000 2001 2002 2003 2004 20057\2006 2007 2008 2009 2010 2011 201‘2‘ 2013 2014 2015 2016 2017‘

T

u type IVB, primary endoprosth'esis

= type IVB, repeat endoprolsthesis '

Fig. 4. The frequency of late periprosthetic infection (IVB type) after primary and revision endoprosthesis replacement.
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Fig. 5. Radiography after primary endoprosthetics in 2015: @ — femoral stem of the endoprosthesis, frontal projection; b — femoral
stem of the endoprosthesis, lateral projection; ¢ — tibial pedicle of the endoprosthesis, frontal projection; d — tibial pedicle of the en-
doprosthesis, lateral projection.

epidermidis (MRSE) (Fig. 6). Etiotropic antibacterial therapy
with vancomycin was performed, showing positive effects
such as fever control, reduction of the CRP to normal levels,
and negative culture.

On January 17, 2017, the patient returned with symptoms
of endoprosthesis bed infection. The double microbiological
examination revealed MRSE. On April 21, 2017, the left
knee joint endoprosthesis was removed, with replacement
of the defect with a spacer (stage 1 of two-stage re-
endoprosthesis). The microbiological examination of the
intraoperative samples (paraprosthetic fluid, soft tissues of
the endoprosthesis bed, and endoprosthesis sleeve) revealed
MRSE, corresponding to a previous episode of an infectious
and inflammatory process.

In the postoperative period, constant inflow and outflow
lavage of the spacer bed with antiseptic “Prontosan” was
performed for 5 days. Etiotropic antibacterial therapy was

carried out: 2 weeks of parenteral administration of drugs
at the inpatient stage (vancomycin at a dose of 2 g/day) and
4 weeks of tablet preparations (fusidic acid 1.0 g #3 orally,
clindamycin 450 mg #4 orally) at the outpatient stage.

In 2 weeks following antibiotic withdrawal, three aspirates
of the spacer bed were taken at an interval of about a week.
No microflora growth was detected in the microbiological
examination of the obtained samples.

On September 26, 2017, re-endoprosthesis of the left knee
joint (stage Il) was performed. A modular endoprosthesis
made by Stryker was installed.

Antibacterial therapy was carried out according to the
last positive microbiological study: 2 weeks of parenteral
administration of vancomycin (1 g two times a day by IV
drip) at the inpatient stage and 2 weeks of tablet preparations
(linezolid 600 mg No. 2 orally, rifampicin 450 mg No. 2 orally)
at the outpatient stage.

Indicator Result

Microscopy

amorphous detritus

1. Staphylococcus epidermidis MRS 1 - 104 CFU/ml

Ne | Name S Ne [Name S
1 |Amox/K Clav R 10 [Levofloxacin R
2 |Amp/Sulbactam R 11 [Linezolid S
3 |Cefazolin R 12 [Moxifloxacin S
4 [Cefoxitin Screen MRS | [13 [Oxaciliin R
5 |Ciprofloxacin R 14 |Rifampin S
6 [Clindamycin S 15 [Synercid S
7 |Daptomycin S 16 [Tetracycline R
8 |Erythromycin S 17 [Trimeth/Sulfa S
9 |Gentamicin S 18 |Vancomycin S

Microbiological test result - Growth is present
Interpretation of the results

S = susceptible
| = intermediate
R = resistant TFG = thymidine-dependent strain

S* = predicted susceptibility R* = predicted resistance

IB = Induces beta-lactamase. Appears under "Susceptible" in species producing beta-

lactamase, It is possible that they may become resistant to all beta-lactam antibiotics.
Follow-up of patients during/after treatment is recommended

N/R = not reported
— untested

EBL? = suspicion of extended spectrum beta-lactamase; confirmatory tests are required
ESBL = extended spectrum beta-lactamase

Blac = beta-lactamase positive

MRS = mecitillin-resistant Staphylococcus aureus

Fig. 6. Microbiological examination of the endoprosthesis bed aspirate.
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Fig. 7. Manufacturing stages of articulating 3D spacer: @ — creating a mold for manufacturing a 3D spacer; b, c — fabricated articulatory
3D spacer of the knee joint; d — defect replacement after removal of the knee endoprosthesis with an articulatory 3D spacer.

Treatment efficacy was assessed based on the
microbiological examination of the endoprosthesis bed
aspirate at the hospital stage and CRP changes at the
outpatient stage.

In January 2019, the patient experienced pain and
swelling in the projection of the endoprosthesis, CRP levels
increased to 134 mg/L. MRSE was detected in the double
microbiologic examination.

Based on the previous positive effect on the background
of vancomycin therapy, the patient empirically received
vancomycin 1 g No. 2 v/v and cefoperazone/sulbactam 2 g
No. 2 v/v (to expand the spectrum of antimicrobial therapy) as
part of the attempted conservative treatment of periprosthetic
infections. The treatment demonstrated a positive effect, i.e.,
CRP reduction to 30 mg/L; however, the full clinical effect of
drug treatment could not be achieved (leukocytes in aspirate,
2.9 x 10° /L).

On February 14, 2019, the left knee joint endoprosthesis
was removed, with replacement of the defect with an
articulating spacer (Fig. 7).

In the postoperative period, constant inflow and outflow
lavage of the spacer bed was performed with “Prontosan”
for 5 days, etiotropic antibacterial therapy for 6 weeks
(2 weeks of parenteral administration of the same drugs at

the inpatient stage and 4 weeks of taking tablets of linezolid
and rifampicin in the same doses at the outpatient stage).

Considering the presence of concomitant chronic disease
with skin lesions (psoriasis), recurrent episodes of implant
infection with an identical bacterial pathogen, and similar
bacteriogram, the interval between the stages of two-stage
re-endoprosthesis was increased to 1 year. To preserve the
functional potential and restore quality of life, a customized
articulating spacer was used to replace the defect after the
removal of the left knee joint endoprosthesis. This design
made it possible to maintain the flexion angle of the knee
joint up to 80° and provide full load on the left lower extremity
3 months after surgery, which made it possible to abandon
crutches and switch to using a cane (Fig. 8).

Considering the acceptable functional result, which
ensures quality of life similar to that of a permanent
endoprosthesis, the patient applied for stage Il re-
endoprosthesis 3 years and 4 months later.

In June 2022, two aspirates were taken for microbiological
examination. No signs of microflora growth were detected in
the obtained samples.

On June 15, 2022, left knee joint re-endoprosthesis
(stage II) was performed. A modular cemented endoprosthesis
by Stryker was installed (Fig. 9).

Fig. 8. Functional result 6 months after the defect was replaced with an articulatory 3D spacer of the knee joint.
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Fig. 9. X-ray after stage Il knee revision endoprosthetics (2022): a — femoral stem of the endoprosthesis, frontal projection; b — femo-
ral stem of the endoprosthesis, lateral projection; ¢ — tibial pedicle of the endoprosthesis, frontal projection; d — tibial pedicle of the
endoprosthesis, lateral projection.

Taking into account the extended period between the
stages of re-endoprosthesis and the previously obtained
effect of antibacterial therapy, the patient was again treated
with vancomycin 1 g No. 2 intravenously and cefoperazone/
sulbactam 2 g No. 2 intravenously for 2 weeks.
Microbiological examination of intraoperative samples (soft
tissues of the spacer bed and spacer fragment) revealed
no growth.

Treatment effectiveness was evaluated based on
the cytosis of the endoprosthesis bed aspirate during
hospitalization (0.2 x 10°/L) and CRP (20 mg/L) upon
discharge. The control of treatment efficacy at the outpatient
stage included the assessment of CRP, which was 3.1 mg/L
in the last control, 3 months after surgery.

At the time of writing (April 2023), no signs of disease
progression and recurrence of the infectious and inflammatory
process were observed.

DISCUSSION

The analysis of 40 studies covering different segments
of endoprosthetics over 49 years (1969-2018) showed mean
ISOLS 2013 type IV complication rate of 10.4%, which ranged
from 0% [4, 8] for endoprosthetics of the diaphysis of the
femur, humerus, and upper third of the humerus to 28.6%
(n=21) [9] for the resection of the lower third of the femur
and upper third of the tibia.

In the 1990s-2000s, significant progress was made
in the surgical technique, perioperative strategy to reduce
infectious complications was developed, and new drug
groups that can correct the depth of chemotherapy-induced
immunosuppression were introduced.

In the analysis of literature data, the dynamics of the
average rates of endoprosthesis bed infection in different
time intervals was monitored.
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Between 1972 and 2003, the mean incidence of
periprosthetic infections for all localizations was 16% and
ranged from 1.6% (n=67) [10] for the upper third femoral
endoprosthetics to 19.5% (n=194) [11] for the upper third
tibial endoprosthetics.

When comparing the results obtained with the results
of later observation periods (20002014 and 2005-2014),
a more than twofold decrease in the average incidence of
type IV complications was found. Thus, during the follow-
up period from 2000 to 2014, the average complication rate
was 8.7% and varied from 2% in the study of Benevenia et
al. (n=41) [6] for different localizations of endoprosthesis to
28.6% in the study of Holl et al. (n=21) [9] for endoprosthesis
of different segments of the knee joint region. During the
follow-up period from 2005 to 2014, the mean type IV
complication rate was 6.3%, which ranged from 0% in the
study by Wang et al. (n=16) [12] for the upper third humerus
endoprosthetics to 22.1% (n=69) in the study by Kostu;j et al.
[15] in the endoprosthetics of various segments of the upper
and lower extremities.

In the study by Pala et al. (n=247) [13], which covered
endoprosthetic surgeries of different segments of the knee
joint region performed during 7 years (2003—2010), the average
rates of type Il complications were 11.4% and 4.1% after
primary endoprosthesis and after revision endoprosthesis,
respectively. The mean time to endoprosthesis bed infection
after revision arthroplasty was longer than that after primary
arthroplasty (p=0.0475). According to the literature, the
incidence of periprosthetic infection varied from 2% to 20%
after primary oncologic endoprosthesis and from 2% to 43%
after repeated operations for various types of complications
[13-16].

Given the significant variations in the average incidence
of periprosthetic infections in oncoorthopedics in different
studies over similar time intervals of observation, the data
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obtained were also compared with the results reflecting
the incidence of infectious complications in orthopedics,
and the specificity of the complication rate depending on
the endoprosthetic segment was assessed. The average
frequency of periprosthetic infections in orthopedic
endoprosthetics of various joints ranged from 1% to 7% [17,
18]. This complication occupies the first place in orthopedic
endoprosthetics. According to various studies, the incidence
of infectious complications in orthopedic knee arthroplasty
ranged from 0.9% to 4.0% [18-20], whereas hip arthroplasty
was associated with infectious complications in 1.1%-2.2%
of cases [21, 22]. Matar et al. reported that 2.7%-18%
of orthopedic endoprostheses are removed because of
periprosthetic infections [23].

A comparative analysis of the incidence of periprosthetic
infection in orthopedics and oncology depending on the
endoprosthetic segment allowed us to reveal their direct
correlation. Thus, in the studied literature sources, the
average rates of periprosthetic infection were 7% in
femoral resection with knee joint endoprosthesis, 5.2% in
femoral resection with hip joint endoprosthesis, and 15.7%
in knee joint endoprosthesis after tibia bone resection. The
high incidence rates of infection in the 1980s and 1990s
were associated with the absence and nonproliferation of
endoprosthesis concealment using the medial leg of the calf
muscle and insufficient fixation of the extensor apparatus of
the knee joint [13]. Myers et al. analyzed 194 patients and
revealed a trend toward a twofold decrease in the incidence
of periprosthetic infection, i.e., from 31% to 14%, when
using a calf flap [11]. In the study by Grimer et al., this rate
decreased from 36% to 12% [24]. In the study by Jeys et
al., which recruited 1,240 patients, a structural analysis of
the incidence of periprosthetic infection depending on the
segment of endoprosthesis over a long period (2 months to
33 years) was performed. The overall incidence of type IV
complications according to ISOLS 2013 was 11%, with a mean
follow-up period of 5.8 years. In this study, a proportional
distribution of infection depending on the endoprosthetic
segment was found, which is in line with the general trend in
onco-orthopedics. The rates of periprosthetic infections after
tibial and femoral resections with knee endoprosthesis were
23.1% and 10.3%, respectively; shoulder endoprosthesis
after humerus resection, 1.1%; femoral resection with hip
endoprosthesis, 6.7%; and femoral diaphysis, 0% [4].

A significant quantitative difference was found
between oncologic and orthopedic endoprosthetics.
The following factors are associated with a higher risk
of periprosthetic infection in patients who underwent
oncologic arthroplasty:

- Long operating times

» Size of the metal implant

» Volume of soft tissues removed (degree of tissue trau-

matization during surgery)

+ Immunosuppression with intermittent adjuvant

conservative treatment [18, 25]
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Currently, the most common pathogens of
periprosthetic infections are coagulase-negative and
coagulase-positive staphylococci, occurring mainly in
monoculture or in combination with Enterobacteriaceae,
nonspore-forming anaerobes, and streptococci, which are
isolated much less frequently. According to polymerase
chain reaction studies, nearly all aerobes, anaerobes,
fungi, mycobacteria, and brucellae are found among the
registered pathogens [26, 27].

The clinical treatment outcome depends on the causative
agent of periprosthetic infections. The choice of antibiotic
therapy regimen and the use of drugs with a proven high
effect are limited by the sensitivity data of the pathogen to
antibacterial agents. The availability of these parameters
can greatly facilitate the choice of treatment strategy for
periprosthetic infections. Thus, in a retrospective analysis
of the results of 3,051 cases of orthopedic hip arthroplasty,
Schmalzried et al. revealed that 38% of cases of periprosthetic
infection were caused by gram-negative bacteria (E.coeli and
Pseudomonas spp.), 33% by S. aureus, 12% by S. epidermidis,
and 10% by Enterococcus spp. [28]. In a study by Zajonz et
al., which included 114 cases of oncologic endoprosthesis
placement, the spectrum of infectious agents was dominated
by coagulase-negative staphylococci (CNS) (73.5%), including
S. epidermidis (26.3%), S. capitis (5.3%), S. warneri (5.3%),
and CNS species not identified (36.6%). S. aureus (15.8%) and
P. aeruginosa (5.3%) were significantly less frequent [29].

The frequency and risk of reinfection also determine the
chosen strategy for re-endoprosthesis, which can be a one-
or two-staged strategy. Based on the results of a statistical
literature review, the reinfection rate after oncologic one-
stage re-endoprosthesis was 47% over an average follow-up
of 54 months, whereas after two-stage re-endoprosthesis,
this rate was much lower at 28% over an average follow-up
of 28 months.

In the study by Sigmund et al. (n=81), the analysis of the
cumulative incidence showed that the recurrent infection
rates in one-stage re-endoprosthesis after 2 and 5 years
were 30% and 39%, respectively; in the two-stage re-
endoprosthesis, periprosthetic infections occurred in 28%
of cases 2 years after surgery and in 48% of cases after
5 years [25].

CONCLUSION

The preventive complex of measures developed in the
study, which included strict adherence to standardized
prophylactic schemes of antibacterial drugs during and after
surgery, changes in the surgical technique, perioperative
management of patients, informing them about the risks
of infectious complications during adjuvant conservative
therapy and after treatment completion for 27 years, allowed
the reduction of the incidence of early endoprosthesis bed
infection by 15.3% with primary endoprosthetics and 7.1%
with re-endoprosthetics.
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Moreover, an important point was the use of extended
antibiotic prophylaxis for up to 5 days, which reduces the risk
of microbial wound contamination to a safe level and provides
a uniform pharmacological concentration of antibacterial
drugs during the period associated with the highest risk of
early endoprosthesis bed infection.

The results of the conservative treatment of periprosthetic
infection allow using it as the first stage of therapy when
the expected infection period is not more than 5-6 days.
Nevertheless, two-stage re-endoprosthetic replacement
remains the main treatment method for the infectious and
inflammatory process.

AOMO/IHUTE/IbHO

Bknap, aBTopoB. Bce aBTOpbl NOATBEPKAAIOT COOTBETCTBME CBO-
ero aBTOpPCTBA MexAayHapoaHbiM kpuTepuam ICMJE (sce aBTopel
BHEC/M CYLLLECTBEHHbIN BKNaA B pa3paboTKy KoHLenumw, npose-
[LeHne UCCNe0BaHus M NMOAroTOBKY CTaTby, NPOYM M 0A00pMAK
(GWHanbHY Bepcuio neped nybnukaumen). Hanbonblwunin BKNag
pacnpefenéH cnefyowmm obpasom: A.B. CokonoBckmin — pas-
paboTKa mfeu, KoHLenLmMu, An3aiHa uccnefoBaxms, 0b3op Mate-
prana no Teme cTaTbm, cbop 1 0bpaboTka MaTepuana, HanucaHue
TeKcTa pykonucy; B.A. CokonoBckuin — paspaboTka KoHLenumm,
[M3aliHa 1CCnefjoBaHWA, HanMcaHue TeKCTa PYKOMMCK, HayyHoe
pefaKTMpoBaHue TekcTa pykomucy; I.H. Mauak — HanmcaHue
TEKCTa PYKOMUCH, HayyHOe pPefaKkTUpOBaHWe TeKCTa PYKOMWCK;
W.H. MetyxoBa, A.A. Kypunbumk — 0630p MaTepmana no Teme
CcTaTbW, HayyHoe pefakTupoBaHue; A.A. XepaBnH — HaydHoe
pefaKTMpoBaHue.
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UcTounuk duHaHcupoBaHuA. ABTOpbI 3asBMAIOT 00 OTCYTCTBUM
BHELLHEro (VHaHCVMPOBaHWA NMpW MPOBEAEHWMW WCCeA0BaHMS
¥ NOAroTOBKe MybnmKaLmv.

KoHdnukT uHTepecoB. ABTOpbI JeKNapupyIoT OTCYTCTBME AIBHBIX
1 NOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBA3AHHBIX C NPOBEAEH-
HbIM MCCIelOBaHWEM W MyBMKaLMeN HaCTOALLIEN CTaTbul.
WHdopmupoBaHHoe cornacue Ha ny6aukaumio. ABTopb! Noay4MM
MMUCbMEHHOE COrflacue NaLMEeHTOB Ha NYBIMKALMIO MX MEAULHCKUX
LaHHbIX 1 GoTorpadui.
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LLikanbl oueHkn MophoMeTPUYECKO rOTOBHOCTH
KY/IbTU KOHEYHOCTU K NPOTE3UPOBaHUIO
W TEXHUYECKOro COCTOSAHMSA 3KCMJlyaTUpPYeMoro nporesa

N.IK. Ocmonanues', M.I. Bunbrunbaees?, X.X. Iprawes?®, P.B. Aboypaxmaros®, P.®. baiikees®

! Ka3aHCKMi rocyaapCTBeHHbI MeAMUMHCKMIA yHuBepcuTeT, KasaHb, Poccuitckan Mepepaums;
ZKnuHuKa MemumHCKoro yHusepeuteta, KasaHb, Poceuitckan ®epepaums;

3TopoacKas KnHudecKas bonbHuua N 7, Kasaub, Poccuitckas Qepnepaums;

“Topoackan KnuHnyeckan 6onbHuua N 16, Kasaub, Poccuiickan Qepnepauus;

5 KasaHCKvil rocynapcTBeHHbI MeaMUMHCKVIA yHuBepcuTeT, Kasakb, Poccuiickas ®epepaums

AHHOTALMA

06ocHoBaHMe. Ha cerofHs 0TCYTCTBYHOT KONMYECTBEHHbIE KPUTEPUM FOTOBHOCTM KyNbTU BEPXHEN /UMW HUKHEN KOHEYHOCTM
nocnie aMnyTaLum UK 3K3apTUKYNSLMM K MPOTe3VPOBaHMI0, XOTS 3TO ABNSETCA KITHOYEBbLIM MOMEHTOM Hayana 3Tana Meau-
LMHCKON peabunutaumm u coumanbHoN afanTaumu nauueHTa. TakKe OTCYTCTBYET LUKana OLEHKW TeXHUYECKOro COCTOSHUA
YIKe 3KCTyaTMpyeMOro npoTe3a KOHEYHOCTH.

Llenb. PaspaboTath WKanbl OLEHKU MOpPGHOMETPUYECKON FOTOBHOCTM KyJIbT KOHEYHOCTM K NPOTE3MPOBaHMI0 U TEXHUYECKOTO
COCTOSIHUS 3KCMyaTUpyeMoro npoTesa.

Martepuanel u Metoabl. MpousseaéH aHanu3 felicTBytowmx ctaHaapToB 1 [OCT, KacalolmMxcs BOMPOCOB NPOTE3UPOBaHHUs
nocnie amnyTauum KoHeyHoctn B Poccuiickoit ®efepaumnn v B MUpe, a TakKe MeAMUMHCKON JOKYMEHTaLUuK, CoAepKallent
MHGOPMaLWI0, PErUCTPUPYEMYIO MPU aMMyTaLMM KOHEYHOCTM WITK 3K3apTUKYNALMM.

PesynbTatbl. Pa3paboTaHHble LKabl OLEHKW COCTOSHMA KyNbTW U TEXHUYECKOr0 COCTOSHUA IKCTTyaTMpYeMoro npoTesa no-
3BONIAT ONPefeNUTb KOHEYHbIE KPUTEPUM FOTOBHOCTW KyNbTU K MPOTE3VNPOBaHMI0 U CBOEBPEMEHHO YCTPaHUTb TEXHUYECKME
AedeKTbl NpoTe3a UM 3aMEHUTL €ro, TeM CaMbiM MOAAEPMMBAA COLMANbHYID aKTUBHOCTb MauMeHTa 6e3 BbIHYMAEHHbIX
nepepbIBOB.

3aknoyenue. B npoBefEHHOM WCCNEAO0BaHUN B OTHOLLEHWUM LKA OLEHKU MOPGOMETPUYECKON FOTOBHOCTU KY/bTW KOHEY-
HOCTM K MpOTE3MPOBaAHMI0 M TEXHUYECKOTO COCTOSHUA 3KCMyaTMPYeMOro NpoTe3a CyLLeCTBEHHO PacluMpeH CMIUCOK Mo3ULMIA,
[LeTaNMU3NPYIOLLMX COCTOSHUE KY/bTU KOHEYHOCTM M 3KCMNyaTMpyeMoro NpoTe3a No cpaBHeHuio ¢ cylecTytowmmm MOCT; Bee-
[ieHbl KOJIMYECTBEHHbIE KpUTEPUM, NO3BONAIOLLME Bpayy-TPaBMaTosory UMeTb YETKUIA anropuTM AeiiCTBUI KaK Npu Kypauum
NpoduNbHBIX NALMEHTOB HEMOCPEACTBEHHO MOC/e aMnyTauuu (3K3apTUKYNALMKM) KOHEYHOCTW, TaK W B MNaHe OLEHKM Co-
CTOSIHWS Y3KEe 3KCMJyaTMpyeMOro npoTe3a; pa3paboTaHbl LWKafbl, MPUTOAHbIE OIS BHEAPEHUS B MEAMULIMHCKMIA 3N1eKTPOHHBIN
[L0KyMeHT00b0pOT.

KnioueBble cnoBa: amnyTauna; Kynbta; npoTes.
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ABSTRACT

BACKGROUND: There are currently no quantitative criteria for the completion of the upper and/or lower limb stump after
amputation or disarticulation for prosthetics, even though this is a key moment at the start of a patient's stage of medical
rehabilitation and social adaptation. Also, there is no scale for assessing the technical condition of a prosthetic limb that is
already in use.

OBJECTIVE: To develop evaluation scales to assess the morphometric stump readiness for prosthetics and the technical
condition of the prosthesis in use.

MATERIALS AND METHODS: The current standards and Interstate Standard concerning the issues of prosthetics after limb
amputation in the Russian Federation and in the world, as well as medical documentation containing information recorded
during limb amputation or disarticulation were analyzed.

RESULTS: The developed scales for stump condition assessment and technical condition of a prosthesis in use will allow to
determine the final criteria of stump readiness for prosthetics and timely eliminate technical prosthesis defects or replace it,
thus maintaining the patient's social activity without forced interruptions.

CONCLUSION: In this study we significantly expanded the assessment scale of the limb stump morphometric readiness and
detailing for prosthetics and the technical condition of the prosthesis in use in comparison with the existing Interstate Standard;
guantitative criteria were introduced, allowing the traumatologist to have a clear algorithm of actions both when treating
patients immediately after limb amputation (disarticulation) and in terms of assessing the condition of the prosthesis in use;
scales suitable for implementation in medical electronic document management have been developed.
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OPUTHATTBHBIE VICCTIE JOBAHNA

BBEJEHUE

BepxHue 1 HWUKHUE KOHEYHOCTM ABNIAKOTCA YacTAMU Tenia
YesIOBEKa, W yTpaTa MaseiLeil U3 UX COCTaBNSIOLLMX NPUBO-
[T K OrpaHUYeHuI0 LIMPOKOro CreKTpa ero usvonornye-
CKWX M COLMaIbHBIX BO3MOXHOCTEMN.

AmnyTauus (nat. amputatio) — 370 yceueHue AUCTanbHO
PacronoXeHHOW YacT1 OpraHa B pe3ysibTate TPaBMbl MW Xu-
pyprudeckon onepauun. Hambonee yacto TepMuH ynoTpe-
bnseTcs B 3HaYEHUM «aMnyTaLMs KOHEYHOCTU» (yceyeHue
KOHEUHOCTU Ha MPOTSKEHUM KOCTU UM HECKONIbKMX KOCTEH)
B OT/INYME OT «3K3APTUKYNAUUM» (BbIUNEHEHUS HA YPOBHE
CycTaBa).

KynbTs KOHEYHOCTM — 3TO YacTb KOHEYHOCTM, OCTalo-
Lasca nocne amnyTauun (3K3apTUKYNAuUM), TpaBMbl UK
06ycnoBeHHas BPOXKAEHHBIM NOPOKOM pa3BUTUsA. [NaBHbIM
06pa3oM KyNbTI0 paccMaTpMBaOT MMEHHO C NO3ULMK €€ NpU-
FOLHOCTU K MPOTE3MPOBaHMIO (A/IMHA U popMa KynbTH, Mo-
ABVKHOCTb B MPUNEXALLEM CYCTaBe, CUMIa MbILLL, COCTOS-
HWe KOXHOro noxpoBa, be3bonesHeHHocTs). [ns cospaHus
MOJHOLIEHHOW KyNbTU U NPaBWibHOMO €€ (hopMUpoBaHUS Nnep-
BOCTENEHHOE 3H3YeHWe MMEIOT TEXHMKA aMmnyTauum u npa-
BW/IbHOE BefleHMe MocneonepaumoHHoro nepuoga. Mexops
U3 cTeneHn GYHKLUMOHAMbHBIX NOPaXKEHWM, Pa3nnyaloT GyHK-
LMOHaNbHble, Mano®yHKLUMOHANbHbIE U HEYHKLMOHAbHbIE
KynbTW.

CoBpeMEeHHbIE TEXHOJIOTUM W3TOTOBEHUS TEXHUYECKUX
cpencTs peabunurtauum (TCP) — npote30B 1 ux Mogenen —
MOMOraloT B HEKOTOPOM Mepe KOMMeHCUpoBaTh yTpaty ¢u-
3M4ECKMX (YHKUMA MauMeHTaMu C amnyTauueid BepXHUX
(MKB-10: S48, S58) u/unm HuxHux (MKB-10: S78, S88, S98)
KOHEYHOCTEMN.

lpoTe3 KOHEYHOCT — 3TO0 TeXHUYECKOe CPeACTBO pea-
BunuTaumm, 3aMeHsIoLLEe YaCTUYHO WM MOSTHOCTBIO OTCYT-
CTBYHOLLYIO MO0 MMEIOLLYI0 BPOXAEHHBIE Ae(EKTbl BEPXHIOK
WM HUKHIOID KOHEYHOCTb U CTyXKallee Ans BOCMONHEHMS
KOCMETUYECKOro u/uin dyHKUMoHanbHoro aedekta [1].

Bonpoc npotesupoBaHus B Poccuitckon ®epepaLmm Kypu-
PYeTcs Ha rocyfapcTBEHHOM YPOBHE W PEryNUpyeTCs TaKMMM
cTanzapTamu, Kak OCT P 51819-2022 [1], FOCT P 51191-2019
(2], FTOCT P CO 9999 [3] v Ap., a Takoke npurasamu N® 86H [4],
N2 107 [5] u N2 106H [6] MunucTepcTBa TpyAa U COLMANLHOM
3awmrbl Poccuinckon Qepepauym (MT n C3 PO).

NHdopmaums 06 n3MeHeHUsIX B YNOMSHYTBIX CTaHAapTax
nybAMKyeTCA B €XerofHo W3[aBaeMoOM MHGHOPMALMOHHOM
yKasatene «HauvoHanbHble cTaHaapTbl». CooTBETCTRYIOLLAs
WHdOpMaLMs, YBEJOMIIEHUS U TEKCTbl Pa3MELLAlTCA TaK-
e B MHbOpMaLMOHHOI cucTeMe 06LLero NoNb30BaHNA —
Ha oduumanbHoM caite PefepanbHoro areHTcTBa no Tex-
HWYECKOMY perynmpoBaHuio U MeTponioruu B ceT MHTepHeT
(www.gost.ru).

Mpy onMcaHWUM COCTOAHUS KyNbTU Nocsie aMnyTaLumn Ko-
HEYHOCTU WUCMOMb3YeTCA MHOXECTBO COCTaBMALLMX, KOTO-
pble feTanbHO BOCCO3AA0T COCTOsHME KynbTu cornacHo [OCT
[1], otyactn npukasam MT u C3 PO [4—6] n npeacTaBneHmaM
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xupypra [7, 8]. YctaHoBneHne nokasaHuii U NpoTMBONOKa3a-
HWW K Ha3HayveHuto TCP, obecneyeHne MMM 3a CYET CpeacTs
(enepanbHoro bloayKeTa 0CyLLECTBASAIOTCA UCXOASA U3 BbLLe-
yNoMsiHyTbIX NpuKa3oB MT u C3 PO.

OpHaKo Ha CerofHsa OTCYTCTBYHT KOJIMYECTBEHHbIE KPU-
TEPUM TOTOBHOCTM KyNbTU BEPXHEW W/WUIU HUMXKHEWH KOHeY-
HOCTMW MOCJie aMNyTaLmMKu K NpOTE3UPOBaHUIO, XOTS 3TO KJllo-
4eBOI MOMEHT Hayana 3Tana MeAMUMHCKON peabunutaumm
U counanbHoi aganTauuv naumenTa [9]. Takxe oTcyTcTByeT
LUKana OLEHKM TEXHUYECKOr0 COCTOSIHUA YIKe IKCMTyaTupy-
eMOoro npotesa KoHe4HocTu [10].

Lenb uccnepoBaHms — paspaboTath LUKanbl OLEHKM
MOp(OMETPUYECKOW FOTOBHOCTU KyNbTU KOHEYHOCTU K Npo-
TE3UPOBAHUI M TEXHUHYECKOTO COCTOSHMS KCMITyaTUpYeMOoro
npotesa.

lpMeHeHWe WKanbl OLEHKN COCTOSIHUSA Ky/bTW NO3BO-
JUT OnpejenuTb KOHeYHble KpUTEPUM FOTOBHOCTU KyNbTM
K MpoTe3MpoBaHuio 1 3bexaTb HeCBOEBPEMEHHOIO Harpas-
NeHUs JIUL, C OrpaHUYeHHBIMU BO3MOHOCTAIMM Ha NepBUYHOE
MpOoTe3MpoBaHme, YTO COKPATUT CPOKM X HETPYAOCTOCO6HO-
cTu. LLkana oLeHKM TEXHUYECKOr0 COCTOSHMSA KCNyaTupy-
€MOoro npoTe3a No3BOJIUT CBOEBPEMEHHO YCTPaHUTb TEXHU-
yeckue aedeKTbl NpoTe3a MM 3aMeHUTb €ro, TEM CaMbiM
NOLAEPKUBAA COLMANBHYID aKTUBHOCTb NauueHTa 6e3 Bbl-
HYXJEHHbIX NEpPepLIBOB.

MATEPUAJIbI U METO/bI

lpousBenéH aHanu3 feicTBytowmx ctangaptos — [OCT
[1-3, 11] u npurazos MT u C3 PO [4-6, 12, 13], Kacatowumxcs
BOMPOCOB MPOTE3UPOBAHUA NOCNE aMMyTaLMM KOHEUYHOCTH,
a TakXKe MeOMUMHCKOW AOKYMEHTaUWW, COLEepMallen WUH-
(hopmaumio, perucTpupyeMyo Npyu aMnyTaLmm KOHEYHOCTH.
Mpu pa3paboTke MOP(OMETPUHECKON LLKASbI OLLEHKN COCTO-
SHUS KyNbTU KOHEYHOCTM BbIN UCMOMb30BaHbl KaK TEPMUHBI
13 FOCT P 51819-2022 [1], TaK 1 MHble 0BLLENPUHATLIE MEAK-
LMHCKMe HauMeHoBaHWA. [apaMeTp, MCKKOYaloLWmMin npoTe-
3MpoBaHKe, 0003HaYanm Kak «/cocTosiHWe napametpa (—1)».

PE3YJIbTATbI

Llikana oueHKn MoppoMeTpU4ECKON FOTOBHOCTU
KyNbTU KOHEYHOCTU K NPOTE3MPOBaHUIO

LLikana oueHku MophOMETPUYECKON FOTOBHOCTU KyNbTH
KoHeyHocTH K npoTesupoBanmio (LUOMIKKIT) B nnaHe onu-
CaHWA COCTOAHWSA KYNbTW COCTOMT U3 HECKOJIbKUX Pa3fesioB:

1. OcTaToyHble aHaTOMUYECKWUE COCTABASIOLLME KyNbTU
BEPXHEN KOHEYHOCTM (C YKa3aHWeM YPOBHA aMnyTaLuK, Ha-
JINYMS KOHKPETHON aHaTOMUYECKOMN COCTaBASIOLLEN U COCTO-
fHus napaMeTpa (otcyTcTByet/coxpaHéH)): 1.1. KynbTs Mex-
NONaToYHO-rPYLHON aMnyTaumm (0CTaToK JIONaTKK, OCTaToK
Knounubl); 1.2. KynbTa npu BblufieHeHUM nneva (BepXHuii
0CTaToOK nnieyeBon Kocth); 1.3. AMnytauma nneya (Bbile
JIOKTEBOTO CyCTaBa), TPETb: BEPXHAS, CPEAHAA, HUKHAS;
1.4. AMnyTaums npepnneybs (HUXKe NOKTEBOr0 CyCTaBa),
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TpeTb: BEPXHAS, CpefHas, HKHAS; 1.5. AMnyTaums B nyde-
3aMACTHOM CycTaBe: HWKHMIA OCTAaTOK KOCTei Mpefnneybs
(oTcyTcTBYET, CoXpaHéH); 1.6. YacTuyHas aMnyTaumm Kuctu
(ManbLa): HUKHWN OCTaTOK KOCTEN KUCTW.

2. OctaToyHble aHAaTOMUYECKME COCTABJIAIOLIME KYNbTW
HWXHEN KOHEYHOCTU (C YKa3aHWEM YpOBHS aMnyTaLuu, Ha-
JINYNS KOHKPETHON aHaTOMMYECKOM COCTaBNAIOLLEN U coCTo-
AHWA napameTpa (oTcyTcTByeT/coxpaHéH)): 2.1. AMnyTaums
Ha ypOBHe Ta3a: 0CTAaTOK KOCTW Ta3a; 2.2. KynbTa npu Bbi-
uneHeHun B Ta306eapeHHOM cycTaBe; 2.3. AMnyTauus beapa,
TpeTb: BEpXHAs, CPedHss, HuxkHAS; 2.3. Kynbta npu BbI-
UneHeHUM B KONIEHHOM cycTaBe; 2.4. AMnyTaums Ha ypoB-
He roJieHu, TPETb: BEPXHAS, CPefHAs, HUKHAS; 2.5. KynbTa
Mpy BbIYIIEHEHWM B FONIEHOCTOMHOM cycTaBe; 2.6. YacTuyHas
amnyTauus CTOMbl, OTAEN: NepefHWN, CPeLHWN, 3afHUWK;
2.6.1. OcraToK KocTw.

3. OyHKUMOHaNbHOe COCTOAHME CycTaBa (CycTaB, NapameTp,
cocTosHue napameTpa (oueHKa mapametpa)): 3.1. Lleneson
cycras': nyiey4eBoN, JIOKTEBOM, JIy4e3ansCcTHbINA, Ta3obeapeH-
HbliA, KONEHHbIN, roneHocTonHbIM; 3.2. Hanuune bypeuta (-1);
3.3. Hannume uKcMpoBaHHbIX KOHTpaKTyp (B rpamycax) (=1):
crubanue, pasrubaHue, npuBeLeHUe, OTBEJEHWE, MPOHALMA,
CYNWHaLWA, POTaLMS, aHKUIO3 CycTaBa; 3.4. Cvna MblLuL?: Hop-
Ma, CHIMKEHIE, CYLLLECTBEHHOE CHYKeHMe; 3.5. CTabunbHoCTb® :
HOpMarbHas, pa3bonTaHHOCTb, HECTaBUBHOCTD.

4. OnucaHne cocTosHMA KynbTu (mapaMeTp, COCTOSHUE
napaMeTpa (oueHKa napameTpa)): 4.1. ®opma Kynbt (Kon-
boobpasHas (bynaBoBuAHas), LMAMHAPUYECKAS, LMIMHAPU-
UECKO-KOHMYECKas, HOpManbHO-KOHUYecKas/naTtosormye-
CKU-KOHUYecKas (—1)); 4.2. nnHa (KopoTKas KynbTa (<6 cM
BEPXHSAA KOHEYHOCTb, <10 CM HWMKHSS KOHEYHOCTb (KyNbTs
Deapa W ronexu)), onTUManbHas KynbTa, LJIMHHAS Kynb-
18)% 4.3. KoxHble nokposbl: 4.3.1. LigeT (po3oBbiit/kpac-
Hblii, $WONETOBbINA, TEMHO-(UOETOBbINA, CUHIOWHBINA (—1));
4.3.2. KoxHble nposBnexus (runepkepartos/MaLepauus
KOXMW, NUOAEPMUS, NIMXEHU3ALMS, IK3eMa, aNNepruyeckue
nposienenus (-1)); 4.3.3. BnaxHocTb (00bI4Has, cyxas/rvnep-
rnapo3s (=1)); 4.3.4. Typrop (coxpaHEH, CHUXeH, apsdnocTy/

Yol. 30 (2) 2023

N.N. Priorov Journal of Traumatology and Orthopedics

0TEYHocTb (—1)); 4.3.5. YyBcTBUTENBHOCTL (COXpaHeHa/noBbI-
LUeHa, CHuxeHa, otcytctByeT (=1)): 4.3.5.1. MoBepxHocTHas
(akcTepouenTtuBHas): 4.3.5.1.1. bonesas, 4.3.5.1.2. Tak-
TUNbHaA, 4.3.5.1.3. TemnepatypHas, 4.3.5.1.4. [nybokas
(nponpuouenTuBHas); 4.3.5.2: 4.3.5.2.1. MblweyHo-cy-
cTaBHas, 4.3.5.2.2. BubpaumoHHas, 4.3.5.2.3. KuHectesus,
4.3.5.2.4. YyscTBo Macchl Tena; 4.3.5.3. CnoxHble hopMbl HyB-
cTBuTenbHoCTH: 4.3.5.3.1. UHTepouentuBHas, 4.3.5.3.2. [igy-
MepHO-NpOCTPaHCTBEHHOEe YYBCTBO, 4.3.6. [IMCKpUMMHaLM-
OHHas YyBCTBUTENIbHOCTL; 4.3.7. CTepeorHos; 4.3.8. Mecto
pacnonoexus pybua (NeuT BHe OMOPHOW MOBEPXHOCTY
KyNbTU/B NJOCKOCTU OMOPHOM MOBEPXHOCTW KynbTh (=1));
4.3.9. TlopBMKHOCTL pybLa (NOABMMKHBINA, MIOTHO NpUNerato-
LMW, CNasH C KOCTbIO, MBILLILEN, MATKUMU TKAHAMM, YacTUYHO
C noasieXKallmMm TKaHamm); 4.4. CocTosiHue pybua (3axKmB-
LWni/He 3axmBLLmiA (=1)): 4.4.1. CocTosHWe KoM pybua (He-
MOBPEXAEHHAA CTPYKTYPa/NOBPEXLEHHANA CTPYKTYPA, y4acT-
KW rMnepeMmupoBaHbl, MOTEPTOCTb, HalM4Me TPELLWH, SI3BbI,
cBuwm (-1)); 4.4.2. XapakTep pybua (IMHEeNHbINA, KeNONaHbIN,
06LUMPHBIA/NPENATCTBYIOWNNA HOPManbHOMY NpUeraHuio
K runb3e npotesa (-1)); 4.4.3. ObLiee cocTosHWe pybua (HeT
LONOJHUTENBHOTO pybLieBaHKs, [ONONHUTENBHOE pybLeBa-
HWe, UCTOHYEHUe, TPybOCTb, rnepkepaTos); 4.4.4. Markue
TKaHU KynbTu: 4.4.5. CTeneHb Tpodmku (HopMoTpodus, -
notpodus, atpodus); 4.4.6. 06bEM MArKUX TKaHEN Ha TopLie
KynbTh (HopManbHbii, feduumt/usbbitok (-1)); 4.4.7. UHo-
POAHOe Teno B TKaHsx (Het/pa (-1)); 4.5. KpoBoobpalueHue
KynbTu: 4.5.1. TeMnepatypa Ha owynb (HopManbHas, Tennas/
xonopHasa (—1)/ropauas (-1)); 4.6. CocTosiHMe KOCTM Kynb-
TH: 4.6.1. Onun (nanbnupyeMmblii (HeT/fa), pOBHbIN, FaJKui,
(ecToHyaTbIl (HanMume e[MHUYHBIX, MHOXECTBEHHBIX, Kay-
[anbHbIX 0CTE0UTOB/0CTEODUTOB B COHETAHUM C HONEBLIMU
owyweHuamm (=1)); 4.6.2. BrictosHue KocTu (MoaKoxHoe/
13 paHbl (=1)); 4.7. OcnoXkHeHNUs Ha NO3AHUX CPOKax nocne
amnytauum: 4.7.1. bonesHeHHOCTb MpuW nanbnauuu (Het/na
(=1)); 4.7.2. bonesHeHHas HeBpoMa (Het/pa (-1)); 4.7.3. DaH-
TOMHas 6onb (Het/aa); 4.7.4. HoumuentmeHas 6ok’ (Het/na
(=1)); 4.7.5. CnoHTaHHasa bonb (Het/ma (-1)): 4.7.6. Cnabas

B C/ly4ae Hanuyua nByx uiu bonee LeneBbIx CyCTaBOB OMMUCaHWe Kaxaoro cyctaBa NpoU3BOAUTCA OTAEJIbHO.

2 OuKcupyIoT Ni60e CHUMKEHWE CUMbI MbILUL, MPUBOAALLEE K 3HAUUTESIBHOMY CHUMEHMIO X DYHKUMA. Cuna MbILLbI MOXET BbiTb M3MepeHa AoCTa-
TOYHO TOYHO, HO 3T0 TpebyeT AOoporocTosLLEN U FPOMO3AKOI annapaTypbl. M3MepeHue cunbl MbILLILbI TaKUM COCO6OM Npy BAMbIX [YBOKMX Nape3ax
W napanuyax (NocneAcTBUsX NOJIMOMUENUTA, TPaBM U Apyrux 3aboneBaHuit) HeBO3MOXKHO. CyObeKTUBHOE CyX[EHME O CTEMEHU COXPaHEHUs! CUbI
MbILLILIb MO3KET BbITb OCHOBAHO Ha OLLEHKe J0CTaTOYHOCTY UMEHLLIECS CUIbl MbILLLbI A4S CTabunu3aumuy bnnxaiiliero cycTasa C KyNbTEN B XOpOLLIO
MOZI0rHaHHOW NPUEMHOM MMib3e MpoTe3a.

Mpu3HaHo, 4To CTabUNbHOCTb CycTaBa sBNSETCA QyHKLMEN LLIeNOCTHOCTH CKeNeTa, CBA30K U HEMpOMBILLIEYHBIX 3/1eMeHTOB. B cTaHpapTe, ycTaHaBnm-
BalOLLEM MeTOAbl ONUCAHMS aMNYTaUMOHHOM KYNbTU HUMHEN KOHEYHOCTW W TpeboBaHMA No ohopMieHU0 perncTpaumnoHHbix aaHHbix MOCT P UCO
8548-2-2021, HeycTOMYMBOCTb CYCTaBa OTHOCUTCS UCKITKYMTENBHO K KOCTHBIM U/WUK CBA304HBIM AedekTaM 1 ux nocneactsusm [11].

OnTMManbHo ANs NocneaytoLLEro NpoTe3UPOBaHIUA SBAETC aMMyTaLMUs Ha YPOBHE CPEAHEN TPETU KOHEYHOCTH.

Mpy HoUMLENLMM CTUMYNALMS CEHCOPHBIX HEPOHOB, Ha3blIBAEMbIX HOLMLIENTOPAMM, BbI3bIBAET CUTHaJI, KOTOPBIA NPOXOAMT M0 LIENU HEPBHbIX OKOH-
YaHWW BOJIOKHA Yepe3 CrIMHHOM Mo3r B rofioBHoM Mo3r [12]. BonbluMHCTBO BUAOB 6oM — 3T0 HouMLieNTUBHAA 6oMb, BO3HWKalOLWAs B pe3ynbraTe
CTUMYNSLMKM BoNeBbIX PELLeNTOpoB BCAEACTBUE TPaBMbI TKaHe! (HOLMLIENTOPOB), KOTOPbIE PACMONOXKEHDI [TTaBHbIM 06pa30M B KOKE UM BHYTPEHHUX
opraHax. TpaBMa MoXeT ObITb NOpe30oM, reMaToMoiA, NEpeIoMOM KOCTH, pe3ynbTaToM aBapuu, 0XK0roM WM ApYruM BULOM NOBPEXAEHUS TKaHW. Haun-
bonee yacto 6onib, BO3HMKAKOLLASA NOCTE XMPYPTUYECKOW OnepaLuy, IBASETCS HOLMLENTMBHOW. OHa MOXXeT ObITb MOCTOSIHHOW UM NEPUOAMYECKON,
NpOBOLMPOBATLCA NPY [BUKEHUM, KALLNE, CMEXe, FYOOKOM BJOXe, MpK CMeHe NOBA3KW Ha XMPYPruyeCcKoii paHe.

DAl https://doiorg/10.17816/VTO114726
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Tabnuua 1. LLIkana oueHKKU MOPHOMETPUYECKOI FOTOBHOCTM KY/bTU KOHEYHOCTM K NPOTE3VPOBaHMI0
Table 1. Scale of assessment of morphometric readiness of the limb stump for prosthetics

TaKTMyecKoe pelleHue Bpada B CNyyae HEroTOBHOCTM
3aknioyeHue
KyNbTW K NPOTe3MpoBaHUI0
CoctosHue PeBusus
Homep | Hassawwe | |  niapamerpa, BosmoxHa aMnyTaLuM PeamnyTauys
pasgena | paspena WUCKMkoHalolee | Kynuta roTosa TEPEEEB::'-I(:;KaH (6e3 u3MeHeHus ("3MZ:::M8
npoTe3upoBaHKe |  nnoresupoanmio Ppeky ypOBHS yp

nedekra aMnyTauuu)

napameTpa KynbTu amnyTauuy) HeobxoanuMa
HeobxoauMa
Ja (kop 1) a (kop 1) Na (kop 1) DNa (kop 1)
(Kom) (Kom) (Kom) On

Het (kop 0) HeT (kop 0) HeT (kop 0) HeT (kop 0)

(owwyLieHre 6oam npu Haxatum) (Het/ma (=1)): pacnpocTpa-
HEHHan (Het/ma), orpaHuyeHHas (Het/ma); 4.7.7. AcenTuye-
CKWE U CENTUYECKME OCNMOXHEHMS: OCTEOHEKPO3, OCTEOMME-
JIUT, NINraTypHbIl CBULL, HarHoewue (mnowaap 1073 M2) (=1).

5. 3HaueHWe 3NEKTPUYECKON aKTUBHOCTU MbILLL,, YNpaB-
NAIOLLMX NPOTE30M: B HOPMe/HIMKe HOpMbI (1),

Mpennaraetcsa GopMa LUKasbl OLEHKV MOp(hOMETpUYECKOM
FOTOBHOCTW KY/bTW KOHEYHOCTU K MpOTe3upoBanuio (Tabn. 1).
KntoueBbIM sBNSiETCA BbIsIBNEHWE NapaMeTpa(-0B), UCKIIOYal0-
Lero npoTe3upoBaHme. [laHHbIi napaMeTp npusHaka 0603Ha-
yaeTcs KoAoM «—1». B cnyyae BbiSBNEHWs TaKoro napameTpa
3aKJIl04eHe SBNSETCA OTPULIATENTbHBIM.

LLIkana oLeHKN TeXHUYECKOro COCTOAHUA
3KCNlyaTUpyeMoro nporesa

BBuaoy coBeplueHCTBA €CTECTBEHHOrO [ABUraTeSIbHOro
annapaTta OpraHWM3Ma YeNlOBEKa KOMIEHCaUMs BbiNafeHus
Gur3nonormieckoi GyHKLUMM yTpaieHHOM KOHEYHOCTH Tpeby-
€T MNpUB/EYEHNS CaMblX COBPEMEHHbIX Hay4HbIX MHMKEHEep-
HO-TEXHUYECKUX 3HaHWI, @ MHIKEHEPHbIE BapUaHTbI peLLeHus
AOBOJAT YMCIO KOHCTPYKLWW 3KCMAyaTMpyeMbIX NpoTe3oB
[0 HeCKonbKux coteH [13, 14].

N3BecTHO HecKoNbKO KilaccumKaumin NpoTe3Ho-opTone-
AMdeckux usnenuit. Mcxops 3 dyHKUMOHANBHOTO 3HaYeHMS
U3penus, NpoTesbl KOHEYHOCTEN AENATCA Ha NPoTe3bl BepX-
HWX W HUXHUX KOHEYHOCTEN [4].

B cBoto o4yepenpb, NpoTe3bl BEPXHUX KOHEYHOCTEN NOA-
pasfensioTcs Ha KocMmeTudeckue (npoTe3 nanbua Koc-
METUYECKUIA, NMPOTE3 KUCTW KOCMETUYECKWH, B TOM YuCHe
MpU BbIYIEHEHUM M YACTUMHOM BbIUYIEHEHUM KUCTH, MpoTe3
npeannieybst KOCMETUHECKMIA, NPOTEe3 Nyieya KOCMETUYECKMIA),
pabouve (npoTe3 KUCTW pabounid, B TOM YuCne Npu Bblufe-
HEHUM M YaCTUYHOM BbIUYSIEHEHWUM KUCTM, NpOTe3 Mpeanne-
ybsi pabounid, NpoTe3 nneya paboumin), aKTMBHbIE (NpoTes3
KUCTU aKTMBHbIA (TArOBLIN), B TOM YMC/E MpU BblYNEHEHUN
M YaCTUYHOM BbIYNIEHEHUM KUCTK, NpOTe3 Mnpeaneybs ak-
TMBHbIN (TArOBbLIN), NpOTE3 Ne4a aKTUBHLINA (TATOBLIN)),
npoTe3bl C MUKPOMPOLECCOPHBIM ynpaBneHWeM (npotes

8 Mpv cnob30BaHUM NPOTE3a C MUKPOMPOLLECCOPHBIM YTIPABIIEHNEM.
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KMCTM C MMKPOMPOLLECCOPHBLIM YMPaBNEHUEM, B TOM YMCHe
MPU BbIYIEHEHUM M YACTUYHOM BbIYIEHEHUM KMCTH, MpOTes3
Npeannieybs C MUKPONPOLLECCOPHBIM YrpaBfieHUEM, NpoTes
nneya ¢ MUKPONpOLLECCOPHBIM YNpaBfeHneM), NpoTesbl Mo-
crie BblYIeHeHWs neya (MpoTe3 Mocne BblYEHEHUs Nieya
C 3NIEKTPOMEXaHNYECKUM NPUBOLOM M KOHTAKTHOW CUCTEMOIA
ynpaBneHus, NpoTe3 Mocne BblYNEHeHUs mneva GyHKUMO-
HasbHO-KOCMETUYECKUN).

MpoTesbl HUKHMX KOHEYHOCTEl NoAPa3AeNsoTcs Ha Npo-
T€3 CTOMbI, NPOTE3 FoNIeHN NieYebHO-TPEHMPOBOYHBINA, NpoTE3
benpa neyebHO-TPEHUPOBOYHBINA, NPOTE3 FOSIEHU AJ1S Kyna-
Hus, npoTe3 begpa A51A KynaHus, NpoTes rofieH! HeModyb-
HbIiA, B TOM YnCie NPY BPOXAEHHOM HeL0pa3BUTUM, MPOTe3
Genpa HeMoayNbHbIN, B TOM YMC/e NMpU BPOXKAEHHOM Heflo-
pa3BuUTWM, MPOTE3 MPW BbluieHeHUM befipa HEMOZYIbHbIN,
NpOTe3 rofieHU MOYJbHbINA, B TOM YMCTE NPU HEAOPA3BUTUM,
npote3 beapa MoaynbHbIA, B TOM YUCIE NMPU BPOXAEHHOM
He[0pasBUTUM, NPOTE3 NpU BbIYNEHEHUN Beapa MOAYbHBIN,
npoTe3 6eapa MOAYNbHBINA C MUKPONPOLIECCOPHBLIM YNpaBne-
HWeM, MpoTe3 NPy BblYIEHeHUM Beapa MoLYNbHbIA C MUKpO-
MPOLECCOPHBIM YNpaB/ieHNEM, MPOTE3 FOJIEHN MOZYJIbHbIN,
B TOM YMCJIe NPU HeLOPa3BUTUM, C MOLYJIEM CTONMbI C MUKpO-
MPOLLECCOPHBIM YNpPaB/IEHUEM.

Bupabl ycTpoiCTB YCNOBHO LEeNATcA Ha y3Nbl CycTaBOB
(BEpXHEN WAM HWKHEN KOHEYHOCTM), Y3Nbl poTaLuu, TArW,
topMoobpasytoLme 1 KOCMETUYECKUE 000104KN.

Mpepnaraemas LlKana oueHKM TEXHUYECKOrO COCTO-
AHWA 3KcnnyatupyeMoro npoTesa (LUOTC3M) (rabn. 2) co-
cTouT M3 cnepylwmx pasgenos: 1. Tun npotesa (Kop);
2. Bup ynpaBnenus npotesoM (Kog); 3. MapkupoBKa u3ge-
nus — npoTesa UM ero anemeHTa (Homep); 4. CoctosHue
U3AeNnua — NpoTesa UKW ero aneMeHTa (Koa): 4.1. IneMeHT,
HECYLUMIA MEeXaHWYECKYK Harpysky (BHELUHWA WM coeau-
HWUTENIbHBIA MOLYMb, BUHT COEAMHEHWS, LapHup, ajanTep,
TONKaTeNb M T.M.), 4.2. 3NeMeHT OCTEeOWHTErpauum: UMMO-
6unmsosan (na (Kop)/HeT (kop)), 4.3. IneKTpoHHOe yCTPON-
CTBO WM MHTEPdENC «4eNoBeK — MaluuHa» U poboTusu-
POBaHHas KOHEYHOCTb — CMeLWanu3npoBaHHbIi MOTop,
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Tabnuua 2. LLIkana oLeHKM TEXHUYECKOr0 COCTOSIHWS KCMyaTUpyeMOro NpoTesa
Table 2. Scale of assessment of the technical condition of the operated prosthesis

Mpotes
Bup HeratusHoe
o MapkupoBka JIneMeHT (yHKUMOHaNEH, Yrpo3a
Tun nportesa ynpaBneHus oLLyLieHue 3aknioueHune
uspenus nporesa KJIMHUYECKNX TpaBMbl
npoTe3oMm o naumeHTa
OrpaHUy4eHui HeT
PemoHT
la (kop 1) Ja (kop 1) Ja (kop 1) npoTesa (kon 1)
(Kop) (Kop) (Homep) (Kop)
Het (Kop 0) Het (kop 0) Her (Kop, 0) 3amena

npotesa (kog, 2)

IMpumeyarue. *cornacHo npukasam MUHMCTepCTBa TPYAa M coLmanbHoiA 3alumThl Poccuitckoit ®epepaumu; *Homepa npuxasos

He YKa3aHbl, TaK KaK OHU MOT'yT MeHATbCA.

Note. *according to the orders of the Ministry of Labor and Social Protection of the Russian Federation; “numbers of orders are not

given, as they may change.

MUKPONPOLLECCOp, HeMpomnopTanbHas CUCTEMA, MHBA3WBHbIE
3NEKTPOAbI ANA YNpaB/eHns, CEHCOPHOE YCTPOMCTBO (BUOpa-
Lus, AaBNEHWe, HaXaTtue, CKMMaHue 1 ap.); 5. HeratuHble
OLLLLEHWUA NaLMeHTa OT 3KcnyaTaummu npotesa (Het (Koa)/
Aa (kop) (=1)); 6. dyHKuMOHaNLHOCTL NpoTe3a (aa/HeT (-1)),
yrpo3a TpaBMbl (Het/ga (—1)). 3akntoueHme: peMoHT/3aMeHa.

KntoueBbIM sBNsieTCA BblsiBleHUe AeEeKTHOro 3eMeHTa
npoTe3a, MUCKIIYAIOLLEro ero AanbHeNLLyl0 3KCnyaTaLmio,
a TakKe CybbeKTUBHOE OLLyLLeHWe nauueHTa. B cnyyae Bbi-
ABNEHUA AedEKTHOr0 3MeMEHTa UM KPUTUYECKOO KIMHU-
YECKOro npuU3HaKa BBOAUTCA KOA «—1», a CaMo 3aKiloyeHme
CBOAMTCA K PEKOMEH[aUMM «PEMOHT 3/ieMeHTa npoTesa
WM YacTUYHas 3aMeHa npoTesa» NMB0 «MojiHas 3aMeHa
npotesan.

OBCYXOEHUE

B HacTosLLiee BpeMs He CyLLeCTBYET NPUHSATON B MEXAY-
HapOJHOI NPaKTUKe TEPMUHOJIOMMH, ONUCBIBAIOLLEH MOMHBIN
AMana3oH XMpypruyeckux ypoBHel amMnyTaLumum KOHEYHOCTE!,
npouenypy amnyTauuu U COCTOSHWE NuL, MepeHecLUmxX am-
nyTaumio. YneHbl KITMHUYECKUX KOMaHA B PasHbIX CTpaHax
pa3paboTanu coBCTBEHHYIO TEPMUHOMOMMIO 1A YAOBNETBO-
peHus cBoux notpebHocten [1, 91. CywiectByet noTpebHOCTL
KIMHUYECKON MeMLMHBI Y MEAMKO-COLMANBHON 3KCMNEPTU3bI
B CTaHZ,APTHOW MeXAyHapOJHO CUCTEME TEPMUHOB, KOTOpas
M03BOSIMT MPaKTUKYIOLWMM BpayaM U CrieumanucTaM npote-
3MpOBaHUs U CITYX6 coLManbHOW 3almMThl BbIMOHUTL Cre-
LyloLIMe 3aauu:

+ TOYHO OMUCATb XMPYPIUYECKYID UCTOPUIO MU, Nepe-

HECLLUMX aMNyTaLyMi0 KOHEYHOCTH;
* O[HO3HAYHO OMMCaTb COCTOSHUE KYNbTH;
 00nerynTb cpaBHEHWE C OMbITOM APYrUX MPaKTUKYlo-
LLMX Bpayen;

* 0MnmMcaTb COCTOSIHME IKCTYaTUPYeMOro npoTesa.

Hactosimee wccnegoBaHve MOCBSALLEHO PeELLEHUIO
2-4 npobneM 13 NpMBeEHHOT0 NepeyHs.

lpoTe3npoBaHMe nocsie aMmnyTauuyM KOHEYHOCTW SIBNSA-
€TCA MHOroacneKTHbIM MPeaMeTOM MeauuuHbl. B cBOEM
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¢yHpameHTansHoM Tpyae H.H. Npuopos ykasbiean, uto Le-
Nbl0 KaXKAo#M amnyTauuu HeobXoAMMO cuuTaThb NonydyeHue
XopoLuei, paboTocnocobHOM KynbTW, KOTOpas Morna Obl
OKasaTb bonbHOMY MoMoLUb, @ He BbITb 415 HEro MoMexou
MMM WUCTOYHMKOM HenpepbiBHbIX CTpafaHui. HeypauHas
KyNbTSl — OCHOBHOE MPEnATCTBUE ANS YAAYHOro NpoTe3npo-
BaHuWs. Kaxabii naumeHT, NnepeHecLUni aMnyTauuio, B Cyyae
HeobX0AMMOCTU JOMKEH NoyyuuTb npote3 [15].

B psne cnyyae GopMupoBaHue KynbTW CONPOBOXAAET-
CS OCTIOKHEHWUAMU, KOTOPble MOTYT BbiTb KaK ATPOreHHbIMM,
TaK U CNeACTBMEM MHAMBWAYaNbHOW PeaKkuuu OpraHu3Ma
Ha XMpYPrUyecKoe BMeLUaTeNIbCTBO, Pe3ynbTaToOM HEBEPHO
nofobpaHHON NporpaMMbl peabunnTaumm B Xoe € 0CHOB-
HbIX 3TanoB. YacTb U3 HUX MOLAAIOTCA TepaneBTUYECKOMY
NEYeHU0, OAHAKO Heu30eXHbl pesynbTaThbl, NPU KOTOPbIX
TpebyeTcs peBU3MOHHAA OmepaLus Ha KOHEYHOCTH, eé pe-
aMmnyTaums npu HeobxoAMMOCTU CMeHbI YPOBHS aMnyTaLUu.

Ulkana oyeHku MopghomempuyecKol 20mo8HOCMU Ky/Tb-
mu KoHedHoCMU K npome3uposaxulo. [lo HefaBHero Bpe-
MEHM 0CTaTOYHbIE aHAaTOMWYECKWE COCTaBNSAIOLWME KYmbTH
KOHeYHoCTH, 0cobeHHO eé pasMep, SBNANUCH ONpeensio-
LWMMU B MNiaHe npoTe3upoBaHua. Ha cerogHs aaHHom npo-
bnembl He cywecTByeT bnarosaps Co34aHUI0 BUOHUYECKMX
npote3oB [16]. B yacTHOCTH, TaKoW pe3ynbTaT TEXHUYECKOro
PeLUeHNs NpoTe3VpOBaHNs BEPXHER KOHEYHOCTH, Kak Luke
Arm, nnn «Pyka Jlioka» (Ha3BaHHas B YecTb Jltoka Ckanyo-
Kepa — OJHOr0 U3 rMaBHbIX NePCOHaMel BCENIEHHON KUHO-
anoneu «3BE3AHbIE BOWHDI»), BEICOKOTEXHOMOMMYHBIA NPOTE3,
KOTOpbIi M03BONISIET Badesblly 0ca3atb, Bneyatnset [16].
B cBa3mn ¢ 3tuMm B paspgenax 1 u 2 LWOMIKKI otcytctBytoT
KaKue-nnbo orpaHUyeHns K NpoTe3npoBaHuio.

KnioueBbIM BNSETCA KMHMYECKOE COCTOSHWE KYNbTH.
Wcnonb3oBaHue coBpeMeHHbIX 3D-TexHoMOrM no3BonseT
no pesynbTaTaM MOAENMPOBaHWA METOAOM KOMIbloTep-
HOM ToMorpadmm He TOMBbKO OCYLLECTBAATb MAaHUPOBaHME
obbEMa onepauuu Npu amnyTauuu, HO U W3roTaBAMBaTb
BbICOKOTEXHOIOMMYHbIE MpOTE3bl C nomolblo 3D-neyatw
LNA 3aMeLLeHNs aHaTOMUYECKOro AedeKTa ¢ MaHUpOBaHu-
€M [l0CTaTo4YHOW OMOpoCnocoBHOCTU U YHKUMOHANBHOCTY
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[17]. B pa3aene wkanbl 3 («OyHKLMOHANBHOE COCTOSHME CY-
CTaBa») rNaBHbIMM haKTOpaMm OrpaHNYeHNs K NpoTe3npoBa-
HUIO SIBNISIOTCA HaIMUME KOHTPAKTYpbI, aHKWI03a B LiENIEBOM
CycTaBe, HeCTabunbHOCTb CycTaBa W Gonb MpW ABUKEHUN
B KynbTe. [lepeyeHb haKTOpOB, OrpaHUYMBAIOLLMX NPOTE3U-
poBaHWe KynbTH, TaKkxKe npuBenéeH B pasgene 4 LIOMIKKI.

OueBWAHO, YTO rpaMoTHOE 0QOPMIIEHME MEPBUYHON Me-
OMUMHCKON [LOKYMEHTaUMM SIBNIAETCA BaKHEMLUEeW CoCTaB-
NAIOLLENA OpraHW3aLMmM U KOHTPOIA KauecTBa MeAMLIMHCKOM
MOMOLLM, C OZJHON CTOPOHbI, @ C iPYrol — 3/1EMEHTOM 0pU-
AVYECKON NPoTeKUMN Bpaya. OCHOBHBIMW JOKyMEHTaMM, OT-
PAKAIOLWMMI COCTOSIHUE NaLMEHTA, ABNSAIOTCA MeAULIMHCKME
KapTbl popm N2 003/y «MeamMuMHCKan KapTa nauueHTa, nony-
YaloLLLEro MeAULIMHCKYHO MOMOLLb B CTaLMOHapHBIX YCIIOBUSX,
B YC/I0BUSAX [HEBHOrO cTaumoHapa» [18], N2 025/y-04 «Me-
OMUMHCKas KapTa MmauueHTa, MonyyaloLlero MeauLMHCKY
nomoLLpb B amMbynatopHbix ycnosusx» [19], N 112/y-80 [20],
KOTOpble CNy}KaT JOKYMEHTasbHbIM [J0Ka3aTenbCTBOM Mpo-
BEAEHHOr0 fie4ebHO-AMarHoCTUYeCKOro 1 peabunutaumoH-
HOro NpoLecca, 0TpaKaloT B3aMMOZENCTBME Nleyallero Bpaya
C ApYrMMK cnieLmanucTamu, cinyxbamm v ucxop, 3aboneBanus.
3TV BOKYMEHTbI OTPAKAIOT AECATHM 06LLMX Ans BCEX Creuu-
anucToB MyHKTOB: MAcnopTHbIE [aHHbIe NaLWeHTa, AuarHo-
CTUYECKME W TepaneBTUYECKME Ha3HaueHns 1 T.4. K xupypru-
YeCKOM UCTopUM 6one3HM NpeLbABNAIOTCA Te e TpeboBaHus,
YTO M K TepaneBTUYECKOW, U SOMONHUTENBHO OMMHA BbiTh
oTpaxkeHa xupypruyeckas cneumduka. Mpu 3ToM nepeyeHb
yacTo BCTpevawLwmxca AedeKToB 0(pOpMIEHNUS NepPBUYHON
MeJMLIMHCKONM JOKYMEHTaLUMU B MEJMLIMHCKOM OpraHv3aumm
roj OT rofia HapacTaeT U JOCTUraeT LecATKOB NyHKTOB [21].
Bo MHoroM npuumHoi 3toro siBnsieTcs HeobxoaMMoCTb 3a-
nonHeHns GopM B PYKOMWUCHOM BapuaHTe. B ycnosusx Ha-
pacTatowero 06bEMa MHGOPMaLMM MPX ONUCaHUW NALMEHTA
C aMmyTaumen KOHEYHOCTU BO3HMKaeT HeobxoaMMoCTb pas-
pabotku LLIOMIKKI, koTopas nerko KoaupyeTcs M 3anosi-
HsieTCA, MOXeET BbiTb BCTPOEHA B NPOQUIIbHBIE 3NEKTPOHHbIE
(opMbI ucTopuit 6one3Hu 1 Nerko NoAAaETcs LmdpoBM3aLmm.

Ulkana oyeHKu mexHUYecKo20 COCMOSHUS 3KChyamu-
pyemoz20 npome3a. WHXeHepHO-TeXHUYecKue TpeboBaHus
K MPOTe3aM BEPXHUX U HUXHWUX KOHEUHOCTEl pernamMeHTupy-
totcst FOCT P 52114-2021 [22, 23] v npukasamu MT u C3 PO
[4—6]. TOCT pacnpocTpaHsieTca Ha y3/ibl MeXaHU4YECKUX Npo-
T€30B BEPXHUX KOHEYHOCTEW, YCTaHaB/IMBAEMbIE B 3aJaHHOE
MONOXKEHME YCUNMAMM MbILLL, YeN0BEeKa U/ C NMOMOLLbH
BHELLHEN CuAbl U oTHocALMecs K noaknaccy 06 18 no OCT
P UCO 9999 [3], n oTyacTn Ha buoHuueckme npotesbl (FOCT
P 59226-2020 (nyHkTbl 4.1, 4.2) [24], TOCT P 58447-2019
(nyHKTBI 3, 4) [25] ¥ npukas 86H MT n C3 PO, paspen 8 «[po-
Te3bl U opTe3bly, HanpuMep, 8-04-01 — «[lpoTes KUCTK ¢ Mu-
KpOnpOLLeCCOpHbIM YripaByieHUeM»). [laHHbIMW [LOKYMEeHTaMu
0xBayeHbl 06LLMe KOHCTPYKTVBHbIE TpeboBaHMA K npoTesy,
TpeboBaHMs CTOMKOCTU K BHELLIHWUM BO3LENCTBUSAM, K KUCTSAM,
K y3/iaM CyCTaBoOB, y3/1aM poTauuu, Taram, hopmoobpasyto-
LLMM 1 KOCMETMYECKUM 000/104KaM, MaTepuanaMm, KOMMJIEKT-
HOCTH, MapKuUpoBKe, ynakosKe. M3noxenHole B [OCT MeToabl

T.30,N\e 2, 2023

DAl https://doiorg/10.17816/VTO114726

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

UCMbITaHUA HA MPOYHOCTb, OCEBOE HArpyXEHWe KOHLLEBOrO
ycTponcTBa M dMKcaTopa NanbLes, UCMbITaHUS MEXaHU3MOB
PacKpbITUs (3aKpbITHS) U QYHKLUMOHMPOBAHUA rapaHTUpYT
HOMMHaTbHBIN CPOK 3KCMJTyaTaLym npoTesa.

Cpokv aKcnyaTaumm NpoTesa pernaMeHTUPYTCA NpuKa-
30M 1071 MT 1 C3 PO [5]. K npumMepy, u3 nyHkTa 8 («[poTesbl
U opTe3bl») CEAYET, YTO MUHUMAbHBIA CPOK MUCMOJb30BaHMS
paboyero npoTesa nneya (kog 8-02-03) coctaBnsieT He Me-
Hee 2 ner.

N3HayanbHO monyyeHue TOro WAM MHOTO MpOTE3HO-
ro U3AEeNnSA 3a CYET JIbFOTHBIX CPEACTB MPOMUCXOAUT NYTEM
NpOBefEHUs OCBUAETENbCTBOBAHMA B YUYPEKIAEHMAX Me-
[VKO-COLMaNbHOM 3KCNepTu3bl ¢ OpMUPOBAHUEM MPU €ro
NMPOXOXAEHUM UHAMBUAYANBHON NporpaMMbl peabunuraumm
UM abunuTaumm, HanpaBneHWeM B OLHO W3 ONpenenEHHbIX
CoumanbHbiM oHpoM Poccun m npukasom MT u C3 PO yu-
PeXAeHWe, OKasbiBaloLLee NPOTe3HO-0PTONeAUYEecKyo Mo-
Mol [26, 27].

ObecneyeHne npoOTE30M MOXET OCYLLECTBAATHCS
KaK B paMKax rocyfapCTBEHHbIX KOHTPAKTOB, 3aK/OUYEHHBIX
Mo pe3ynbTataM TEHAEPHbIX NPOLEAYP C YNOJHOMOYEHHbBIMM
opraHamu (punmanamn CoumanbHoro ¢oHaa Poccum, [le-
MapTaMeHTOM COLMabHOM 3aLUMTbI HAaCENEHWS HAaCENEHHOMO
MYHKTa), TaK U 3a CODCTBEHHbIE CPEACTBA C MOCNEAyHoLLEN
KoMneHcauueii [26]. OHo BKOYaeT cneaytolwue 3Tanbi:

+ odopMNeHne MeOMKO-TEXHUYECKOr0 3aK/ueHus,

B KOTOPOM YCTaHaBNMBAETCS TUM NpoTe3a;

* [OCTaHOBKA Ha YYET;

+ [0baBneHue B CMUCKM 0BpaTMBLLMXCA 33 MPOTE3HO-
opToneaMyeckoi nomollbio [lenaptaMeHTa Tpyaa v
couManbHoOM 3awwmTbl HaceneHus, CounansHoro QoH-
Aa Poccuu;

* MpoBeJeHWe YrONHOMOYEHHBIM OpraHoM (rocygap-
CTBEHHBIM 3aKa34MKOM) KOHKYPCHBIX npouepyp, 3a-
KJII0YEHME KOHTPaAKTA;

* BbICTaBNEHME CYETY;

+ 3aKa3 KoMNeKTylwWwmx (no dakty onnartbl) [27].

ExxeroaHo rpaxaaHaM NpefocTaBiATCA Mepbl Focyaap-
CTBEHHOM MOAMEPHKW B HaTypanbHoi Gopme nnbo B BUAE
KOMIEHCcaLUuu MOHECEHHbIX PacX0Ao0B Ha CaMOCTOSTENbHOE
nprobpeTeHMe Tex UK MHBIX TOBApOB, paboT mnm ycnyr.

C KoHua 2021 ropa nosiBUnacb BO3MOXHOCTb MOKyNaTh
TCP ¢ noMoLLblo 3NEKTPOHHOTO CepTUdUKATA. INEKTPOHHBIN
cepTdUMKaT LONOMHAET UMelowmecss cnocobbl M BHEApPEH
ONs YNpOLLEHUs U YCKOPEHWUS MPOLLECCOB OKa3aHWA noj-
JEPHKM naumenTam [28]. laHHbIN cepTudmMKaT NpefocTaBns-
€T BO3MOXHOCTb CaMOCTOATENbHO NpUobpeTaTh OTAENbHbIE
BWAbI TOBApOB, paboT u ycnyr 3a CYET BIOAKETHBIX CPEACTB
MPY HaJIM4MM OCHOBAHMI LIS MONYHEHWUA Mep roCcyAapCTBEH-
HOM NOALEPKKY B HaTypanbHon dopMe. 3asBneHue Ha nosy-
UeHWe 3NIEKTPOHHOrO cepTuduKaTa nofaéTcs:

* B pervoHanbHoM opraHe CouuaneHoro doHaa Poccuy;

* B MHOrOQYHKUMOHANbHOM LIEHTPE;

* Yepes MmopTan rocycnyr;

* Mo MmoyTe.
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[Ina odopmnenunsa cepTuduKaTa cornacHo nepebiM TPEM
NyHKTaM TpebyloTca creaytoLme JOKYMeHTbI:

* 3afBneHue;

s [LOKYMEHT, Y40CTOBEPSAIOLLNIA JINYHOCTD;

* WHOMBMAyanbHas nporpaMMa peabunuraumm u abu-
JUTaLMK MOCTPaflaBLUEro B Pe3yNbTaTe HeCcYacTHOro
Clyyast Ha NPOM3BOACTBE MM NPOQECCMOHANBHOrO
3aboneBaHus;

* HOMep KapTbl «Mup».

Ceptudurat odopMnsetca Ha KapTy «Mup» noboro
baHKa, a onnara ocyLlecTBAAeTCA TaK e, Kak 1 no nioboil
KapTe, HO UCKITIYMTENBHO LiefieBbIM 06pa3oM — TONBbKO Tex
TOBapoB, paboT WM ycnyr, Ha KOTopble pacrpocTpaHseTcs
LelicTBMe TaKoro cepTudumkarta. Mcnonb3oBaTh ero MoXHo
B MarasuHax M Ans MOKYNOK OHMalH, HO TONIbKO COFMacHo
KaTanory TeXHUYeCKUX CpeAcTB peabunutaumm Ha canTe
CoumansHoro doHpa Poceun (https://ktsr.sfr.gov.ru/). Ecnn
ctoumocTb TCP npeBbILL@eT CTOMMOCTb 3/IEKTPOHHOIO CEpTH-
¢uKaTa, nonyyatenb YCNyrm MoXeT LONNaTUTb U3 cobCcTBEH-
HbIX cpeacTB. [epeyeHb TCP, nprobpeTaeMbix ¢ NOMOLLbIO
3/IEKTPOHHOr0 cepTuduKata, yTBepxkaaetca MT u C3 PO.
WNmeeTca KapTa Touek npogax TCP no aneKTpoHHOMY cepTu-
duKaty B cydbekTax Poccuitckon Oepnepaumnu [29].

B xome akcnnyaTauumu npoTesa BO3HMKAWT TEXHUYe-
CKve pedeKThl, KoTopble TpebyloT 2 Tuna LencTBUN: PeMOHT
UM 3aMeHy npote3a. [poM3BOACTBO NPOTE30B OCYLLECTBAS-
10T GUPMbI, KOTOpLIE U AAl0T FapaHTUIAHBINA CPOK Ha ero 06-
cnyxwuBaHme. COOTBETCTBEHHO, MPU HEOOXOAUMOCTU PEMOHTA
WM LOCPOYHOW 3aMeHbl NpOTe3a BO3HWKAeT lopuanyecKas
KOJINU3MsS, CyTb KOTOPOW CBOAMTCA K QUHAHCUPOBAHUIO pe-
MOHTa WnM 3aMeHbl npoTte3a. PopManbHo, cornacHo MOCT
P 51191-2019, yctaHoBneHHbI CpPoK ciyxbbl npoTe3oB
AOJKEH COOTBETCTBOBATb CPOKaM MOMb30BaHUS MPOTE3HO-
OpTOMeANYECKUMN W3LENUSMU, YCTAHOBNIEHHBIM B MPUKa-
3e 107H [5], a ux cocTaBnAwLMX Y3108 (y3/bl CTOMbI, HECYy-
Lume y37bl, KonieHHble y3nbl u ap.) — FOCT P 51191-2019 [7].
MpoTe3sbl JOMKHbI ObITb NPUrOAHBIMU K PEMOHTY B TEYEHUE
CpOKa cyxbbl. Y4co U HOMeHKNATYpa 3anacHbIX JeTaneil
/M y3noB A0MKHBI ObITb YKa3aHbl B TEXHUYECKUX YCIIOBUSAX
Ha NpoTe3 KOHKPETHOro TMNa (MyHKT 6.2). Y3nbl, BXOAsLME
B COCTaB NpOTe3a, CPOK CNYbbl KOTOPbIX MeHee CPOKa CIyK-
Bbl NpoTe3a B LenoM, cefyeT 3aMeHsATb 3anacHbIMU U3 KOM-
nnekTa noctaBky. opsagoK 3aMeHbl JonKeH ObITb YCTaHOB-
JIeH B TEXHUYECKUX YCTIOBUSX Ha MPOTE3 KOHKPETHOro TWna
no FOCT P 2.601-2019 (nyHkT 6.3) [30]. MpodunakTuyeckuii
yXoZ, 3a NPOTE30M U, NpK HeobX0AMMOCTH, Ero PEMOHT Cle-
LYeT NPOBOAUTb TONIbKO HAa OCHOBaHMM YKa3aHuii No 3KCmny-
aTaumu, U3N0XKEeHHbIX B NaMATKE Mo 06paLLeHnto ¢ U3genvem
(no FOCT P 2.601-2019, nyHkTb 5.2.6, 6.4) [30].

OpHaKo topuanyeckast NpakTUKa NoKasbiBaeT: B [aHHO
CXeMe He YYTEH HIAHC, 4To (MpMa-u3roToBuTENb NpoTe3sa
He HecET 0TBETCTBEHHOCTY 3a ero AedeKTbl, CCbIAACh Ha To,
YTO 3NIEMEHTHI MPOTE3a NOCTYMUAW YXe B rOTOBOM BU[E
OT NPOM3BOJUTENS Er0 3/IEMEHTOB, OTBETYMK OCYLLECTBAAN
TonbKo ux cbopky [31]. MpuunHOM opHOro M3 NyGIMYHBIX
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cynebHbIx npoueccos [31] cTano He ToMbKO Hanuume fedek-
Ta NpoTe3a, HO W NafeHue NauMeHTa C NocreayloLen ero
TpaBMoiA.

MpennaraeMas LWKana OLEHKM W3HAYaNbHO BHIIKOYAET
MapKMPOBKY He TOMIbKO BCero uspenus (npotesa), uto ume-
€T MECTO CErOfIHS, HO U ero KOHCTPYKUMOHHBIX TEXHUYECKUX
3/IEMEHTOB B BU[LE KOL0B, CBA3aHHbIX C GpUpMoii-Npon3soau-
TeneM, 4to, C OFHON CTOPOHbI, CYLLIECTBEHHO MOBBILLIAET OT-
BETCTBEHHOCTb (MpM-NpouU3BoAMTENEi NPOTE30B U UX KOM-
MAEKTYIOLLMX, @ C ApYron — obnerdyaeT feNCTBUA NALMEHTOB
Mpu Nofaye MCKOB B CYA, NPUB/EKas KaK COOTBETYMKOB BCEX
NpOMU3BOAMTENEN, MPUYACTHBIX K U3rOTOBNIEHUIO AedEKTHOrO
npotesa.

Tepmutonorus no TOCT P 51819-2022 n TepmuHonorus,
ucnosb3yemas Npyu peabunutaumMm U NpoTE3UpOBaHWM, CO-
rNacHo JeiCTBYIOLMM HOPMATUBHO-NPAaBOBbLIM [JOKYMEHTaM,
pa3nuyaeTcs B nnaHe npukasos 86H [4], 106H [6], 107H [5],
486H [32]. TMocKonbKy NopaBnsioLiee KOMMHECTBO CreLm-
anucToB, CouManbHO 3almLIaloLLmMX rpaxaaH B PoccuiicKoil
(®epepaunn, 06s3aHbI MCMONB30BaTh TEPMUHOMOTMIO HOP-
MaTUBHO-MPaBoBbIX akToB MT u C3 P®, B dopme LLUOTCIM
npeaycMOTPEHO MCMofb30BaH1e TEPMUHOMOMMW COTIacHO Npu-
Kazam MT n C3 PO. [lpn 3T0M Kofbl BBOAATCA KaK YHU(M-
LMpoBaHHbIN Habop undp. MpeactaBnsetca LenecoobpasHbiM
yHudmumpoanue TepmuHos MOCT u npukasos MT u C3 PO.

B uenom npepnaraeMas LUKana OLEHKW COCTOSIHUA 3KC-
nayaTMpyeMoro npoTe3a SBSAETCA KONMUECTBEHHON, e (op-
Ma npocTa 1A 3an0JIHeHUs U NOALAETCA NIErKOM MHTerpaLmmn
B 3/IEKTPOHHYI0 UCTOpUI0 6onie3Hu Npu e€ umdpoBM3aLmm.

3AKJTIOYEHUE

TpeboBaHua K KynbTe nepen NPOTE3MPOBAHMEM Kaue-
CTBEHHO M3/103KEHbl MPAKTUYECKWU BO BCEX WUCCIE0BaHUAX,
KOTOpbIe KacaloTcs iaHHoM TeMbl [33, 34]. TnybuHa noHuMaHus
npobneMbl cneuranucTamm o4eBuaHa: 1) KynbTs LOMKHE ObiTb
KaK MOXHO JJIMHHEE; 2) KyNbTs He J0MKHA MMETb KOHUYECKYI0
(opMy; 3) A3BbI Ha KOXE [LOMKHbI OTCYTCTBOBATL; 4) aMmyTa-
LIMOHHBIN pybeL, LoMmKeH BbITb NOABUMHBIM, TMALKUM, JIEXaTb
BHE OMOPHOM MOBEPXHOCTM KyNbTW; 5) KyNbTA JOMKHA ObITh
06s3aTeNbHO MOKpbITa KOXEN (MbllULLaMK He 00si3aTeNbHO,
TaK KaK OHVW BCE paBHO B NocneaytoLLeM aTpodupytotcs); 6) Me-
CTO pacnuma KoCTU JOMKHO BbITb FOPU3OHTANBHBIM U TNALKUM,
cycTaBbl — 06/1afaTh XOpOLLEN NOABUMKHOCTBIO; 7) MbILLLbI
KOHEYHOCTM [OMKHbI ObITb pa3BuThl; 8) He LOMKHO bbiTh Cpa-
LLIeHUHA aMNYTaLMOHHON HEBPOMBI C KOXEW. 3TUM MOJHOCTLI0
UcyepnbiBaloTcs Bee TpeboBaHWS, NpeabsBNAEMbIe K XOpOLLE
aMnyTaUMOHHOM KynbTe. py 3TOM HET KONMYECTBEHHBIX LUK
OLIEHKM COCTOSIHUS KaK KyNbTW, TaK W 3KCMyaTUpyeMoro npo-
Te3a Nocsie aMnyTaLmn KOHEYHOCTH.

B T0 3Ke BpeMs MMeeT MeCTO OTYET/IMBAs KOHBEPreHUMs
Pa3nUYHbIX COCTABASIOLLMX TEXHUKM aMMyTaLuu KOHEYHOCTMH,
M3rOTOB/IEHMS NPOTE30B W afanTaLuy KynbTh K NpoTesy.

B nposefnéHHOM uccnepoBaHum B nnaHe LUKanbl oueH-
KM MOP(OMETPUYECKOI TFOTOBHOCTM KYNbTU KOHEYHOCTH
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OPUTHATTBHBIE VICCTIE JOBAHNA

K npoTe3vpoBaHmio 1 LLIKanbl OLEeHKM TEXHUMYECKOro COCTOS-
HUWsl IKCMITyaTUpyeMOro npoTe3a peLLeHbl CrieayloLLme 3a4aum:
* CYyLIECTBEHHO PacLUMpeH CMMCOK NO3ULWK, feTanu3u-
PYHOLLMX COCTOSIHUE KYNbTW KOHEYHOCTW M 3KCTNyaTh-
pyemoro npoTe3a, N0 CPABHEHMIO C CYLLECTBYHLUMMH
I'OCT u npukasamu MunucTepcTBa Tpyada M coumanb-

HoW 3awwmnTbl Poccuiickoin ®eaepaumu;

* BBEeJEHbl KONMYECTBEHHbIE KPUTEPUM, NO3BONAIOLLME
Bpayy-TPaBMaToory UMeTb YETKUN anroputM Leu-
CTBMI KaK MpuW Kypauuu npodmibHbIX NaLMEHTOB He-
MocpefiCTBEHHO NOCNe amMnyTauuu (3K3apTUKYNALMK)
KOHEYHOCTW, TaK M B MNaHE OLEHKU COCTOSHWSA YHe
3KCMNyaTUpPYeMoro npoTesa;

+ paspaboTaHbl LUKaNbl, NPUroAHbIE A8 BHEAPEHUS B Me-
OVLMHCKUIA 3NTEKTPOHHBIA [OKYMEHT0000pOT; Y4TEHO,
4TO OCHOBHBIM HEJIO0CTaTKOM SAB/ISETCA A0NOHUTENILHOE
BpeMS Bpaya Ha paboTy He TOSIbKO C U3BECTHLIMYU BY-
MaXXHbIMM OPMaMM [JOKYMEHTOB, HO M C 3/1eKTPOHHOI
MEAMLIMHCKOM KapTon 60NIbHOrO: BKIIOYEHNE KOMIMbLO-
Tepa W MporpamMmbl, BPeMs Nepexofa M3 OfHOr0 OKHA
B JpYroe U npoyMe onepaumu B HEKOTOPbIX CITydasx
3aHMMAIOT 3HaYMTENbHOE BPEMS, HO [NlaBHOE, YTO OC-
HOBHblE [laHHbIE O COCTOSIHWAM 3[,0pOBbsi BONILHOrO OT-
paxatotca B popMe HeCTPYKTYPUPOBAHHBIX TEKCTOB.

MpeanoxeH 3 dEKTUBHBIN NOAX0S, K LaNbHeiLIeMy pas-
BUTUIO 3/IEKTPOHHON MeIULIMHCKOMN KapTbl 60/16HOr0, KaKoBbIM
sBnsoTcA paspaboTanHble LLIkana oueHKy MopdoMeTpuyecKoii
FOTOBHOCTM KyNbTU KOHEYHOCTU K npoTe3upoBakmio U LLkana
OLIEHKM TEXHMYECKOr0 COCTOSHUS 3KCMyaTMpyeMoro npote-
3a B OpMe CTPYKTYpPUPOBAHHBIX MHTEPAKTUBHBIX MO3ULIMA.
Bnaropaps cBoeit BHYTpEHHel OpraHu3aLUMy — BHIIIOUYEHUHO
KOA0B — OHM NO3BOJIAKT MOSHOCTLI0 M3BeXaTh UX pyKonmc-
HOro 3anoJTHEHNA W NPUTOAHBI A1 paboTbl C 3NEKTPOHHBIMU
Da3amu laHHbIX B TaKuX Nporpammax, Kak Visual FoxPro, Corel
Paradox, SQL Server, My SQL, Perl n gp.

B coBOKYNHOCTM AaHHbIe LWKaMbl CYLLECTBEHHO YNpOLLAT
BeleHMe [OKYMeHTaLUm Bpadamu 1 0bneryaioT XusHb nauu-
€HTa, NEepeHEeCLLero amMnyTauuio KOHEYHOCTM M NoNb3yloLLe-
rocsi NpoTe3oM.

LLIkana oueHKM MOPQOMETPUYECKON FOTOBHOCTU KyJlb-
TW KOHEYHOCTM K MpOTE3MPOBaHUI0 MNpefHa3HavaeTcs
KaK Anf KIIMHWYECKMX CMeLManucToB (XvMpypros, TpaBMaro-
floroB-0pToneoB, peabunuronoros), Tak U Ans paboTHUKOB
MuHucTepcTBa TpyAa M coumanbHOW 3awmTbl Poccuickomn
®epepaumm, NosToMy B HeW NMPUBOAMTCA AeTanbHOE Onu-
caHue cocTosHus KynbTu. B LUKany oueHKM TexHUyecKoro
COCTOSIHUS 3KCNyaTUPYeMOro NpoTe3a BBEAEHbI pasgenb
KOAMPOBaHUS 3N1EMEHTA WU3LENUSA C Liefblo MOBBILLIEHUS OT-
BETCTBEHHOCTW CMELMANIMCTOB MO MPOTE3UPOBAHMIO U Npefs-
NpUATUA-WU3rOTOBMTENEN 37IeMeHTOB npoTesa. [lpeaycmo-
TPEHO BBEAEHWE TEPMUHOB, HEOOXOAUMBIX NPW NpOBELEHUM
MeJMKO-TEXHWYECKOW IKCTEPTU3bI U UCTONb3yeMbIX paboT-
HWKaMK coumManbHoi 3awuTsl. pu 3ToM npuBoguTcs obo-
3HayeHWe TUNa NpoTe3a CornacHo Npukasam MuHucTepcTBa
TPyAa ¥ coumanbHoit 3awmTel Poccuiickon Oepnepauum.
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AHHOTALIUA

06ocHoBaHMe. IPPeKTMBHOCTb paboTbl COBPEMEHHON KIMHUKKM, B TOM YMCie HEMpPOXMPYPrUYECKOH, TPAAULMOHHO OLIEHM-
BaeTCs Yepe3 NpU3My KoMMeKca nokasareneil. OgHaKo obLuenpuHAToro Noaxoaa K oueHke ah@eKTUBHOCTM AeATeNbHOCTH
neyebHO-NPOPUNAKTUYECKUX YYPEXKAEHNN U COOTBETCTBYIOLLEro Habopa yHUBEPCaNbHbIX YaCTHbIX MHAWKATOPOB, N03BOJISI0-
LUMX CPaBHMBATb X MeX Ay C0BOM, HeT.

Lenb. OueHka adeKTMBHOCTU paboTbl HEMPOXUPYPrUYECKOW KIMHUKKU Yepe3 MpU3My MHAMKATOPOB KayecTBa C MOMOLLbIO
LKanbl LOCTUXEHMS LiENeil.

Matepuanbl n Metogpbl. [ng MHTerpanbHOM OLEHKW pesynbTaToB paboTbl HEMPOXMPYPrUYECKOM KNMHUKKM bbio BbibpaHo
11 kntoyeBbIx NoKasatenen (kateropui Lenen). CTeneHb JOCTUXEHMS LieNeBbIX MOKa3aTenen OLeHUBanach € NOMOLLbIO cre-
LManbHOM LUKanbl — LUKanbl OCTUXKEHUA Lener, paspaboTaHHoii KupectokoM u LLiepMaHoM.

Pe3ynbtathl. Ha ocHoBaHMM HempepbiBHOTO aHanu3a KIYEeBbIX NOKa3aTeneid pabotsl B LieHTpe Helipoxvpyprv B nepuop
¢ 2014 no 2021 r. npou3BedeHO «B3BeLUMBaAHME» LIENIEBLIX NOKa3aTenien, chopMupoBaHbl Nokasatenm («0»), OTHOCUTENBHO
KOTOpbIX B NOCNEAYHOLLEM OLIEHUBANAch CTENeHb JOCTUXEHUA Lien (0T «+2» [0 «—2»). PacyéT ypoBHA LOCTUKEHUS Lienen
npousBoamics B Beb-npunoxeHun. Pesynbtatbl pabotbl KinHuKK B 2021 . N0 HEKOTOPBIM MOKa3aTensM 3HauuTesNbHO ynyy-
LWKAMch (KONMYeCTBO NPOBEAEHHBIX ONepaLyid, NocieonepalMoHHas IeTanbHOCTb, MHPEKLMK AbIXaTeNbHOM, MOYEBON CUCTE-
Mbl, MHEKLMM OnepaLmoHHOi paHbl (MeHnHIMTbI) Ha 100 nauueHToB OPUT ¢ 0CNOMHEHHBIM TeYeHMeM), 0TMEYEHO yXyaLLe-
HWe MoKa3aTesen XMPYPruyecKol aKTMBHOCTH, MHMEKLMIA KPOBOTOKA U KONIMUECTBA PEBU3UIA.

3aksitoueHmne. CUCTEMATMYECKUI aHANIU3 KAYeCTBEHHBIX M KONMYECTBEHHBIX MOKA3aTeNen COBPEMEHHOM KIIMHWUKU NO3BOASET
oLeHUTb 3QPEKTUBHOCTb €€ paboTbl C MCMONb30BAHWEM LUKaNbl JOCTUXEHUS Lieneid. VHTerpauma AaHHOW LWKanbl B Beb-
MPUNOXEHWE NO3BOJIAET JIETKO M BLICTPO NOAyYaTh MHGOPMALWMIO O CTEMNEHU AOCTUMKEHWUA MOCTABMEHHBIX LESIEN B PEXUME
peanbHOro BPeMeHU M AeNaeT BO3MOXKHbIM NpoBefieHne BHeLIHero beHUMapKuHra.
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ABSTRACT

BACKGROUND: The efficiency of a modern clinic, including neurosurgery, is traditionally assessed through the prism over a
set of indicators. However, a common approach to assessing the effectiveness of medical and preventive institutions and a
corresponding set of universal private indicators that allow comparing them with each other are not available.

OBJECTIVE: To evaluate the efficacy of a neurosurgical clinic through a quality indicator perspective using the goal attainment
scale.

MATERIALS AND METHODS: Eleven key indicators (target categories) were selected for the integral results assessment of the
neurosurgical clinic. Calculated indicators were evaluated using a special scale — the goal achievement scale developed by
Kiresyuk and Sherman.

RESULTS. Based on continuous analysis conducted on the key work parameters in the Neurosurgery Center from 2014 to 2021,
the target indicators were “weighed” and indicators ("0") were formed, relative to which the degree of goal achievement was
subsequently assessed (from "+2" to "-2"). The level required to achieve the targets was calculated in the web application.
The results of the clinic's work in 2021 have significantly improved by some indicators (number of performed operations,
postoperative mortality, respiratory and urinary system infections, surgical wound infections (meningitis) per 100 ICU patients
with severe complications), while the indicators of surgical activity, bloodstream infections and the number of revisions have
deteriorated.

CONCLUSION. Qualitative and quantitative indicators of a modern clinic can be systematically analyzed to assess the
effectiveness of its work using a scale for goal achievement. This scale integration into a web application makes it possible
to easily and quickly obtain information about the degree of goal achievement in a real-time mode and makes it possible to
conduct external benchmarking.

Keywords: goal achievement scale; goal setting; target indicators; benchmarking.
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OPUTHATTBHBIE VICCTIE JOBAHNA

BBEJEHUE

KoMnnekcHas oueHKa KITOYeBbIX MOKasaTesnen KayecTsa
paboTbl COBPEMEHHOM KIMHUKW OCHOBLIBAETCS HA MOHUTOPUH-
re KOJIMYECTBEHHBIX M KAYECTBEHHBIX MOKa3aTenew, BKIHYak-
LUMX CTPYKTYpPY NOCNEonepaLMOHHbIX OCIOMHEHWUA U aHanu3
TpUrTepoB HebnaronpuaTHbIX CobbITMIA. lpuMeHeHWe TaKoro
MoAxoAa K U3yYeHMI0 0OBEKTUBHBIX AaHHBIX 4151 MOBbILLEHUS
YPOBHSA Ka4ecTBa 1 6e30MacHOCTU MeANLIMHCKON LeATeNIbHOCTH
CTaBMT Nepef HaMu HOBYI0 3afia4y — NPOBeAEeHWUE MHTErpasb-
HOI OLIeHK pesynbTaToB paboTbl KIIMHUKK Ha OCHOBE aHanu3a
CTENeHU AOCTUMEHWUSA NMOCTABNEHHbIX LiENEN.

B ;aaHHOM cTaTbe Mbl 06CYAMM BOMPOCHI OLEHKM 3 deK-
TUBHOCTW paboTbl HEMPOXMPYPrUYECKON KITMHUKY Yepes npu-
3MYy MHAMKATOPOB KayecTsa.

MATEPUAJIbI U METObI

[ins vHTerpanbHoi OLEHKM pe3ynbTaTtoB paboTkl Helipo-
XMPYPrudecKoi KIMHUKK bbino BoibpaHo 11 KiloueBbIx Mo-
KasaTtenel (kateropuv Lenei):

1) KonnyecTBo NPoBeEHHBIX OnepaLuii;

2) 0bOpOT KOWiKMK;

3) cpenHas ANUTENbHOCTL NpebbiBaHKUA NaLMeHTa Ha Koiike
[0 onepaLyu;

4) noBTOpHas rocnuTanusauMs no oAHoMy 3aboneBaHuWio
B TeueHue 30 gHeit nocnie BbINUCKY, %;

5) Xupypruueckas akTMBHOCTb, %;

6) nocneonepauuoHHas NeTanbHoCTb, %;

7) wvHbeKunn obixaTenbHon cucteMbl Ha 1000 nHel BeHTU-
nAaumm;

8) WHbeKumm MoueBoi cucTemsl Ha 1000 fHel NpUMeHEHMS
MOYEBOro KateTepa;

9) wHdeKummM onepaunoHHoi paHbl (MeHWHMUTBI) Ha 100 na-
LIMEHTOB OTAENEHUs peaHUMaLUK U MHTEHCUBHOM Tepanuu
(OPUT) c 0CNOKHEHHBIM TEYEHMEM;

10) mHdeKumm kpoBoToKa Ha 100 naumeHToB;

11) yacToTa nocneonepaLMoHHbIX 0CNoXHeHui (Ha 100 one-
paumii).

CTeneHb JOCTVKEHUS Lieneit OLEeHMBANach C MOMOLLbH
cneuvanbHON LLKanbl — LKanbl goctuxenus uenei (WAL,
KoTopasi bbina paspabortaHa Kupeciokom wu LlepmaHom
B 1968 r. (MunHecora) [1].

lMocne onpepeneHus KIKYEBLIX MOKa3aTesien MpoBe-
[EHO MX CYOLEeKTMBHOE «B3BeLUMBaHWE» (PaHKMPOBaHUeE),
roe 1 — 310 MeHee BawHas Lenb, a 10 — camas BaxHas
uenb. bbim chopMupoBaHbl 0xUaeMbIe pe3ynbTaThl, rae
3a 0 NpuHATBI NyylwmMe NOKa3aTenn KIMHWKM 3a NpOLUbIA
roA nMbo faHHble BefyLwmMX KIMHUK Mupa (BeHYUMapKUHI);
«—2» — 3T0 NoKasatesib pabotbl Ha 20% HuKe 0XKMAaEMOro
pesynbTata; «—1» — Ha 10% HuKe 03kmaaeMoro pesynbrara;
«+1» — Ha 10% Bbile 0XWAAeMOro pesynbrara; «+2» —
Ha 20% Bbllwe oxmMaaeMoro pesynbTarta. VHTepBanoM Bpe-
MeHU, B KOTOPOM NPOBOAUNIACh OLIEHKA JOCTUXEHUS LieNen,
6bin BbIbpaH 0aMH rog.
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BbluncneHne faHHbIX NPOBOAMNOCH C UCMONb30BAHUEM
Beb-npunoxenus cornacHo ¢opMynaMm, npefcTaBieHHbIM
HUXKe.

BbluncneHue 3HaueHus BbIBOPOYHBIX CTAaTUCTUK MPOBO-
Annock ¢ nomotblo hopMynbl (1) Ana pacyéta ypoBHA Ao-
CTUXKEHUS LiENH.

PaccuunTaHHbI 4MCnoBOi NoKa3aTenb Aanee npeobpasy-
eTcsl B BbIBOA COMJIacHO crefytoLmM npasunam: <50 — no-
CTaBJIEHHbIE LieNIn He JoCTUrHyThl, 50-55 — nocTaBneHHbIe
LenM JOCTUTHYTbI U >55 — nocTaBeHHbIe Lenn nepeBbl-
MOJTHEHI.

n
10 Z WiT;
1=1

m mn ! (1)
\/ 2 wiBla) + 3 3 wiw; Bz, 7))
]:

=1 =1y

roe E(z?) — BblbOpoYHOe cpefHee KBaapaTa Lenm,
E(zi,z5) BbIDOpPOYHAn Koppenauus.
E(z}) = %ZT:" 2)
=1
- (zi — B(ai)) (i — E(w)
E(zi,z;) = = =1 - ()
> (@i — B(z:))* Y (y; — E(y;))
1=1 7=1
PE3YJIbTATbI

Ha ocHoBaHWUM HenpepbIBHOrO aHanM3a KIIYeBbIX MOKa-
3atenen pabotsl B LleHTpe Helipoxupyprum B nepuop ¢ 2014
no 2021 r. npou3BefeHO «B3BELUMBaAHMEY LieneBbIX NOKa3a-
Tenei (tabn. 1).

CaMbIMKM BaXKHbIMK LiensiMi ¢ BecoM 8 u 9 6binn Bbl-
BpaHbl NocneonepauMoHHas NeTanbHOCTb, UHPEKLMM Jbixa-
TesIbHOW, MOYEBOW, LeHTPaNbHON HEPBHOM CUCTEM, KPOBO-
TOKa, KOTOpble SBNIAKTCSA OJHAMMW U3 OCHOBHbIX MapKepOB,
XapaKTepU3YHLLMX Ka4yecTBO paboTbl HEMPOXUPYPrUYeCKoi
KIIMHUKY.

Ha ocHoBaHMM nyyluMX AaHHbIX paboTbl KIMHKKKM cdop-
MWpoBaHbl Nokasatenu («0»), 0THOCUTENbHO KOTOPbIX B MO-
cnefyioLeM oLeHuBanach CTeneHb AOCTUXeHUs uenm (oT
«+2» 10 «=2»).

B teuenme 2014-2021 rr. cobupanuch M aHanM3npoBa-
nuck fanHble no 11 paHee BblbpaHHbIM NapaMeTpam. [lo-
NyYeHHble pe3ynbTaThl bbiMK pacnpeseneHbl 0THOCUTENBHO
0a30BbIX lyylwmx napaMeTpos, npuHATLIX 3a 0. Pacnpege-
NeHue NoslyYeHHbIX pe3ynbTaToB paboThl KIMHUKK Mo CTe-
MEeHW LOCTUKEHWA LeNIeBbIX MOKa3aTenen npencTaBieHbl
B Tabn. 2.

BonblwKHCTBO NOKa3aTenen B MOSHOW Mepe He COOTBET-
CTBOBANM BbIOPAHHBIM LIENEBBIM 3HAUYEHUAM OT «+2» [0 «—2,
4TO 3aTPYAHSIET OLEHKY CTENEHN JOCTUXKEHMSA LieNen.

C noMoubto GopMynbl (2) BbiMM paccumuTaHbl BbIOOPOY-
Hble CTAaTUCTMKM KJOYEBbLIX MOKa3aTesiel, YTo Mo3BOJUNIO

177



ORIGINAL STUDY ARTICLES

Yol. 30 (2) 2023

NN. Priorov Journal of Traumatology and Orthopedics

Tabnuua 1. PaHxupoBaHue («B3BELLMBaHMEY) LieNIeBbIX NOKa3aTeneil

Table 1. Ranking («weighing») target indicators

LieneBble nokasarenu Bec
KonuuectBo npoBeAéHHbIX onepaumi 6
060poT KoliKK 6
CpenHas AnUTeNBHOCTbL NPebbiBaHMs NaLMeHTa Ha Kolike 6
lMoBTOpHas rocnuTanusaums no ogHoMy 3aboneBauio B Tedenne 30 gHen nocne BbINUCKY, % 6
Xupypriyeckas aKTMBHOCTb, % 6
lMocneonepauuoHHas netanbHoCTb, % 9
WHderumm apixatenbHoii cuctemsl Ha 1000 gHel BeHTURALMM 8
WHderummn MoueBom cucteMbl Ha 1000 gHeit npumeHenns MK 8
WNHbeKumm onepaumoHHoit paHbl (MeHuHMTLI) Ha 100 naumeHToB OPUT ¢ 0CNOKHEHHBIM TeYEHUEM 9
WHdekummn kposoToka Ha 100 naunenTos 8
Konuuectso pesusuii (Ha 100 onepaLmii) 9
[pumeyanue. MK — MoueBon Katetep, OPUT — oTaeneHre peaHuMaumn U MHTEHCUBHO Tepanuu.
Note. MK — urinary catheter, OPUT — intensive care unit.
Tabnuua 2. Pacnpepenexue LenesbiX NoKasaTesen paboTbl HEMPOXMPYPrUYECKON KIMHUK OTHOCUTENBHO 3HaYeHus «0x»
Table 2. Distribution of target indicators of the work of the neurosurgical clinic relative to the value «0»
CreneHb JOCTUXEHUS
LleneBoi nokasarenb
2 1 0 -1 -2
KonuyecTBo npoBeAEHHbIX onepaumi 11 447 10 493 9539 8585 7631
060poT KoWiKK 39 34,8 30,6 27,05 23,5
CpegHss AnuTenbHOCTb NpebbiBaHUS NaLMeHTa Ha KOMKe 7,6 8,3 9 11,45 13,9
L
Xupypruyeckas aKTMBHOCTb, % 96,4 94,1 91,8 90,8 89,8
MocneonepaumnoHHas netanbHocTb, % 0 0,225 0,45 1,075 1,7
WHderumm apixatenbHoii cuctemsl Ha 1000 gHel BeHTURALMM " 15 20 26,3 30
WHdekummn Mouesoii cucteMbl Ha 1000 aHein npumeHeHus MK " 15 20 23,6 27
e T T e N
WHdekummn kposoToka Ha 100 naunenTos 1,5 2,7 3 6 10
Konnuectso pesusuii (Ha 100 onepaLmii) 2,3 2,61 2,9 3,2 3,5

[pumMeyaHue. «2» — HaMHOro bonblue, YeM nnaHupoBanock (+120%), «1» — bonblue, YeM nnaHuposanock (+110%), «0» —
T0, YT0 NNaHupoBanoch (100%), «<—1» — MeHblUe, YeM nnaHupoBanock (—110%), «—2» — HaMHOr0 MeHbLLe, YeM NNaHMPOBaNoCh
(-120%), MK — moueBoii kateTep, OPUT — oTaeneHne peaHMMaLW U MHTEHCUBHOMW Tepanuu.

Note. «2» — much more than planned (+120%), «1» — more than planned (+110%), «0» — what was planned (100%), «—1» — less
than planned (-110%), «—2» — much less than planned (-120%), MK — urinary catheter, OPUT — intensive care unit.

NpOBECTU WX NOMApHOE CPaBHEHWE, ONPELENUTL UX BIISIHUE
Ha ucxog (Tabn. 3). BelumcneHHble 3HauYeHMs BbIOOPOUHbIX
CTATUCTUK Janee ¢ nomoubio dopMynbl (1) ucnonb3ytotes
ANS pacyéTa YpoBHS SOCTUKEHUA Lienw.

[nsa ynpoweHns paboTbl pacyéTa ypoBHA LOCTUMKEHMS
ueneit bbino paspabotaHo cneumansHoe BeB-npunoxeHue,
B KOTOpPOM MOC/E BHECEHWUS! MHTEPECYIOLMX Hac LieNIeBbIX
nokasateneit Ha ocHoBe dopMynbl (1) pesynbTaThl paccuu-
ThbIBaJIMCb U aBTOMAaTMYeCKW Npeobpa3oBLIBaNUChL B BbIBO,

DAl https://doiorg/10.17816/VT0352509

KaKue Lenu LOCTUrHYThI, YXYLLWWINUCh, OCTaNUCh Ha MecTe
UMW NepeBbLINOSTHEHBI.

PaHee BbIOpaHHbIN BEC W NOMTy4eHHbIE pe3ynbTaThl Kilto-
YeBbIX NOKa3aTeneil 3a YCTaHOBNEHHbIA BPEMEHHON MHTEPBas
(B HaweM cnyyae — rog) BbiAM BHECEHbI B COOTBETCTBYIO-
LUK pa3aen npunoxenus (puc. 1).

lMocne HaaTMsl KHOMKM «paccyMTaTb» (YKasaHo BHUM3Y
Ha puc. 1) gopMmupyeTCs OTYET, AEMOHCTPUPYIOLLIIA, KaKue no-
Ka3aTenM yXyALUmMnCh, OCTaNIUCh Ha MecTe IGO0 YNyyLIMAKCh.
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Tabnuua 3. Onpesenenue koadduumeHTa KOppenaLMM Nocse pacyéTa BbIBOPOUHBIX CTATUCTUK

Table 3. Determining the correlation coefficient after calculating sample statistics

v | 2 | 3 | 5 6 7 | 8 9 | 10 | 1
1 100 03  -053 -089 08 014 055 019 010 -08 0,27
2 03 100 051 020 033 04 050 -009 017 005 030
3 05 051 100 077 08 08 029 003 008 08 0,19
4 08 020 07 100 09 045 077 08 032 095 05
5 08 033 08  09% 100 064 007 03 033 087 0,18
6 014 04 08 04 064 100 055 000 023 076 036
7 05 050 029 07  -007 055 100 008 021 080 002
8 019 009 003 08 03 000 008 1,00 08  -007 042
9 010 017 008 032 033 -023 021 081 1,00 029 056
10 08 005 085 095 08 076 08 007 029 100 076
1M -027 030 019 051 018 03 002 04 -05 076 1,00
Beca:

1. KonHdecTBO NpOBeISHHEIX onepaum‘»'x:| 6

2. OBopor Kodtku:[6

|

3. Cpeanas A THTEIPHOCTE NpedEIRAHHA MAHEHTA Ha xoime:| 6

4. TToBTOpHAR FOCMHTATH3ALHA IO OJHOMY 3a001eBaHHIO B TederHe 30 aHel mocse BEIMHCKH, %6

5. Xupypruvecxas akTHEHOCTS, %6

6. TTocTTeonepanoRHa TeTaTEHEOCTS, %9

7. Llenesoit IToxasarens HEGEKIHH JbIXaTeTbHEOH cHCTeMBI Ha 1000 gHel BeHTHIAIHH] §

8. Llenepoit [Tokazatens HHOeKUHH MoTeBoH cHcTeMbI Ha 1000 nrel MK:[ 8

9. Ienepoi [Tokazatens HHOEKIHHE ONepaHOHHOH paHs! (MeHHETHTEL) Ha 100 manueHToE OPUT € OCIOXEEHHEIM TedeHHeM: |8

10. Lerreroit noxazates Undexmum|$

11. Komiaecteo pepnsnit (5a 100 omepanit):[9

3HAUeHHSA MOKA3aTeei:

1. KomHae cTEO IPOBEAEEHEIX ONepanii] 9539

2. OBopot Kokkm:[30,6

|

3. Cpearas ATHTEIPHOCTE NPeOBIBAaHHA NAHEHTA Ha xoﬁ}:e:| 9

4. TToRTOpEAZ TOCMHTATH3ALMA 10 OJHOMY 320071eBaHHI0 B TedeHHe 30 aHel mociae BRIMHCKH, % 3,3

5. Xupyprugeckas akTHEHOCTb, %:| 91,8

6. [TocaeonepamsoEHad IeTaTbEOCTD, %:| 0,45

7. Lenesoit ITokasatens HHQEKUHHE ABIXATeIbHOM cHCTeMb! Ha 1000 are# BeHTHIAIHM| 20

8. Llenepoii [Tokasatens HHOeKUHH MoTeBoH cHcTeMb! Ha 1000 nre# MK:[ 20

|

9. Ienepoit [TokazaTens HHOEKUHHE ONMepalORHOH paHs! (MeHHETUTEL) Ha 100 manueHToE OPUT € OCITOXEEHHEIM TeHeHHeM: |5

10. Ieneroit mokazareas Hmpexuuu:l 3

11. KonrecTeo pepnsuH (Ha 100 onepanmfx):|2,9

Paccuutats

Puc. 1. UnTepdeiic Be6-npunoeHus. PaHxupoBaHmue («B3BeLUMBaHWE») LENEBbIX NOKa3aTenieil U BHECEHWE Pe3ysibTaToB OLIEHKM Kilto-

YeBbIX NOKa3aTenen.

Fig. 1. Web application interface. Ranking («weighing») target indicators and entering the results of the assessment of key indicators.

DOl https://doi.org/10.17816/V10352509
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Ha paHHOM mpuMepe BUAHO, YTO pe3ynbTatbl paboTbl KIMHM-
ku B 2021 rogy no HEKOTOPLIM MOKa3aTeNsiM 3HA4YUTENTbHO
YAyuWWnch (KONMYeCcTBO NMPOBEAEHHBIX OMepauui, nocne-
onepauuoHHas NieTanbHOCTb, MHGDEKUMU AbixaTesbHOW, Mo-
YeBOW CUCTEM, UH(EKLMW ONepaLMOHHON paHbl (MEHUHIUTDI)
Ha 100 nauveHtoB OPUT ¢ OCOMHEHHLIM TeYeHWeM), 0TMe-
YEHO YXYLLUEHMEe MOKa3aTesiell XMpYpPruiecKon aKTMBHOCTH,
MHEKLMIA KPOBOTOKA M KOMMYECTBA peBU3uM (puc. 2).

OBCYXOEHWUE

JddeKTnBHOCTL paboTbl  COBPEMEHHOW  KJIMHUMKM,
B TOM YMC/ie HEeMpOXMUPYPrUYECKOM, TPAAMLIMOHHO OLIEHMBA-
eTCsA Yepe3 MpM3My KoMMyieKca nokasateneid. Mo MHeHuio

3HaueHHA MOKA3aTe Iel:

1. KonuvecTBO NIPOEEAEHHEIX onepalmﬂ:| 9539 ]

2. OBoport Koitku:[30,6 |

Yol. 30 (2) 2023
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Zidarov et al. (2014 r.), paspaboTka cucTEM OLEHKM 3-
(EeKTUBHOCTW KITMHUK cnocobCTBYET He TOMbKO MOBLILLEHMIO
KauecTBa MeAMLMHCKON NOMOLLM, HO U ONpefeneHnio Ha-
MPaBNEHMIA K OCYLLECTBIEHUIO OPraHW3aLMOHHbBIX U3MEHEHHUIA
B CMCTEMAX 3[paBOOXpPaHEHWs BO BCEM mupe [2]. BaHbIM
ABNSETCA TOT aKT, YTo 06LLENPUHATOr0 NOAX0AA K OLIEHKE
3QHEKTUBHOCTU BEATENBHOCTM Ne4ebHO-NPoMNaKTUHECKNX
YUPEXEHUA U COOTBETCTBYHOLLEro Habopa yHMBEpPCANbHbIX
YaCTHbIX UHAMKATOPOB, NO3BOJIAOLLMX CPABHUBATL UX MEXAY
coboi, HeT [3]. ABnAscb 0HAMM U3 KIIOYEBBIX XapaKTEPUCTUK
opraHu3auum, 3QGheKTMBHOCTL M e€ OLeHKa NpeAcTaBnsT
coboit ofHO M3 Hanbonee MOAKPENNEHHBIX NYBAMKALMAMH
HanpaBneHWI B Hay4HbIX UCCNEAOBAHUSAX U MPAKTUYECKUX
pa3pabotkax [4]. Mo 3Toii NnpuumHe, Kak yKa3biBatoT k. Mapy

3. Cpearas ATHTEIBHOCTH NpeOHIBaHHA MAlHEeHTa Ha xoﬁxe:| 9

4. IToBTOpHAR TOCMHTATH3AUMA 10 OJHOMY 3a001eBaHHI0 B TewerHe 30 JHel mocie BEIMMCKH, % 3,3

5. Xupyprugeckag akTHEHOCTB, %:| 91.3 ]

6. TlocTeonepanFoKHaS TeTaTEHOCTS, %: 0,45 |

7. Llenesott [Tokasatens HHGEKUHE ABIXaTeTbEOM cHCTeMB! Ha 1000 aEed penTHIAIHE| 20

8. Lleneeoit [TokasaTenp HHQEKUHH M09eBOH cHcTeMbI Ha 1000 grei MK:| 20

9. ITeneroii [Tokazatens HHEKIHH ONepaoEHOH pars! (MeHHETHTH) Ha 100 mamueRToE OPUT ¢ OCIOKHEEHEIM TeueHHeM |5

10. Lleneroit nokasareas Hucpexuuuzl 3 |

11. KoerecTeo peensit (a 100 onepanmit):[2,9 |

Pe3yabrarsi:
177.02706123585554

TToCTaBIeHEEIE LETH NePEeEbIIOTHEHE!
YIyIIHIHCh

5. Xupyprudeckas akTHBHOCTD, %

10. Ieneroit noxazatens MHdexuun

11. Konrgecteo peensui (Ha 100 onepanmit)
OcTaaHuch Ha MecTe
2. OBopoT KoHKH

3. Cpearas ZIHTEIPEOCTE NPeOHIBAaHHA NALHEHTA Ha KOHKe

4. TToBTOpHAA TOCTIHTATH3ALHA IO OJHOMY 3a001eBaHHI0 B TederHe 30 mHel mocue BEIMHCKH, Yo

CHIBHO YIy4IIHIHCD

1. Komu4ecTBO NPOBEIEHHEIX ONepanHi

6. IToceonepaoHHAad IeTaTBEOCTD, %

7. Llenesott [Tokasarens HHbEKUHE JpIXaTeIbEOM cHCTeMb! Ha 1000 aHel BeHTHIZIHY

8. Llenenoit [Tokasatens HE(eKIHE MoTepoit cucTeMb! Ha 1000 greft MK

9. Lleneroit [Tokasarens HE(EKUHIT OMepaHORHOH paHs! (MeHHETHTEI) Ha 100 mamuenTor OPHT ¢ OCTOKHEEHEIM TeIeHHEM

Puc. 2. UHTepdeiic Beb-npunoxenuns. PesynbTat, 0TpaatoLmii CTeneHb JOCTUMEHUA Lienen.
Fig. 2. Web application interface. The result, reflecting the degree of achievement of the goals.
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n P. CatToH, nobas cBA3aHHas ¢ OUeHKoW 3PdEKTMBHOCTU
nybnvkauma [aéT cBoé pabouyee onpepenenve. B wuccne-
AO0BaHUAX, MOCBALLEHHBIX OLEHKe addeKTUBHOCTU B cdepe
30paBo0XpaHeHus, NpeobiagaeT IKOHOMUYECKas TPAKTOBKa
NOHATUSA «3QDEKTUBHOCTbY, YTO B TAKOM Y3KOM MOHUMaHUM
3aTPYLOHWTENBHO NMPUMEHATb B YNpaBfieHYeckux Lensx [5].
KpoMe Toro, 3a4acTylo ucciefioBaTeN He OLEHUBAIOT 3¢-
(eKTMBHOCTb JleYebHOI AeATeNbHOCTH, @, MOLMEHAS pe3yib-
TaT Nle4ebHON [eATENbHOCTU KIMHUKM KONMYECTBEHHBIMU
MoKasaTensaMm1, XapaktepusyoT 3db(eKTUBHOCTb UCMONb30-
BaHus e€ pecypcos [6, 7].

[ins oueHKM paboTbl XMpYPrYEcKOM KIMHUKK, KaK mpa-
BWJI0, PUMEHSAIOTCA TaKMe MOKa3aTenu, Kak KOJIYEeCTBO Bbl-
MOSTHAEMBIX OMepaLyi, KOMKoobopoT, CpeaHU KOWKO-AeHb
L0 Y nocne onepauuu, 40NN BbICOKOTEXHOOMMYHbIX onepa-
LMIA, XMpYprudeckas aKTMBHOCTb, MOCNeonepaLMoHHan fe-
TanbHOCTb U Ap. B Bonbluen cTeneHn 3To KONMYECTBEHHbIE
MnoKasaTenu, KoTopble AaloT NpeABapuUTeNbHOE NpeacTaee-
Hue o paboTe cTauuoHapa UM OTAENEHNS.

Ha Haww B3rnsag, 60nbLuylo MHPOPMATUBHOCTb MOKET 0be-
CNEYUTb KOMMJIEKCHBIW aHanM3 He TOJNbKO KOJIMYECTBEHHDIX,
HO M Ka4ecTBeHHbIX noka3atenen [8—10]. CnenyeT oTMeTUTB,
YTO aHaNnU3 CTPYKTYPbl HEKOTOPBIX KOIMYECTBEHHBIX MOKa-
3ateneii cnocobeH TpaHchHOpMMPOBaTb UX B KaYeCTBEHHbIE.
HanpuMep, nHdbopMauus o BbINOSHEHHBIX ONepaLmsX, CTPYK-
Type OCNOXHEHWUN U UCXOAAX JIeYeHMs NM03BONISET 00bEKTUB-
HO OLIEHUTb CJTOXHOCTb M Ka4YeCTBO XUPYPruyecKo AesiTenb-
HOCTU OTAENEHNS.

PaboTa no noBbILLEHMIO YPOBHA Ka4ecTBa OKa3aHUs Me-
LVLMHCKOI MOMOLLM, B YaCTHOCTH, HamnpaBJieHa Ha CoKpaLLe-
HWe uucna HebnaronpusaTHbIX cobbiTui (HC), npexxae Bcero
npepoTBpatuMbIx. [Ing Bbisenenns HC xopoluo 3apeKoMeH-
posan ceba Metop, peructpauum Tpurrepos HC [9, 10], cpeam
KOTOpbIX Hanbonee MHGOPMATUBHBIMU LIS HEMPOXMPYPriu
ABNAOTCA ClefyloLLme:

* He3aniaHWpoBaHHbIN NepeBog naunenta B OPUT B Te-

yeHue 48 yacos nocse onepauuy;
 Tpombo3mbonua NéroyHoi apTepuy;
+ TpoM603bl rNYBOKUX BEH HUXHUX KOHEUHOCTE;
* MosiBNEHWe/NPOrpeccupoBaHu1e NPOSEKHEN;
*  BHYTPMOONBHUYHBINA MHCYNBT;
* CHWXEHWe reMornobuHa uam rematokputa Ha =25%
M0 CPaBHEHMIO C UCXOAHBIM YPOBHEM B TeyeHue 72 ya-
COB;

* He3annaHWpoBaHHble peaHMMaLMOHHbIE MEPONpPUATUSA
B TEUEHME 24 4acoB nocne onepaumy;

* WCKYCCTBEHHas BEHTUNALMA NETKUX B TeueHue bonee
24 yacoB nocne onepauuu;

* He3anjaHWUpOBaHHbIE MOBTOPHbIE XUPYPruyecKue BMe-
LIaTeNbCTBa B OJJHY FOCMUTANM3aLMIo;

« reMoTpaHcdysns cBbILe 3annaHNpOBaHHbIX 06bEMOB
B TEUEHMe 24 yacoB nocne onepauuy;

* onpefeneHue HeUTpodUILHOrO NIeoLMUTO3a JIMKBOPA;

* BbICEB NaTOreHoB U3 KPOBU M JIMKBOpA.

BakHol cocTaBnswoLLei OLEeHKM paboTbl MeaNLMHCKON

T.30,N\e 2, 2023
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OpraHM3auuu SBASETCA aHanM3 OCNOXHEHWN XWpYpruye-
CKWX BMELLIATeNbCTB, YTO TaKKe CMocobCTBYET yNyyLLeHuIo
KauyecTBa JieYeHmMs 1 NOBbILLEHN0 6e30MacHOCTM NaLMEHTOB
[9, 10].

Haw onbiT paboTbl nokasan, 4to 06bEKTMBHLIM aHanu3
paboTbl Ha OCHOBaHUM OLEHKM U3MEPEHWN eé pe3ynbraTa
MOJIOKMTENBHO BNMSAET HA NPUHATUE KIIMHUYECKUX U YNpaB-
NEHYECKUX PEeLLEHMIA.

AHanus pesynbtatoB paboTbl 60NbHULBI HA OCHOBE U3Y-
ueHus boMbLLOro KOMYecTBa NapaMeTpoB JIEXUT B OCHOBE
Mep, HanpaBJeHHbIX Ha MoBbiLLeHne 3ddeKTMBHOCTU. B cBolo
o4yepedb, 3QMEKTMBHOCT SBNAETCA 371EMEHTOM CUCTEMBI
ynpaBNeHUs OpraHm3auuen.

B Hay4Ho# M NpaKTMYeCKOM NTEpaType pa3nuyHbIMM aB-
TOpaM¥ ObIM HEOAHOKPATHO NPEANIOEHBI ONUCaHUS 00LLMX
CxeM oueHKu adpdextusHocTH [11, 12].

3T cXeMbl BKIHOHAIOT HECKOBKO QYHKLUMOHANBHBIX 3Ta-
MoB, CYyTb KOTOPbIX MOJKHO CBECTU K TPEM:

+ cbop mHbOpMauuM o [eATeNbHOCTU OpraHu3aLum

(KNMHUKK);

+ 00paboTka MHpopMaLmK;

* WCMOMb30BaHWE MONYYEHHBIX LAHHBIX S NPUHATUSA

peLLenus (B ynpaBneHYECKUX LiENsX).

OnucanHas 0b06LLEHHas cxeMa oueHKM 3 dEKTUBHOCTH
[eATeNbHOCTM OpraHu3auuy npeanosnaraeT MCMosb30BaHue
MosTy4yeHHoN MHPOpPMaLMK B OMPeAeNEHHbIX YNIPaBIEHYECKMX
uensx. Cnegyetr oTMeTUTb, YTO B MPaKTUKY MeHEKMEHTa
KOHLeNUMI0 ynpaBneHYecKon AeATeNbHOCTY, OCHOBaHHYH
Ha NOHATUM «ynpasnieHre no uenam», BBen B 1934 rogy He-
MeLKun aKoHoMmucT [1. [dpykep. B panbHenweM bnaropaps
pabotam P. KannaHa u [l. HoptoHa [8] B 3anagHoii npaKkTuKe
LUMPOKOE PacrpoCcTpaHeHne NOAYUMNIM KOHLENLMA ynpasne-
HWA peanu3auueit cTpaTerim u MeToamKka nsmMepenus addex-
TMBHOCTU fesTenbHocTn npeanpusatus Balanced Scorecard
BSC, nnmn cucteMa cbanaHcMpoBaHHBIX MOKa3aTesiel, 0CHO-
BaHHas Ha pacyéTe KIKYeBbIX NoKa3artenen 3QheKTMBHOCTH
(anrn. Key Performance Indicators, KPI). KnioueBble noka-
3aTenu 3PPeKTUBHOCTU — MOKa3aTenu QyHKLMOHUPOBaHMS
OpraHu3aLmm, KoTopble YCTaHaBAMBAIOTCS AN LOCTUKEHUS
onpefenéHHblX cTpatermdeckux uenen. C nomowbio KPI
MOXHO MJIaHWPOBaTb WM KOHTPOIMpoBaTh 3(QEKTUBHOCTb
LeATeNbHOCTY Ha Pa3fINyHbIX YPOBHAX YNpaBeHus.

Hamu 6bina BoibpaHa LWKana [OCTUXKEHUS LieNeid, OnbIT
paboTbl € KOTOPOI y HAc Ye UMENCa B X0[e UCCNe0BaHus
UCXO[I0B JIEYEHWUS MALMEHTOB C [lereHepaTvBHbIMU 3abone-
BaHMAMM NO3BOHOYHMKA [8, 13-15].

WAL 6bina paspabotaHa Kupeciokom u LepmaHoM
B 1968 r. (MuHHecoTa). opsaaoK eé NpUMEHeHUs XOpOLLO
onucaH B autepatype [16].

OcHosHoe oTnnume LWL, oT Apyrix MeroLLMXca MHANBN-
[yanu3upoBaHHbIX METOA0B OLieHKN 3 dEKTUBHOCTM paboThl
MeAVLMHCKOW OpraHM3aumy 3aKiIio4aeTca B TOM, YTO MYHKTbI
1 Bannbl 3TON Kbl ONpesensTcs cCaMUMU MeAULIMHCKUMU
pabotHukamu. LWL npepHa3HauyeHa AnA MHOMXECTBEHHbIX
WHOMBUAYANbHbIX LENel W, YTo CaMoe rNaBHOE, COLEPHUT
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dopmyny ans BbluMcnieHua obliero cTaHpaptHoro banna.
Kak n nioboii MHCTPYMEHT, LUKana UMeeT CBOW NpenuMyLle-
CcTBa U HepocTaTku. K npenMyLLecTBaMm WKanbl JOCTUMHEHNS
Lienen OTHOCATCS:

* BO3MOXHOCTb CAMOCTOSATENbHO ONPefeNUTb LieNy;

+ BO3MOXHOCTb KaK OLEHMBATb CTEMEHb LOCTUKEHUSA
noc/efoBaTeNlbHO MO KaXaoW U3 Leneid, Tak U nony-
YaTb MHTErpanbHbIi pe3ynbTar;

* YCTaHOBJIEHME peasbHbIX U BUAWUMBIX MIAHOB;

* MOHUMaHWe Lieneii cneunanucTamu;

* pacLUMpeHMe y4acTUs KOMNIEKTMBA B CTpaTerMyecKoM
NNaHNpOBaHNK.

K HepocTaTKaM LUKanbl MOXHO OTHECTW TO, YTO NpK no-
CTAHOBKE MOXET BO3HWUKHYTb JKeNaHWe 3aHW3WTb WK, Ha-
060poT, 3aBbICUTL LiefIeBble 3Ha4eHMs), YTobbI Npouecc fo-
CTWXeHMA bbin npoLue.

WAL npesHasHayeHa AN MHOXKECTBEHHbIX MHAWMBUAY-
anbHbIX Lenei 1, YTo camoe rnaBHoe, cofepuTt dopmyny
ANs BbluMCrIeHUs obuero cTaHaapTHoro 6anna. OHa no3Bo-
NSIeT NPOBOAMTb MHAVBUAYabHbIE UHCTPYMEHTANbHbIE CpaB-
HeHWs, 3anosHseTcA B BUAE GOpMbI, HAa KOTOPOM MO ropu-
30HTaIbHOM OCK 0TMEYATCA MHAMBMAYaNbHbIE Lenu [8, 13].
lNpouecc 3anonHeHuss KoHTponbHoi Tabmuubl LWWALL coctout
W3 LIECTW 3TanoB.

« 1-n atan — BbIbOp KaTeropuu Ueneii. MomMuMo Toro,

4TO 3TOT 3Tan NpefcTaBnseT coboil OTNpaBHyl TOY-
Ky B npouecce 3anonHenus WL, Ha Haw B3rnsg, oH
ABNSETCA KIHOYEBBIM, TaK KaK 00bEKTUBHOCTb Jasb-
HeWWuX NOACHETOB ByaeT HAaXxoAMTLCS B NPAMON 3a-
BMCUMOCTM OT MOCTaBfIEHHBIX Liened nedenus. Mpu
BO3HMKHOBEHWM HOBbIX LieNei UX MOXHO ,006aBUTb.

» 2-Vi 3Tan — paHXupoBaHue («B3BELLUBaHMEY) LiENEN.
Cpasy HyXHO NoAYepKHYTb, YTO 3TOT 3Tan Heobs-
3atenbHbld. CyTb ero 3aki4yaeTcs B BO3MOKHOCTU
MPUCBOEHWSA KaTeropusM Lieniein cybbeKTUBHOMO Beca,
KOTOpbI 0Tpa)KaeT UX BaXKHOCTb.

 3-1 3tan — BbIbOp BPEMEHHOIO MHTEpBana An1s no-
cnefylowlero KoHTpons. Ha faHHoM 3tame Heobxo-
LOMMO ONpejenuTb MHTEpPBaNn BPEMEHW, HA KOTOPOM
oLeHWBaeTCs LocTuxeHue ueneil. OH MoxeT 6biTb
pa3HbIM, HO, KaKk NpaBwuio, [J1A BCEX Lienei OH 0au-
HaKoB.

* 4-n3tan — GhopMyNMpOBKa 03KMAAEMBIX PE3yNbTaTOB.
Haubonee BeposTHbINA pe3ynbTaT 0603HauaeTcs Kak
«0» 1 pacnonaraeTcs B LEHTPe KOHTPOSbHOW Tabnu-
ubl. CTeneHb [OCTMXEHUS LOMKHA ObiTb HarNAQHOM,
OnMUcaTenbHOM U 06 EKTUBHON.

+ 5-1 3Tan — 3anofiHeHue APYrUX YPOBHEN LUKanbl.
OcTaBLLUmMecs YypoBHHU Lieneii 3anofHATCs B rpadax co-
OTBETCTBYIOLLWMX Lieniel. TaM YKa3bIBaloTCS BO3MOXHbIE
pe3ynbTaTbl: «FOPa3A0 Xyxe, YeM OXuAanochy» (-2),
«HECKOJTbKO XYKe, YeM 0XMAanock» (—1), <HeCKONbKO
NyylLle, YeM OXMAANoChb» (+1) M «ropa3fo Nydile, Yem
oxuaanocb» (+2). Kak 1 caMblii BepOSATHbINA pe3yib-
TaT, KPUTEPUN JOCTUXKEHUSA [LaHHBIX LieNiel AOKHbI

Yol. 30 (2) 2023
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ObITb 0OBEKTMBHBIMM W HarngaHbIMKU. Llenn pasHbix
YPOBHEMN He AOMKHbI NepeceKaThes U AOMKHbI NIETKO
oueHvBaTbCa B bannax. Ecam cnoxHo npeacTaBuTk pe-
3y/bTar nyulle, YeM Ha ypoBHe «0», TO YpoBHU «+1»
U «+2» MOryT BbITb LUKANMpOBaHbl KaK [AOCTUXEHUE
TOrO XK€ YPOBHSA, HO C MEHBLLMM BPEMEHEM WU MEHb-
LKMm 3aTpatamu. OnucaHne ypoBHEI MOXHO Novepn-
HYTb U3 CTaHAAPTHbIX LUKaJ.

* 6-if aTan — KoHTposb. Ha 3ToM 3Tane npom3soamTCs
OLiEHKa N0 CTeneHu JOCTUKeHUS Lenen. [locTUrHyTbIN
cTaTyc 06bIYHO 0TMeyaeTcs 3BE3[,04KOM, @ HaYasbHbIN
OLIEHOYHbI/ YPOBEHb — TaNIOYKON.

K HepoctatkaM LUJLL MoXHO TaKxKe OTHECTU MCXOOHOe
NpeanosioxeHne o Koppensuum Lenei Ha yposHe 0,3. C og-
HOM CTOPOHbI, 3TO OrPaHUYEHWE, KOTOPOro TPYLHO L06UTLCSA
B peanbHoM CUTyauuu, ans Lieneid, BbloMpaeMbiX U3 KaKux-
TO NPUKNAAHbIX CO0BbpaXKeHW, — HEKOTOpble M3 HUX MOryT
ObITb 04EHb BbICOKO KOpPeNMpoBaHbl, a Apyrue, Haobopor,
He3aBucKMbl. BMecTe ¢ TeM 3To TpeboBaHue npeAcTaBns-
eTCA WU3NIULWHAM NPU HaIMYMM LOMOJHUTENBHBIX AaHHbIX.
MpennonoxuM, YTO MOKa3aTenu KIMHUKW Habnwpanuch
Ha MPOTSAXEHWUM KaKOro-TO LIUTENIbHOr0 BPEMEHM (B HaLLEM
cnyyae — 8 net). 310 NoO3BONAET NOMYYUTb BbIOOPOUHBIE
OLIEHKM BCEX HEODX0AWMBIX CTAaTUCTUK, B TOM YKCe nonap-
HbIX KOppPenALMI Lieniel, ¢ 40CTaToO4HOI TOYHOCTbIO (Tabn. 3).
B TakoM cnyyae npeanaraeTcs MCMOMb30BaTb MONyYEHHbIE
BbIDOPOYHbIE CTAaTUCTUKM B UCXOAHOW (opmyne [1] 6e3 uc-
KYCCTBEHHOTO BBEAEHMWS B3BELUEHHOW CpefHel Koppenauuu
p (dopmyna (1)).

OueHKka paboTbl COBPEMEHHOW KJIMHUKM MPOBOAMTCS
Ha OCHOBE MHOXECTBA MOKa3aTesiel, KaK Ka4yeCTBEHHBIX,
TaK M KONMYeCTBEHHBIX. [pM TaKoM MHOrodaKTOpHOM aHa-
nn3e onpeaesieHne CTENeHN LOCTUKEHWS LieNiel, 3anosHEHNe
W WMHTEpNpeTaums MosyyeHHbIX AaHHbIX B Tabn. 2 sBnsioT-
€ JOCTaTOYHO 3aTpyAHuTeNbHBIMU. cnonb3oBaHue npes-
TIOEHHOr0 HaMU MPUNOKEHWUA YNPOLLAET LaHHYI 33Javy.
[ins onpefeneHus TOro, Kakux Lienen yaanocb LOCTWYb,
a Mo KaKWM MOKa3aTesIAM XeNaeMoro pesynbrara fobutscs
He YLanocb, JOCTAaTOYHO NULLbL BHECTW pe3yfbTaThl AesTeb-
HOCTU KJIMHWKU B COOTBETCTBYIOLLME 3apaHee OnpefenéH-
Hble pa3fenbl. [locne BBeLEHWS AaHHBIX MporpaMMa cama
BbIAAET HArNAAHYI0 MHMOPMaLMIO O CTENEHN LOCTUKeHUs/
HEeLOCTVMXKEHNS MOCTaBNeHHbIX Lenen. [puMeHeHne faH-
HOro BeO-MPUNOXEHNS MHTEPECHO TaKKe TEM, YTO BHOCUTb
[aHHble MOryT Niobble MEAMLIMHCKWE OpraHWU3aLmuu, KoTopble
OLiEHMBAIOT CBOIO paboTy Yepes NpuU3My WHAMKATOPOB Kaye-
CTBA, 4TO, B CBOI0 0YEpeLb, NO3BOSUT NPOBOAUTL CPABHEHUE
(6eHYMapKKHT) cpeau KIMHUK.

3AKJIO4YEHUE

CvcTeMaTMUeCKUn aHanu3 KauyecTBEHHbIX M Konuye-
CTBEHHbIX MOKa3aTesell COBPEMEHHOW KIMHUKM M03BONS-
€T OUeHUTb 3PdEKTMBHOCTL €€ paboTbl C UCMONb30BaHNEM
LWKanbl AOCTUXEHMSA Leneid. VMHTerpaums AaHHOM LUKanbl




OPUTHATTBHBIE VICCTIE JOBAHNA

B BeD-MpuNoXeHe MoMoraeT Nerko M 6bICTpo nosyyathb
WH(bOPMaLMIO O CTENEHU AOCTUKEHWUSA MOCTABMIEHHBIX Lieneii
B PeXVUMe peasnbHOro BPEMEHU U [eNaeT BO3MOXHbBIM Npo-
BeJleHMe BHELLHEro beHYMapKuHra.

AOMO/IHUTE/IbHO

Bknap aBTopoB. Bce aBTopbl NOATBEPXKAAIOT COOTBETCTBME CBOETO
aBTOPCTBA MeXAyHapoaHbIM KpuTepumam ICMJE (Bce aBTopkl BHeC N
CYLLLeCTBEHHbI BKIa B pa3paboTKy KOHLENUMM, NMpoBefeHve mc-
CNefoBaHUs M MOArOTOBKY CTaTby, MPOU4AM M 0800puIM GrHanbHyio
BEPCHIO Nepen NybnmKaLmen).

WUcTouHuK dmHaHcupoBaHus. He ykasaH.
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U3MeHeHMe HedpOMbILIEeYHbIX, CKeNIeTHbIX

U CBA3aHHbIX C ABMXKEHUEM (PYHKUMUN Yy peTeu
C AOpCaNruAMM B npouecce MeAULUHCKOM
peabunurauuu

C.B. Angpees’, M.B. LibikyHoB"2

! HaumoHanbHbIi MeVLIMHCKUA UCCIe0BaTeNbCKUA LEHTp TpaBMaronorvu 1 optoneauu um. H.H. Mpuoposa, Mockea, Poccuitckas Qenepaums;
2 PoCCUMCKUI HALMOHANBHBIA UCCIe0BaTeNbCKUA MeIULMHCKIIA YHuBepeuTeT uM. H.W. Muporosa, Mocksa, Poccuiickas ®epepauns

AHHOTALMA

060cHoBaHKe. YToObl NOHATL 3NMAEMUOSIONI0 BONM U TO, YTO NPEApPACcNoNaraeT K Hannumio 60N BO B3POCIION KU3HU, BaX-
HO M3y4nTb €€ COCTOSHWE Y AeTel, onpefenuTb (GaKTopbl, OTBETCTBEHHbIE 33 BO3HWKHOBEHWE HayasbHbIX 3NU3040B. Me-
TOAONOrMYECKasn HEOAHOPOLHOCTb UCCNEA0BaHMI Ha COBPEMEHHOM 3Tamne He MO3BOJIAET NPOBECTU CPaBHEHWE MOYYEHHBIX
pe3ynbTaToB. BaXHbIM MoKa3aTesneM ABNSETCA COCTaBnsAoLWan 380poBbsa «PyHKUMM opraHu3May», pasfen «HelpoMbliuey-
Hble, CKENETHbIE U CBA3aHHbIE C ABWXEHWEM (YHKLMU», KOTOpas OLIeHWBAETCA B COOTBETCTBUM C MexayHapoaHOM Kiaccu-
uKaumeit GyHKUMoHMpoBaHKUA MKO.,

Lienb. OnpeaenuTb 3HaYMMOCTb COCTABAAOLLMX AOMeHa «DYHKUMM OpraHM3Man», U3y4uTb U CUCTEMATU3UPOBATb UX U3MEHE-
Hue B pasgene «HelipoMbileyHble, CKeNETHbIE M CBA3aHHbIE C ABWXEHMEM (YHKLMM» Y [ieTeli ¢ [opcanrvsaMm B npoLecce
MeIMLMHCKONM peabunutaumm.

Matepuanbl n Metoabl. Mog HawmM HabnoaeHneM Haxopmnuck 309 peteit ¢ bonamu B civHe: 150 Manbumkos (48,5%)
n 159 nesoyek (51,5%). CpeaHuii Bospact naumeHToB coctasun 11,9+5,1 rona, MUHUManbHbI — 4 rofa, MaKCUManbHbI —
0o 20 net y aeBoyeK, Ao 21 rofa y ManbyMKoB B COOTBETCTBUM C BO3PACTHOW Nepuoam3aLmen, NPUHATON B HALLIEN CTpaHe.
Pesynbrartbl. Mpn 0bcneposanmum dyHkummn Mbiw, (b7303, b7305 (a), b7305 (b), b7306 (a), b7306 (b), b7401 (a), b7401 (b),
b7401 (c), b7401 (d), b7401 (e), b7401 (h), b7402) 6binn BbISBNEHBI 3HAYMMbIE HApYLLEHWs BO BCeX rpynnax. B npouecce Me-
OVLMHCKOW peabunutaumm B OCHOBHBIX Fpynnax HempepbiBHO HabMloLanM CTOMKYIO NONOMMTENbHYIO AUHAMUKY U3MEHEHWH
3TUX NOKa3aTesei, KoTopas Yepe3 rog, aocturna onpegenutens MK® «oTcyTcTBUE HapyLLEHUIA».

3aknouenue. [okasatenu coctasnsiowen 300poBbs «DyHKUMM OpraHM3Ma» B paspenie «HelpoMbllLeyHble, CKeNeTHbIe
U CBA3aHHbIE C ABUMKEHUEM DYHKLMM» Y AeTel ¢ AOpCanrusaMU SBNSIOTCA BaXHbIM KITMHUYECKUM UHCTPYMEHTOM A)1s BblDopa
nporpamMM peadunuTaumum U OLEHKU UX 3PHEKTUBHOCTH.

KnioueBble cnoBa: (yHKUMM OpraHuM3Ma; HeipoMbilLeYHble, CKENeTHble M CBA3aHHble C [JBWXKEHWEM (YHKUWK;
MexxayHapoaHas Knaccudukaums GYHKUMOHMPOBAHMS; fOpCanruv y feTen.

Kak untupoBarts:
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Changes in neuromuscular, skeletal and movement-
related functions in children with dorsalgia during
medical rehabilitation

Sergei V. Andreev', Mikhail B. Tsykunov'?

! Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russian Federation;
2 Pirogov Russian national research medical University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Understanding the epidemiology of pain and what predisposes the pain in adulthood, it is important to study
it in children, to determine the factors responsible for the initial episodes occurrence of initial episodes. At the present time,
heterogeneity in the research methodology makes it impossible to compare the findings. A significant indicator is the health
component of Body functions, Neuromuscular, skeletal and movement-related functions, which is assessed in accordance with
the International Classification of Functioning of the ICF.

AIMS: To determine the significance of the Body functions components, to study and systematise their change in Neuromuscular,
skeletal and movement-related functions in children with dorsalgia during medical rehabilitation.

MATERIALS AND METHODS: We observed 309 children with back pain: 150 boys (48.5%) and 159 girls (51.5%). Patients'
mean age was 11.9+5.1 years, the minimum age — 4 years, the maximum age — up to 20 years in girls, 21 years in boys, in
accordance with the age periodization accepted in our country.

RESULTS: Muscle function examination (b7303, b7305 (a), b7305 (b), b7306 (a), b7306 (b), b7401 (a), b7401 (b), b7401 (c),
b7401 (d), b7401 (e), b7401 (h), b7402) revealed significant impairments in all groups. During the medical rehabilitation process
in the main groups, a steady positive change in these indicators was continuously observed, which in a year reached the ICF
determinant — absence of violations.

CONCLUSIONS: The health components of Body function scores in Neuromuscular, skeletal and movement related functions
in children with dorsalgia are an important clinical tool for selecting rehabilitation programs and evaluating their effectiveness.

Keywords: body functions; neuromuscular, skeletal and movement related functions; International classification of
functioning; children with dorsalgia.
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OPUTHATTBHBIE VICCTIE JOBAHNA

OB0CHOBAHUE

Bonpocbl gmarHocTuku 6onem B cnuHe Yy peTei
npu cTatMyeckux AedopMaumusx MO3BOHOYHMKA, 0BOCHO-
BaHue 3QMEeKTMBHOCTW NporpamMM peabunutauum npopon-
KaloT NpUBNEKaTb BHUMaHUE CMeLManucToB — opTonesoB
u peabunutonoroe [1-5]. 3aboneBaeMocTb fedopMupyto-
wmmmn gopconatuamm y peteid B 2020 r. coctasuna 1511,3
Ha 100 000 petckoro Hacenenus [6]. [Ina obecneyeHus
COMOCTaBUMOCTW pe3ynbTaToB NieyeHns BcemupHas opra-
HW3auus 34paBOOXpaHeHUs PEKOMEHAYeT MCMoJb30BaTh
CTaHAAPTU3MPOBAHHBINA A3bIK, MO3BOMSAILWMA ONUCLIBATh
npobnembl, CBA3aHHbIe cO 340poBbeM [2, 7, 8]. MNpu ana-
FHOCTUKE AO0pCcanriii BONbLUMHCTBO aBTOPOB MpejJiaraoT
yuuTbIBaTb QU3MYECKUE, NCUXOCOLMANBHBIE U KyNbTYpHble
acnekTbl u3Hu pebénka [1, 3]. Bce oHn mMoryT bbITb Npea-
CTaB/eHbl Ha OCHoBe MexayHapoAHOW KyaccuduKaLumm
dyHKumoHupoBaus (MK®) [9, 10]. MK® nossonset Bbi-
SIBUTb W 0XapaKTepu30BaTb 3TW U3MEHEHMS, Coenatb Nosy-
yeHHyto MHopMauuio conoctasumoii [11, 12]. OaHako pas-
BUTUE U (DOPMUPOBaHME AETCKOr0 OpraHM3Ma HakmafblBalT
CBOW OTMEYaTOK Ha MOKasaTenu OTHLENbHbIX KpUTepueB
M TECTOB M 3aTPYLHAKT UX OLEHKY B MpoLecce NeYeHus.
B cBA3u ¢ 3TMM NpeanpuHATa MOMbITKA NPOBECTU afleK-
BATHYK OLEHKY M3MEHEHUI HEMpPOMBILLEYHBIX, CKENETHbIX
W CBSI3aHHbIX C ABMXEHUEM QYHKLMI Y [eTel C Aopcanru-
fIMU B npoLiecce MeAMLMHCKOW peabunutauum.

Lenb uccnepoBanus — onpefenutb 3HaUMMOCTb CO-
cTaBnswowmnx aoMeHa «DyHKUMM opraHusma», U3yuuTb
W CMCTEMATU3UPOBATh UX U3MeHeHUs B pasgene «HelpoMbi-
LUEYHbIE, CKENETHBIE U CBA3AHHBIE C ABUXEHMEM (QYHKLMU»

Tabnuua 1. Pacnpefenexve AeTen no xapaKkTepy natonorum
Table 1. Distribution of children by the nature of pathology

T.30,N\e 2, 2023
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y LeTel ¢ [OpcanrmMsMW B NpoLecce MeauLMHCKON peabu-
nuTaumu.

MATEPUAJ1bl U METO/bI

[In3aiH uccnepgosaHus

Mop, HawmuM HabnopeHneM Haxoaunucb 309 peteid ¢ 6o-
namu B cnnHe: 150 Manbumkos (48,5%) n 159 nesouek (51,5%).
CpepHuin Bo3pact naumenToB coctasun 11,9+5,1 roaa, MUHK-
ManbHbIi — 4 roga, MakcumanbHelin — ao 20 net y feBo-
yeK, fo 21 roga y ManbuuKoB. Pacnpeaenerue no xapakTtepy
naTosioruu npeAcTaBaeHo B Tabn. 1.

Kputepuu cootBeTcTBUA

Bce naumenTbl bbinn 0bcnefoBaHbl ¢ NPUMEHEHWEM KIU-
HWUYECKMX, MHCTPYMEHTANbHBIX, PU3MONOrUYECKUX (3NEKTPO-
Muorpadus, TOHYCOMETPUS, AMHAMOMETPUS) U JIyYeBbIX
(peHTreHorpagus, KOMNbloTepHas ToMorpadus, MarHUTHO-
pe3oHaHcHas TomMorpadms) MeTof0B UCCNeLoBaHuS.

Kputepuu BKNloueHns neTen B ucciefoBaHue bbinm cne-
LYHOLMMU:

- 3abonesanus, Bxopsawme no MKB-10 B knacc M00-
M99 «bonesHu KOCTHO-MBbILLEYHOW CUCTEMBI M CO-
eOMHUTENBHON TKaHW», B pybpuky M40-M54 «[lop-
conatum», pybpuky M40-M43 «[ledopmupyiowme
Aopconatumy, Brtoyaiowyio M40 «Kudos n noppos»,
M41 «Ckonmos», M42 «0cTeoXoHAPO3 MO3BOHOYHM-
Ka», M43 «[lpyrve pedopmupylowime Aopconatum»
(nonpybpukm: M43.0 «Cnongunonms», M43.1 «Cnok-
aunonuctesx», M43.2 «[lpyrme cpalleHns No3BoHOY-
Horo cTonba»);

Mon
Bcero (n=309)
Manbumnkm [leBoukM
Tun aedopMaLMmu NO3BOHOYHUKA
OcHoBHas | KoHTponbHas | OcHoBHas | KoHtponbHas | OcHoBHas KoHTponbHas
rpynna, n | rpynna,n | rpynna, n | rpynna, n | rpynna, n (%) | rpynna, n (%)
DyHKUMOHaNbHbIE HapyLUeHus 45 (14,6) 40 (12,9)
AcMMeTpHyYHas ocaHKa 9 13 22 17 31(10,0) 309,7)
Banas ocaHka 4 5 b 3 10(3,2) 8 (2,6)
Kpyrno-BorHyTas cnuHa 4 1 - 1 4(1,3) 2(0,6)
CTpyKTypHble AedopMaLmu 114 (36,9) 110 (35,6)
Ckonvnos 9 1 21 23 309,7) 34 (11,0)
Cnoxpunonus 12 10 b 5 18 (5,8) 15 (4,8)
Cnonpgunonucres 4 4 4 2 8 (2,6) 6 (1,9
OcTeoxoHapo3 No3BOHOYHUKA 10 1 14 8 24 (7,8) 19 (6,1)
CnoHawmnoapTpo3 16 13 6 5 22 (7,1) 18 (5,8)
BpoxaéHHble aHoManuy Tponusma
(Spina bifida, cakpanuzaums, 8 6 4 12 12 (3,9) 18 (5,8)
JiloMbanusaumsa u T.n.)
Wroro 76 74 83 76 159 (51,5) 150 (48,5)

DOl https://doi.org/10.17816/VT0462800

189



ORIGINAL STUDY ARTICLES

 OTCYTCTBME MOKa3aHWii ANg OMepaTMBHOrQ0 BMeLUa-
TeNbCTBA Ha NO3BOHOYHMKE, TPABM MO3BOHOYHMKA, Ha-
PyLIEHNS GYHKLMM CMIMHHOTO MO3ra, OHKONOTUYECKMX
3ab01eBaHUIA, HacNeACTBEHHbIX CUCTEMHBIX 3abone-
BaHWUM CKeneTa, COMaTUYECKOM NaToforMu B CTaauu
JEeKOMIeHcaLmm, NCUXMYecKUx 3aboneBaHui;

+ BO3pacT feBoyek Mnagwe 20 neT, ManbyMKOB —
21 ropa [13].

Ycnosus nposeneHusa

Bce naumeHTbl bbim 06cneoBaHbI C MPUMEHEHNUEM KITH-
HUYECKMUX, MHCTPYMEHTATbHbIX, (PU3NONOTUYECKUX (3NEKTPO-
Muorpadus, TOHYCOMETpUS, AMHAMOMETPUS) M JyYeBbiX
(peHTreHorpadus, KoMnbloTepHas ToMorpadus, MarHuTHo-
pe3oHaHcHas ToMorpadus) MeToA0B UCCNea0BaHuA.

HPOJJ,OH)KMTEHbHOCTb uccnengosaHuA

OueHKy nokasaTeneil cocTaBnstoLien 380poBbs «DyHK-
LMK opraHuaMar, pasgen «HeipoMbilieyHble, CKENeTHble
1 CBA3aHHbIE C ABWXEHUEM (QYHKLMU», MPOBOAWIM B Ha4ane
neyeHus, nocne TPEXHeAENIbHOTO Kypca JIeYeHus U Yepes rof
nocne nepBMYHOr0 0CMOTPA.

OnucaHve MeaULMHCKOIO BMeLUaTe/IbCTBa

Ha ocHoBaHWW CyLLEeCTBYIOLLMX aHKET, OMPOCHWUKOB, MC-
Mnosib3yeMblX Mpu1 UCCeA0BaHUW ONOPHO-ABUraTeNIbHOrO an-
napara B cBs3u ¢ gopcanruamu, B MK® BbisBunm Bonpocel,
XapaKkTepusyiowme foMeH «DyHKUMM opraHu3Ma», pasgen
«HelipoMblLLeyHbIe, CKENETHBIE W CBA3AHHBIE C [BUMEHUEM
@yHKummn». CocTaBunmM nepeyeHb NOKasaTenel BO3MOMHbIX
HapyLeHui, chopMUpPOBanM 3afiaHus, onpefensiolme no-
KasaTenu coctaBnistoLleit 300poBbA «DyHKUMM opraHus-
Ma», pa3gen «HelipoMbileyHble, CKENETHbIE U CBA3aHHbIE
C BMKeHMEM (PyHKUMM», NpoBenu NpobHble uccneoBaHus
(TecTbl) Ans NpOBEPKU MOHUMAHWUA U BbIMOIHAMOCTU aHKe-
TMPOBaHMA [eTbMM pa3HOro Bo3pacta. B okoHuaTenbHOM
BapuaHTe obcnepoBaHua bbinn oTobpaHbl 27 KpuTepues,
KOTOpble rpafyupoBasyu B COOTBETCTBUU C OMPeAENUTENSIMH
MK® pna nonyyeHns paHoB3BelUeHHbIX WKas. Wcnonb3o-
BaNW CriefyloLLMe rpajaLmm:
+ 0 — HeT HapyLeHNN (HUKaKWX, OTCYTCTBYIOT, HUNTOXK-
Hble) — 0-4%;

« 1 — nérkve HapylleHus (He3HauWTeNbHble, Cna-
Bble) — 5-24%;

2 — yMepeHHble HapyLLeHus (CpeiHKe, 3HaUMMbIe) —
25-49%;

¢ 3 — TAXENblEe HapylleHWUs (BbICOKWE, MHTEHCUB-
Hble) — 50-95%;

+ 4 — abcontoTHble HapyLweHus (nonHble) — 96—100%.

OueHKy nokasaTeneil cocTaBnstoLien 380poBbs «DyHK-
UMM opraHusMan», pasgen «HelipoMbilieyHble, CKeneTHble
1 CBA3aHHbIE C ABWXEHUEM (QYHKLMU», MPOBOAWIM B Ha4ane
neyeHus, nocne TPEXHeAENILHOTO Kypca JIEYEeHNS U Yepes rof
nocnie nepeMYHOro ocMotpa. [lporpamma peabunurauuu
BK/IIOYaNa OCHOBHbIE CPeACTBa NeyeOHoW (U3KYNbTYpbI:

Yol. 30 (2) 2023
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(u13nYeCKne YNpaKHEHUS U PaUMOHANbHBINA LBUraTeNbHbINA
PEXMM Ha MpOTSXEHWM CYTOK. Mcnonb3oBanu pabouylo
cucTeMaTmsaumio Gusmnyeckux ynpaxHenun no B.H. Mow-
Koy [14, 15] u mMeToauKn neyebHoro npuMeHeHns GuUsm-
UECKUX YNpaXKHEHWN NpW OpTONeAMYecKUX 3aboneBaHUsX
no A.®. Kantenuy [16]. B nporpamMme OCHOBHOM rpynmbl
cpencTea eyebHol (U3KYNbTYpbl MPUMEHANM B COOTBET-
CTBUM C peabuUnMTaLmMoOHHbIM LUArHO30M, BKIYAIOLLMM MO-
KasaTenu cocTaBnisioLLeit 300poBbst «DYHKLMK opraHu3Man,
pa3gen «HenpoMbilLeyHble, CKeNeTHbIE U CBA3aHHbIE C [BU-
eHneM GyHKUMMY. icxopHbIe NONOXKEHUs U METOAUYECKUE
0c06€HHOCTY BbINOJTHEHNS BU3NUECKUX YNIPAXKHEHWH, B CBOIO
oyepefb, Noabupanu B COOTBETCTBUM C U3MEHEHMAMM B 3a-
BMCMMOCTY OT bannbHOM OLIeHKM onpeaenuTens. B nporpam-
Me peabunuTaLmMm KOHTPOSLHOW FpyNMbl UCMONBb30BAU TE JKe
cpencTea nevebHon GU3KyNbTYpLI, HO Be3 UHAMBULYANBHOMO
noabopa, yuMTHIBAIOLLErO rPafaLMn OTLENbHbIX KPUTEPUEB
no MKO.

MporpamMmy peabunuTaLMOHHBIX MepOnpUATUIA COCTaB-
NANM B COOTBETCTBUM C Nepuogamu, onucaHHbiMu M.b. Libi-
KyHoBbIM [17], @ uMMeHHO: 1-W mepuoag — KynupoBaHue
boneBoro cMHApOMa, 2-i Nepuoa — YKPEnneHne MblLil-
CcTabunm3aTopoB NO3BOHOYHMKA, 3-1 NEPUOA — NOBbILIEHME
BbIHOC/IMBOCTM MbILUL, K MPOJOSIKUTENBHBIM CTaTUHECKUM
M OMHAMWUYECKUM HarpysKaM, a Takxe (opMUpoBaHue pa-
LMOHaMNbHOro CTepeoTHUNa No3bl.

B tabn. 2 npefcraBneHsl nokasarenu, COOTBETCTBYHLLME
aoMeHaM MKO B pasgene coctansioLen 300poBbs «DyHK-
LMK opraHusMay» «HerlpoMbILIEYHbIE, CKENETHbIE U CBSA3aH-
Hble C ABUKEHWEM (BYHKUMUW», U U3MEHEHME UX B MpoLiecce
MeLULIMHCKOW peabunutaumm.

«®yHKyuu cycmasos u Kocmeli» (b710-b729),
«®yHKyuu nodeuxcHocmu cycmaea» (b710),
«[TodeuscHocme HeckoneKux cycmagos» (b7101)

1. HaknoH TynoBuwwa Brepén, (KoneHHble cycTaBbl B MOSI0-

YKeHuu pasrubanus), b7101 (a):

+ 0 — napoHW unK NanbLpl KacawTcs nona;

+ 1 — nanbLibl Ha YpOBHE rONEHOCTOMHOO CYCTaBa;
+ 2 — NanbLbl Ha YpOBHE CEPELUHbI FONIEHH;

+ 3 — nanblbl Ha YPOBHE KONEHHOTO CYCTaBa;

4 — HeBO3MOXeH.

2. MNoaBMKHOCTb MO3BOHOYHMKA MPU HAKIIOHE B CTOPOHY
ONpefenseTcs Kak pasHuUa pacCTOSHUA Mexay cpef-
HUM NanbLEM BbINPAMIIEHHON PYKW W MOJIOM B NONOXe-
HUM NPUBBLIYHON OCAHKM W MPU MAKCUMANbHOM HaKJIOHE
B CTOPOHY 3TOM PYKW (KONEHHbIE CYCTaBbl B MOJIOKEHUM
pasrubanms), b7101 (b):

+ 0 — Ha ypoBHe BepxHeil TPETU roNeHy;
+ 1 — Ha ypoBHe KONEHHOro CYCTaBa;

+ 2 — Ha YpOBHE HUKHEl TpeTn benpa;

+ 3 — Ha ypoBHe cpeaHen TpeTu beapa;
4 — HaK/OH B CTOPOHY HEBO3MOMKEH.

3. CuMMeTpuyHOCTL 60KOBLIX HaknoHoB, b7101 (c):
+ 0 — cMMMeTpUYHbI;
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« 1 — cnerka acMMMeTpUYHbI;

¢ 2 — aCcUMMETPUYHbI;

+ 3 — pesKo acMMMETPUYHBI;

* 4 — HEBO3MOXHbI.

[ins BbISBIEHUA OrpaHUYeHUs poTaLMW U3MepAOCh pac-
CTOSIHWE OT MEYEBUHOMO OTPOCTKA MPYLUHBI [0 JIOHHOMO
couneHeHus (MONOXEHWe NauMeHTa cups co cBoboaHo
CBELLEHHBIMM HoraMm). Pe3ynbTaThl, NoyYeHHble Npy po-
Tauuu BNpaBso 1 BNeBO, cpaBHMBanuck, b7101 (d):

+ 0 — cMMMeTpuyHa;

+ 1 — cnerka acMMMeTpUYHa;

e 2 — acUMMETPHUYHa;

¢ 3 — pesKo acMMMETPUYHa;

T.30,N\e 2, 2023

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

0 — pnBuXeHWe B NOMHOM 00bEMe MpW AeicTBUM
CUNbI TSXKECTU C MaKCMManbHbIM BHELUHWM MpOTUBO-
LENCTBUEM;

« 1 — pnBuKeHue B NONHOM 00BEMe Npu AeHCTBUM
CUNbI TSIKECTU W NPU HEDOMBLLOM BHELLUHEM MPOTUBO-
LeNcTBum;

» 2 — [IBUXEHME B NOSIHOM 06bEME NpU AENCTBAN CHJTbI
TAKECTH;

« 3 — [BWXeHWe B MONHOM 06bEMe B yCNOBUSAX pas-
Tpy3Ky;

+ 4 — ouwyleHne HanpsKeHUs Npy NOMbITKE NpouM3-

BOJIBHOTO [BMKEHUS WITW OTCYTCTBME MPM3HAKOB Ha-

MPSKEHNUS MPU MOMbITKE NMPOU3BOJIBHOTO ABUXKEHMS.

s 4 — OTCYTCTBME POTALWMOHHBIX ABUXEHU. 9. OueHKa BblpaXeHHOCTU KOPELLKOBbIX HEBPOJIOMUYECKUX
Pa3rubanue (pasHuua paccTosHWi oT 7-ro LeiiHoro no- PaccTpONCTB, CUNA U30/IMPOBAHHBIX MBILLIL, U MbILLEYHBIX
3BOHKa 0 5-T0 KPecTLoBOro (CM) Npu Nepexofe U3 Bep- rpynn, b7300:

TUKaNbHOro NOMOXKEHUS B MOSIOXEHWE MPOrHyBLUMCD), 0 — HeT uM 3NKU30[, KOPELLKOBOIo HEBPOIOTMYECKOr0
b7101 (e): paccTpoicTBa B aHaMHe3e;

e 0—9-10cm; + 1 — ppuratenbHble HapylleHus, 4 banna;

« 1 — bonbwe 10 cMm; + 2 — ppuratenbHble HapyLleHus, 3 banna;

e 2 — paBHo 6—4 cM; + 3 — ppuratenbHble HapylleHus, 2 banna;

e 3 — MeHblLe 6-4 cM; « 4 — ppuratenbHble Hapywenus, 0—1 6ann.

4 — HeBO3MOXHO. 10. XapaKTepucTMKa cuibl MblLL-pa3ribaTeneil No3BOHOY-

lNpoba LLlobepa: n3mepeHVe NOABMHHOCTU NO3BOHOYHMKA

no pasHuLie pacctosHuin Mexxay Th12-L5 cros (npuBbiyHas

0CaHKa) M MU MaKCUManbHOM CcrubaHuM No3BOHOYHMKA

(KoneHHble cycTaBbl B NOM0MKeHUM pasrubaus), b7101 (f):

« 0 — 6-8 cM (HeT orpaHnyeHunI);

» 1 — 5-7 cM (HebonblUoe orpaHuyeHue);

» 2 — 4-5 cM (yMepeHHoe orpaHuyeHue);

+ 3 — 2 cM (3HaumMTeNbHOE OrpaHUYEHME NOJBUKHOCTH)
unu 6onee 10 cM (rMnepMobUNLHOCTD);

s 4 — TecT BbINOJHUTb HEBO3MOHO.

Mpoba OTTa: M3MepeHMe NOABMKHOCTU MO3BOHOYHMKA

no pasHuue pacctosHuii Mexxay Th1-Th12 B nonoxeHun

CToAl (MpMBBIYHASA OCaHKa) M MaKCUMasTbHOro crbaHmus no-

3BOHOYHMKA (KOMEHHbIe CycTaBbl pa3orHyThl), b7101 (g):

+ 0 — 4-6 cM (HeT orpaHuyeHni);

» 1 — 3-4 cM (HebonbLLOE orpaHuyeHme);

+ 2 — 2-3 cM (yMepeHHoe orpaHuyeHue);

+ 3— 1 cM (3HaunTeNbHOE OrpaHUyeHre NOABUKHOCTH)
unm bonee 10 cM (rMNepMobUNbHOCTD);

* 4 — TecT BbINOSHUTb HEBO3MOHO.

HuWKa, b7305 (a):

« 0 — pBuXeHWe B NOMHOM 00bEMe MpW AeicTBUM
CUNbI TSXKECTU C MaKCMManbHbIM BHELUHWM MpOTUBO-
LENCTBUEM;

« 1 — pBuKeHue B NONHOM 00BEMe Npu AeHCTBUM
CUbI TSIKECTU W NPU HEDOMBLLOM BHELLHEM MPOTUBO-
LeNcTBum;

» 2 — [IBUXEHMWE B NOSIHOM 06bEME Npu AENCTBAN CUJTbI
TAKECTH;

« 3 — [BWXeHWe B MONHOM 06bEMe B yCNOBUSAX pas-
Tpy3Ky;

+ 4 — ouwyleHne HanpsKeHUs Npy NOMbITKE Npom3-
BOJIBHOTO [BUXEHMS, OTCYTCTBME MPU3HAKOB Hanps-
YKEHUS NPY NOMBITKE NPOU3BOSILHOMO ABUKEHUA.

. BO3MOXHOCTb aKTWBHOIA caMoKoppeKuun AedopMaumm,

b7305 (b):

« 0 — pedopMauus NONHOCTLIO KOPPUTMpPYETCS;

« 1 — pedopMauys yMeHbLLAETCA 3HAUUTESBHO;

+ 2 — pedopMauma YMeHbLLAETCA YaCTUHHO;

+ 3 — pecdopMaums yMEHbLIAETCA HE3HAUUTENBHO;
+ 4 — pecdopmauus He Koppurupyetcs.

193

«@yHryuu Molwy» (b730-b749); «@yHKUUU MblteyHol 12. BusyanbHas OLEHKA MbILLEYHOT0 PasBUTUS M TOHYCa
cunel» (b730): «Cuna u30/1upoBAHHLIX MbIWY MbILLILL, CUIa BCEX MbilLL, Tena, b7306 (a):

u MeiweyHslx 2pynn» (b7300), «Cuna Meiwy HusXCHel « 0 — OT/MYHOE MbILLEYHOE Pa3BUTME M TOHYC MbILLIL;

nonosutsl mena» (b7303), «Cuna Meiwy mynosuwja» « 1 — XopoLUEe MbILIEYHOE PasBUTUE W TOHYC MbILLIL;
MblweyHol ebiHocnueocmu» (b740): «BeiHocnusocme FUNOTOHNA MbILLILL;

MeiweyHblx 2pynn» (b7401), «BeiHocnusocms ecex « 3 — Banas ocaHKa:

Meiwy mena» (b7402) + 4 — 3HaUMTENbHOE CHUEHWE MbILLIEYHOrO TOHYCA.

8. XapaKTepuCTMKa MbILL, HUMHUX KOHEYHOCTEN (MaHy-
anbHO-MbILLEYHOE TECTUPOBAHME), CUNA U30JIMPOBAHHBIX
MBbILLIL, M MblLLeYHbIX rpynn, b7303:

13. OueHKa NpWBbLIYHOW OCaHKM, CUNa BCEX MbILL, Tena,
b7306 (b):
+ 0 — 6e3 pedekTos;
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+ 1 — c HebonbLUMMM fedeKTaMK, NOAJAOLLMMUCS BO-
NeBON KOpPeKLMH;

+ 2 — C yMepeHHbIMU AedeKTaMm, YacTUYHO NOAAal0-
LUMMUCS BOJIEBOW KOpPEKLNK;

+ 3 — c 6onbluMMKM fedeKTamm, He NOLAAKLIMMICS BO-
NeBOW KOppeKLuy;

4 — BbIHyXAeHHas.

14. y,u,epmaHMe TynoBuLla B ropM30oHTaNIbHOM MOJIOXKEHUN

15.

16.

néxa Ha xwmsote. Horn dukcuposaHbl. Pyku Ha mosce.

BepxHsis 4acTb TynoBWWa OT nepepHeit BEPXHEN OCTH

Ta30BOW KOCTM HaxoaMTCs BHe onopbl. BbiHOCAMBOCTL

MbiLeYHbIX rpynn, b7401 (a):

+ 0 — o6onbwe 1,5 MuH ana geten 11 net u Mnaawe

1 bonblue 2,5 MUH anga peteit 12 net u cTapLue;

1 — 1-1,5 MuH pna peten 11 netr u mnaple

1 1,5-2,5 MuH ana peteit 12 net u cTapue;

2 — 30-60 c ans peteit 11 net v vnapwe u 1-1,5 MuH

ana peteit 12 net u crapiue;

3 —15-30 ¢ pna peteit 11 net u Mnapiwe n 30-60 c

Ana peteit 12 net v cTapuue;

» 4 — HECKONbKO CeKYHA UM HEBO3MOXHO ANsl Ae-
Ten 11 net u Mnapwe un <15 ¢ pna peten 12 ner
U cTaplLe.

YaepaHue TynoBulLa B rOPU3OHTASIbHOM MOJIOKEHUM

néxa Ha nesoM 6oky. Horv dukcmpoBaHbl. Pyku Ha no-

Ace. BepxHss yactb TynoBuwa Ao rpebHs NoaB3aoLLIHOMN

KOCTU HaxoAuTcA BHe 0nopbl. TeCT NpOBOAMTCS 1A MbILLLL

MPaBoi CTOPOHbI TYNOBULA. BLIHOCIMBOCTL MbILUEYHBIX

rpynn, b7401 (b):

« 0 — oonbwe 1,5 MuH ana geten 11 net u Mnaawe
1 bonblue 2,5 MUH anga petei 12 net u cTaplue;

« 1 — 1-15 Muu pna peteir 11 net u Mnapuwie
n 1,5-2,5 MuH ons peteid 12 neT v cTapLue;

« 2—30-60 c ana peteit 11 net mmnapiwe n 1-1,5 MuH
ana petei 12 net u ctapiue;

« 3— 15-30 c ans peten 11 net u mnapwe u 15-60 ¢
Ana peteit 12 net v cTapuue;

» 4 — HECKONbKO CEKYHA UM HEBO3MOXKHO [J19 AeTeil
11 net u MnagLwe n <15 ¢ ana geteii 12 net u cTapLue.

YaepaHue TynoBulLa B rOPU3OHTASIbHOM MOJIOKEHUM

néxa Ha npaeoM 6oky. Horn gukcupoBaHbl. Pykv Ha no-

Ace. BepxHss yactb TynoBuwa Ao rpebHs NoaB3a0LLIHOMN

KOCTU HaxoAuTCA BHE 0nopbl. TeCT NpOBOAMTCS 1A MbILLLL

NeBON CTOPOHbI TYNOBULIA. BbIHOCIMBOCTb MBbILLEYHbIX

rpynn, b7401 (c):

« 0 — oonbwe 1,5 MuH ana geten 11 net u Mnaawe
1 bonblue 2,5 MuH anda petein 12-16 ner;

« 1 — 1-15 Mun pna peteir 11 net u Mnapuie
n 1,5-2,5 MuH ons peteid 12 neT v cTapLue;

« 2—30-60 c pna peten 11 net v Mnagwe n 1-1,5 MuH
ana petei 12 net u ctapiue;

+ 3— 15-30 c ans peten 11 net u mnapwe n 15-60 ¢
Ana peteit 12 net v cTapuue;

» 4 — HECKONbKO CEKYHA UM HEBO3MOXKHO [J19 AeTeil
11 net u MnagLwe n <15 ¢ ana geteii 12 net u cTapLue.

Yol. 30 (2) 2023

17.

N.N. Priorov Journal of Traumatology and Orthopedics

Ina Mblwy nepefHen CTEHKM MBOTa (CMOCOBHOCTL

K cTaTyeckoil pabote wiam K [JINTENILHOMY CWUII0BOMY

HanpsbkeHuio). MoabeM Ha 45° u ypnepKaHue TynoBu-

wa. Pyku Ha nosice. Horu corHyTbl, CTOMbI CTOAT Ha 0Mo-

pe 1 uKcMpoBaHbl. BEIHOCAMBOCTD MbILLEYHBIX Tpynm,

b7401 (d):

o 00— 45-60c pns peteit 11 net uMnaawe n 1-1,5 MuH
Ana peteit 12 net v cTapiue;

e 1 — 30-45 c pna peten 11 netr m Mnagwe
1 45 c-1,5 MuH ansa peteit 12 net u cTapiue;

« 2—15-30 c ana peten 11 net n Mnaawe u 30-45 ¢
Ana peteit 12 net v cTapiue;

« 3 — nonbiTKa yaepxanus mexee 15 c;

» 4 — HEBO3MOXKHO.

18. [Ins MbILLL, CrnHbI (CNOCOBHOCTL K AMHAMUYeCKOI pabo-

20.

DOl https://doi.org/10.17816/VT0462800

Te). U3 nonoxeHns NULOM BHU3, TyNoBuLLE A0 rpebHei

NoAB3LOLIHbIX KOCTEN — BHE OMOpbl, HenpepbIBHOE

pasrubaHue [0 ropusoHTanbHOro yposHsA. Horu pukcu-

poBaHbl. TeMn MeasieHHbIW. OYHKUUM MbILIEYHOW Bbi-

HOCNIMBOCTYM, ApYrue YTOYHEHHbIE MU HEYTOYHEHHbIE,

b7401 (e):

« 0 — 20-25 pa3 gna petenm 11 net u MnapLwe
n 30-40 pa3 ona petent 12 net u cTapue;

« 1 — 15-20 pa3 ponsa peted 11 net u Mnapgwe
u 20-30 pa3 ons geteii 12 net u cTapLue;

« 2 — 10-15 pa3 ponsa peterd 11 net m Mnapgwe
1 10-20 pa3 ons peteit 12 neT v cTapLue;

« 3—5-10pa3 ana geten 11 net n mnapgwe v 5-10 pa3
Ana peteit 12 net v cTapuue;

4 — HeBO3MOXHO.

. [lnAl MbILLL, NPaBOM NOMOBMHBI TYNOBULLA (CNOCOOHOCTL

K [IMHaMuyecKoi paboTe). 13 nonoxeHns Ha fieBoM GoKy,

TynoBuLie A0 rpebHs NoAB3HOLIHOMA KOCTM — BHE 0Mo-

Pbl, HEMpepbIBHbIE Nepexo/bl J0 FOpU30HTaNbHOro YPoB-

HA. Horu ¢dwuKcupoBaHbl. TeMn MeaneHHbin. OyHKUMK

MbILLIEYHON BbIHOCTIMBOCTU, APYrie YTOYHEHHbBIE UK He-

YTOUYHEHHbIe, b7401 (f):

« 0 — 20-25 pa3 gna peten 11 net u Mnaguwe
n 30-40 pa3 ona peten 12 net u cTapue;

« 1 — 15-20 pa3 ponsa peted 11 net u Mnapgwe
u 20-30 pa3 ons geteii 12 net u cTapLue;

« 2 — 10-15 pa3 ponsa peted 11 net m Mnapgwe
u 10-20 pa3 ons peteit 12 neT v cTapLue;

« 3—5-10pa3 ana geten 11 net n mnapgwe v 5-10 pas
Ana peteit 12 net v cTapuue;

4 — HeBO3MOXHO.

[ins MbllWL, neBoi MONOBKHBI TynoBMLLA (CNOCOOHOCTL

K AWHaMudeckoi pabote). U3 nonoxeHus Ha npaBom

BoKy, TynosuLe A0 rpebHA NOAB3A0LIHOM KOCTU — BHE

onopbl, HenpepbiBHbIE Nepexodbl A0 FOPU30HTaNbLHOMO

ypoBHs. Horu ¢ukcupoBaHbl. TeMn MeaneHHbli. QyHKUmK

MbILLIEYHON BbIHOCTIMBOCTU, APYrie YTOYHEHHbBIE UK He-

YTO4HEHHbIe, b7401 (g):

« 0 — 20-25 pa3 gna peten 11 net u Mnaguwe
n 30-40 pa3 ona peten 12 net u cTapue;
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« 1 — 15-20 pas pns peteit 11 net u Mnapwe
1 20-30 pa3 onis peten 12 net u cTaplue;
« 2 — 10-15 pa3 pns peten 11 net u Mnapwe

n 10-20 pa3 ana geten 12 net u cTapLe;

3 — 5-10 pas gnsa peteii 11 net v Mnaawwe n 5-10 pa3s

Ana peteit 12 net v cTapiue;
4 — HEBO3MOXHO.

21.na MbllLY, nepefHeil CTEHKM XMBoTa (CNocobHoCTb
K AuHaMuuyeckon pabote). HenpepbiBHOE NOBTOpPeHUe
nepexoga M3 MoMOXKEHUA NIEXA Ha CMIUHE B MONOXEHME
cnad n 0bpatHo. CTonbl GUKCUPOBaHBI. TeMn MeJIEHHbIN.
OYHKLMM MbILLIEYHO BEIHOCTMBOCTY, APYTUe YTOUHEHHbIE
UNW HeyTOUHEHHBIe, b7401 (h):

« 0 — 15-20 pa3 pgna peten 11 net u Mnapwe
1 20-30 pa3 ona peten 12 net u cTapLue;

« 1 — 10-15 pa3 pns peten 11 net u Mnapwe
u 15-20 pa3s onis peten 12 neT u cTapue;

e 2 — 5-10 pa3 pna peten 11 ner m Mnapwe
u 15-20 pa3 onis peten 12 net u cTapLue;

e 3 — 5-10 pa3 pgna peten 11 net m Mnagwe

n 10-15 pa3s ons peten 12 net v cTapue;
4 — HEBO3MOXHO.
22.YpepwaHue KOpPpUrMpOBaHHOW OCaHKM C MOLHATbIMU
[0 TOpPU30HTanM pyKamu. BbIHOCAMBOCTb BCEX MbILLL
Tena, b7402:
« 0 — 6onbLe 1 MuH;

« 1 —45-60¢;
e 2—30-45¢;
« 3—15-30¢;

o 4 — HeBO3MOXHO Unu MeHee 15 c.

«[leuzamenvhoie gyHkyuu» (b750-b789): « PyHkyuu
Henpou3eonbHoii deuzamesnvHoll pearyuu» (b755),
«@yHkyuu cmepeomuna noxodku» (b770), «OwyuieHus,
CeA3aHHbIe C MbIWYAMU U d8u20me ibHbIMU (DYHKUUSMU»
(b780) («OwyweHrue MbiweyHol ckosaHHocmu» (b7800),
«OwyuieHue MbiweyHoz0 cnasma» (b7801))

23. OueHKa OTKJIOHeHMs (POHTaNLHOM OCK Tena OT CpeaHei
JMHWK. QYHKLMM HENPOWU3BOSIbHOW ABUraTeNIbHON peaK-
umm, b755 (a):

« 0 — no cpepHeit MHUK;

+ 1 — oTK/OoHeHue oTBeca A0 1 CM OT CpeaHeit MHuK;

¢ 2 — OTKIOHeHWe oTBeca Ha 1-2 cM OT cpefHen Jin-
HuK;

« 3 — OTKNOHeHWe oTBeca Ha 2—3 CM OT cpefHei -
HuK;

« 4 — oTKNOHeHMe oTBeca bonee 3 cM 0T cpedHen nu-
HUW.

24. OueHKa Hanmumsa aHTanrMyeckomn nossl. OYHKUMK Henpo-
W3BOSIbHOW ABUraTeNbHOM peakumm, b755 (b):

+ 0 — oTcyTCTBME AHTANMMYECKOI NO3bl U ACUMMETPUK;
+ 1 — Hannuue 6e360ne3HEHHON acMMeTpUK;

+ 2 — Hanuuue cnerxa bonesHeHHoW acUMMeETpuK;

« 3 — Hanuune ymepeHHO BoNie3HEHHON aCUMMETPUK;
4 — Hanuuue aHTaNrM4YecKomn No3bl.

T.30,N\e 2, 2023
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25. Xpomorta. QyHKumM cTepeoTvna noxoaku, b770:

+ 0 — orcyrcTByer;

« 1 — cnabas;

« 2 — yMepeHHas;

» 3 — Bblpa)KeHHas;

« 4 — camocTosTe/IbHaA XoAbba HeBO3MOXKHa.

26. Hannume 4yyBCTBa OHEMEHMUS, «04EPEBEHEHUSA», CKOBAH-
HOCTM, Cynopor B Horax/Hore. OLiylieHMe MblLLIEYHOM
ckoBaHHocTK, b7800, MblLweyHoro cnasma, b7801 (a):

o 0 — HerT;

« 1 — wHorpa;

e 2 — yacTo;

« 3 — noytu Bceraa;
« 4 — nocTosiHHO.

27. OueHKa Hanuuma 60ne3HeHHbIX CMa3MMPOBaHHbIX Y4acT-
KOB MbiwuL, OwyweHue MblleyHoro cnasma, b7801 (b):
« 0 — orcytcTByIOT;

+ 1 — eaMHUYHble Be3601€3HEHHBIE YMIOTHEHNS;

+ 2 — MHOXeCTBeHHble 6e3060/1e3HEHHbIE YNIOTHEHUS;
+ 3 — eIMHNYHble BONE3HEeHHbIe YNIOTHEHUS;

+ 4 — MHOXecCTBeHHble D0Ne3HEHHbIE YNIOTHEHMS.

JTnyecKan aKcnepTUsa

Bbinucka “3 nmpoTokona 3acefaHus NOKanbHoro 3Tu-
yeckoro Komuteta PHUMY um. H.W. TNuporosa MuHspapasa
Poccum N2 204 ot 1 deBpans 2021 r. 3akntoHeHne: NpUHATL
K CBEJEHUI0 [OKYMEHTbl MaHMpyeMoro AMCCepTaLMOHHOro
uccneoBaHus.

CraTUCTHYeCKUM aHanu3

TpuHyunsl pacyéma pasmepa 8vI60pKU: pa3Mep BbIDOPKM
npeaBapuTENbHO HE PacCUMTLIBANCS.

Memodsl cmamucmuyecko20 GHAU3a OGHHbLIX: BCe
MoKasaTesiu pacnpeesieHbl N0 3aKOHY, OTIMYHOMY OT HOp-
MaJibHOro, YTO XapaKTepHO ANs NOJIMTOMUYECKUX MOKa3aTe-
neii. lMpoBepKa HOPMabHOCTYM pacnpeeneHns NpoBoannach
no Kputeputo KonmoropoBa—CMMpHOBa Ha YpoOBHE 3HAYMMO-
ctn p <0,05. [ina aTux Lienei ucnonb3oBancs CTaTMCTUHECKUI
naket Statgraphics.

PE3YJIbTATbI

06beKTbl (yHaCTHUKKM) UccneoBaHUA

PesynbTathl MccnefoBaHus npepcTasnieHsl B Tabn. 2
«/3MeHeHne nokasaTenen uccnegyemoro npoduns co-
cTaBnstoLeit 300poBbsa «DyHKUMM opraHu3Max» B pasfene
«HelipoMblLLeyHble, CKENETHbIE W CBA3aHHbIE C LBUXEHWEM
(bYHKUMM» Y feTeld ¢ [opcanrMsaMu B NPoLiecce MeAULIMHCKOM
peabunuTauum».

OcHoBHble pe3ynbTaTtbl UCcnieaoBaHUA

Mpyu 0bcnesoBaHUM GYHKLMM KOCTEN U CyCTaBOB Y fieTen
¢ gopcanruamu (b7101 (a), b7101 (b), b7101 (c), b7101 (d),
b7101 (e), b7101 (g)) n mBuraTensHbx GyHKUMI (b755 (a),
b755 (b), b770, b7800, b7801 (a)) He Bbino BbisSBNEHO
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HUKaKMX HapyLeHWA (MK HapyLieHWst BbIIM HUYTOXHBI-
M), Kpome npobbl LWobepa (b7101 (f)), npu BbINOAHEHUN
KOTOpOI 00HapYKeHbl 3HaUUMble HapYLLEHWUS NOBUMHOCTH
MOAICHMYHOr0 0TAENa NO3BOHOYHMKA. B npouecce MeguuuH-
CKOW peabunuTaumm 3Ha4MMbIX U3MEHEHWI 3TUX NOKa3are-
neli He BbISBNEHO.

[lBuraTenbHbIX HapyLleHWiA BCNEACTBUE KOPELLKOBbIX
HeBponoruyeckux pacctporcts (b7300) B OCHOBHBIX M KOH-
TPOJIbHBIX FPYMMax B NpoLecce UCCNefoBaHuUs obHapyMeHo
He Bbino.

Mpu obcnegoBaHy dyHKumn Mol (b7303, b7305 (a),
b7305 (b), b7306 (a), b7306 (b), b7401 (a), b7401 (b),
b7401 (c), b7401 (d), b7401 (e), b7401 (h), b7402) BLISBMNHK
3HauMMble HapyLLeHuUs BO BCEX rpynnax. B npouecce meau-
LMHCKOW peabunutauum B OCHOBHBIX pynnax HeMpepbiBHO
HabNtoAaNM CTOMKYH NONOKUTENBHYIO AMHAMUKY N3MEHEHMUIA
noKasartenen GQyHKUMM MbILIL, KOTOpas 4yepes3 roA AOCTur-
na ypoBHsa onpegenutens MK® «oTcyTcTBUE HapyLLEHUI».
B KoHTponbHONM rpynne ynyylleHWe 3TUX e MOKasaTenen
bbino cnabee, U/unu Yepes rof, OHWU BEPHYIUCH K UCXOLHOMY
YPOBHIO.

OBCYXOEHWUE

Pe3sioMe ocHOBHOro pe3ynbTaTta uccienosaHuaA

Mpu cocTaBneHUM MHAMBUAYANLHON NporpaMMbl peabu-
NTALMK CeAYeT YUUTLIBATh SIWLLb Te MOKa3aTesu, KoTopble
OTKJIOHSIOTCSA OT HOPMbl U AMHAMMKa KOTOPbIX B MpoLecce
peabunuTaumum ABNSETCH 3HAYUMON.

06¢y»xaeHne 0CHOBHOr0 pesynbTarta
Uccnei0BaHUA

OTCyTCTBME CTaHAAPTU3UPOBAHHBLIX METOL0B WCC/eno-
BaHMSA M CUCTEM OLIEHOK ABNSAETCS CEpPbE3HON Npobnemoii
LN u3ydeHust 6onm B cnuHe y petent [2-5]. MpuMeHenne
MexayHapofnHoi Knaccudmkaumm  GyHKUMOHMPOBAHUS,
OrpaHNyYeHUt KWU3HEEATeNIbHOCTU U 3[40POBbA NO3BONSET
MoCTaBuTb PeabUNMTALMOHHBIA [UarHo3, 00BEKTUBHO OLe-
HWTb YpOBEHb peabUnuTaLMOHHOr0 NOTEHUMana y AeTel ¢ na-
TONOrMei No3BoHOYHMKA. OueHKa npodunsa cocTaBnsAoLLEN
300poBbA «DYHKUMM opraHu3Ma» B pasgenie «HelpoMbl-
LUEYHbIE, CKENETHbIE U CBA3AHHbIE C ABMXEHMEM (QYHKLMUY
y AeTeli ¢ gopcanrusamm Ha ocHoBe MK® faéT Bo3MoXkHOCTb
oueHuBaTh 3hHEKTUBHOCTL NporpamMM peabunuraumm. Tak,
y leTel ¢ fopcanrusiMm Haubonee 3Ha4MMble U3MEHEHWS Bbl-
AIBNEHbI B NOKa3aTensax QyHKLMK MbiwwL: onpeaenutens MK®
ot 1,240,4 (p <0,001) — cuna MbILLLL HUKHE NONOBUHBI TeNa

CMUCOK JIUTEPATYPbI
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Disability Questionnaire-Spine: item development, pilot testing and
conceptualisation of a questionnaire to measure consequences of
spinal pain in children // BMJ Open. 2021. Vol. 11, N° 5. P. e045580.
doi: 10.1136/bmjopen-2020-045580
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no 2,8+0,6 (p <0,001) — cuna MblLuL, NepeaHeN CTEHKU K-
BOTa (CMOCOBHOCTB K BbIMONHEHMIO A/IUTEIbHON CTAaTUYECKO
paboTbl). B ocHOBHBIX rpynnax B npouecce peabunuraumm atu
nokasarenu gocturnv onpegenutens 0 6anno., 4To cooTBeT-
CTBYET OTCYTCTBMIO HapyLLEHWMN, UCKIOYEHWe COCTaBWN Mo-
Kasatenb b7401 (d) — 1 6ann (HesHauMTENbHbIE HAPYLLEHUA)
npu GyHKUMOHaNbHLIX HapyweHnusax (1,0£0,52; p <0,001). Ha-
pyLLeHuiA noKa3saTenein GyHKLMIA CycTaBOB W KOCTei 1 ABUra-
TenbHbIX GYHKLUMIA B UCCiedyeMbIX rpynnax B Havasne peabu-
JIUTALMU MPaKTUYECKMN He BBISIBASX, @ UX U3MeHeHUs bbinn
MWHMManbHBIMW B CPABHEHUU C UCXOAHBIM YPOBHEM.

3AKJIO4YEHUE

Takum 0bpa3oM, MOKHO 3aKNKUMUTb, YTO peabunutaum-
OHHBbII AMArHo3 y fieTen ¢ gopcanruamu Ha ocHoe MK® 06-
NafaeT BbICOKOW CTeneHb0 MHPOPMATUBHOCTM M NO3BONSAET
06bEKTMBHO OLEHMBaTh AMHAMMKY MOKa3aTenen Ha 3tanax
MeAVLMHCKOW peabunutaumn. MHavBmayansHas nporpamMma
peabunutauuy, coctaBneHHas c y4eToM AoMeHa «DyHKLuK
opraHusma» MKO®, obnapaet bonbLueit 3QHeKTUBHOCTLIO.

AO0NOJIHATESIbHO

Bknap aBTopoB. Bce aBTopbl NOLTBEPKAAIOT COOTBETCTBUE CBOEMO
aBTOPCTBA MeXOyHapoaHbIM kputepmam ICMJE (ce aBTopbl BHEC/N
CYLLECTBEHHBIM BKNaf B pa3paboTKy KOHLENUMW, NpoBefeHue mc-
Crel0BaHWs U MOArOTOBKY CTaTbW, MPOYNM U 0f06pUIM GUHAMBHYI
BepCHIo nepen nybnmKaLmen).

WUcTouHuk duHaHcUpoBaHuMs. ABTOpLI 3asB/AIOT 06 OTCYTCTBUM
BHELLHEro (UHaHCMPOBaHWA MPW MPOBEAEHWM WCCIef0BaHMS
W MOArOTOBKE NybSMKaLmK.

KoHnMKT uHTepecoB. ABTOpbI AEKIApUPYIOT OTCYTCTBUE ABHbIX
W NOTEHLMambHbIX KOHDIMKTOB MHTEPECOB, CBA3AHHBIX C NPOBEAEH-
HbIM MCCMELOBaHWEM W NYBIMKALMEN HACTOALLIEN CTaTbM.
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OnbIT NpUMeHeHUs UHAMBUAYaANbHOrO pe3eKLUOHHOro
6noka «5 B 1» npu BbINOAHEHMU TOTANbHOrO
3HAONPOTEe3UpPOBaAHUA KOJIEHHOr0 CycTaBa

A.B. ®ununnosa', 0.I'. Xypuunasa', [I.A. Mrawu1nkos'?

! Ceepo-3anagHblit rocyAapCTBEHHbIN MeAMUMHCKIA yHuBepcuTeT M. W.W. Meunnkosa, CankT-Metepbypr, Poccuiickas Depnepaums;
2 POCCUIACKMI Hay4HO-MCCIIE0BATESNLCKUIA MHCTUTYT TpaBMatosiorum 1 optoneamn um. P.P. Bpepera, CaHkt-Tetepbypr, Poccuitckan ®egepaumst

AHHOTALMA

06ocHoBaHMe. 3HA0MPOTE3UPOBAHNE KOMEHHOTO CycTaBa — Haubonee NpOrpeccMBHO pa3BMBaloLLLEecs HanpaBfieHue B Co-
BPEMEHHOM opToneanyeckoM Mupe. C pasBuTeM BU3yanu3vpyroLmMX TEXHONOMMIA NOABUIOCH OTAE/bHOe HanpaBsfieHne —
KOMblOTEpHas OpPTOMeAMYecKas Xvpyprus. YCNOBHO B KOMMbIOTEPHOM OPTOMEAMYECKON XVUPYPrUW MOXHO BbIAENUTb TpU
rpynnbl. Haubonee akTyanbHoM Ha CerofHALIHWA feHb 0CcTaéTcs 1-A rpynna — WUCnonb3oBaH1e UHAMBUAYaNbHbIX Pe3eKLum-
OHHbIX 6110KOB, WabnoHoB UM HanpaBuTeneir. OAHAKO NPUMEHEHWE CYLLECTBYIOLMX B HACTOSALLEE BPEMSA UHAMBUAYaNbHbIX
PEe3eKLMOHHBIX BOKOB, N0 AaHHBIM IUTEPATYPbl, UIMEET NPOTUBOPEUMBLIE Pe3yNbTaThl.

Onucanne KiMHMYecKoro cnyyas. B pabote npefcTaBneHa paspaboTaHHas aBTOpCKas MeTOAMKa HOBOFO npeforepauy-
oHHoro 3D-Mofen1poBaHmMs 3HAONPOTE3MPOBAHNS KONIEHHOMO CyCTaBa C UCMO/b30BaHNEM UHAMBUAYATbHBIX Pe3eKLMOHHBIX
bnokoB. B pamMKax faHHOro UccnefoBaHUA B CTaTbe NpeACTaB/ieH OAUH U3 KIMHUYECKUX MPUMEpOB, [EMOHCTPUPYIOLLMX 3¢-
(EeKTMBHOCTb MCNO/L30BaHNSA HOBOW METOLMKM.

3akntoueHue. BolbpaHHas HaMu cTpaTerns «KOMNbIOTEpHas+MarHUTHO-pe3oHaHcHas ToMorpadmus», Ha Hall B3rNsg, ABNseT-
CS ONTUMAJIbHBIM PELLUEHUEM He TOJbKO A1 FPAaMOTHOre NpesonepaLMoHHOro NiaHMPOBaHWs 3TanoB 3HA0NPOTE3MPOBAHNSA
KONIeHHOr0 CyCTaBa, HO U 1A NPOEKTUPOBaHMA MHAMBMAYANbHBIX Pe3eKLMOHHbIX 610KoB. Co3faHHble HaMK UHAMBUAYaNb-
Hble pe3eKLMOHHbIe 610KM NO3BOIMAM NOBBLICUTL TOYHOCTb BbIMOJIHEHWUA 3HA0NPOTE3MPOBAHNSA KONEHHOO CYCTaBa.

KnioueBble cnoBa: 3HA0MPOTE3MPOBaHME; KONIEHHBIM CycTaB; FOHapTpo3; 3D-MoaenupoBaHue; MPOTOTUMUPOBAHME;
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Kak uutupoBatb:

Ounvnnosa A.B., Xypumunasa 0.1, MtawHukos [1.A. OnbIT NPUMEHEHNS MHAMBIYANbHOTO PE3EKLMOHHOM0 6110Ka «5 B 1» Npy BLINOAHEHWUM TOTaNbHOMO 3HAO-
MpoTe3VpoBaHNsA KONIEHHOr o cycTasa // BecTHUK TpaBMaTonorum 1 optoneauu uM. H.H. Mpuroposa. 2023. T. 30, N° 2. C. 199-208.

DOI: https://doi.org/10.17816/vt0321627

Pykonucb nonyyena: 24.03.2023 Pykonucb opo6peHa: 29.05.2023 Ony6nukoBaHa: 24.07.2023
&5
3KO®BEKTOP Bee MNpaBa 3aleHs!

© 3ko-BekTop, 2023

199


https://eco-vector.com/for_authors.php#07

200

CLINICAL CASE Vol. 30 (2) 2023 N.N. Priorov Journal of Traumatology and Orthopedics
DOI: https://doi.org/10.17816/vt0321627

Experience of use of the individual cutting block
«5 in 1» using total knee arthroplasty
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ABSTRACT

BACKGROUND: Total knee arthroplasty is the most progressively developing direction in the modern orthopaedic world. With
the new visualization technologies, a whole new field of computer-assisted orthopaedic surgery has emerged. Generally, three
groups can be distinguished in computer-assisted orthopedic surgery. The 1% group — the use of individual resection blocks,
templates or guides — remains the most relevant today. However, the use of currently existing individual resection blocks,
according to the literature, has contradictory results.

CLINICAL CASES DESCRIPTION: This work presents the author's developed technique of a new preoperative 3D modeling for
total knee arthroplasty using individual resection blocks. The paper presents a clinical case demonstrating the effectiveness of
the new technique.

CONCLUSION: The strategy CT+MRI, in our opinion, is the optimal solution not only for competent preoperative planning of total
knee arthroplasty, but also for designing individual resection blocks. Our individual resection blocks allowed us to improve the
accuracy of total knee arthroplasty.

Keywords: arthroplasty; knee joint; gonarthrosis; 3D modeling; prototyping; 3D printing; reference angles; cutting template;
individual cutting block.
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KIHVHECKIAN CIY YA

OB0CHOBAHUE

JHA0NpOTE3MPOBaHME KONEHHOr0 cycTaBa — Haubonee
MPOrpeccUBHO Pa3BUBAIOLLLEECH HAMpaBfieHWe B COBPEMEH-
HOM opTOneanyeckoM Mupe. C pasBuTUEM BU3YaNIU3UPYIOLLMX
TEXHOJIOMVI NOSIBUIOCH OTAENIbHOE HanpaBneHUe — KOMMbIo-
TepHas opToneauyeckas xupyprus (aHrn. computer-assisted
orthopaedic surgery, CAQS). CAOS — 310 WHXKeHepHoe
peLleHWe, HamnpaBieHHOe Ha MOBLILUEHWE TOYHOCTU Mpej-
0MepaLyoHHOr0 MIAaHMPOBAHUS W BbIMOIHEHWS! MaHYabHbIX
TexHuK. Mo cytn, CAOS HanoMuHaeT HaBUraumio, Tak Kak
MMEeT CXOXWN QYHKUMOHaN, @ UMEHHO NPeAoCTaBiseT UH-
(opMaLMio NPOCTPAHCTBEHHOTO MOMOMEHUS XMPYPrUYECKUX
MHCTPYMEHTOB U/ KOMMOHEHTOB 3H0MNPOTE3a OTHOCUTENBHO
Koctn. OcHoBHoM uenbio CAOS sBnseTcsa nosbllleHWe TOY-
HOCTWU MO3MLIMOHUPOBAHUSA XMPYPrUYECKUX WMHCTPYMEHTOB
W BbINOJHEHWE MaHyanbHbIX HaBbIKoB [1-12]. YcnosHo CAOS
MOXHO pasfenunTb Ha TP Fpynmbl:

« 1-a rpynma — ucnonb30BaHMe WHOMBUOYANbHbIX

Pe3eKUMOHHbIX 6M10KOB, LWAboHOB, HanpaBuTenew
N0 [aHHbIM KOMMbIOTEPHON/MarHUTHO-Pe30HAHCHOM
Tomorpadmm (KT/MPT);

+ 2-9 rpynna — «poboTM3MpOBaHHas pyKa», Npu no-
MOLUM KOTOPO/ B COYETAHWM C BbICOKOCKOPOCTHOIA
(hpe30i1 BbINOMHAETCA TOYHAsA OCTEOTOMUS C YYETOM
npefBapuTeNbHOrO NpefonepauyuoHHoro BUPTY-
ansHoro nnaHuposaHua no fAaHHeiM KT. Ha cero-
OHALWHUA [eHb [aHHas TEXHONOTWA WUCMONb3yeTcs
B OCHOBHOM AN OJHOMBILLENIKOBOrO 3HAOMNpOTE-
3MpOBaHUA KONEHHOrO CycTaBa W TOTabHOro 3H.0-
npoTe3npoBaHus Ta3obeApeHHOro cycTaBa, 0AHaKo
B JIUTepaType BCTPEYAIOTCA pe3ynbTaThl KIIMHUYECKOI
anpobaumm ToTasbHOro 3HAOMPOTE3UPOBAHMS KOJEH-
Horo cyctaBa [13, 14]. HecMoTps Ha npefBapuTenb-
Hble 0bHaAEXMBalOLLME pe3yNbTaTbl, CaMoi FNaBHOW
npobneMoi 0CTAETCA BbICOKAsA CTOMMOCTb AAHHOrO
0bopyaoBaHus;

+ 3-A rpynna — aBTOMaTM4ecKoe poboTMuYecKoe Bbl-
MoJIHEHWE OCTEOTOMUW Be3 yyacTus onepupytoLero
xupypra. MofHOCTbI0 aBTOHOMHas CUCTEMA OCHOBaHa
Ha npeponepaumoHHoM 3D-MogenupoBaHun. OpHako
AaHHas aBTOHOMHas cuUCTeMa, Mo npefBapuTebHbIM
AaHHbIM, 3apeKoMeHo0Bana cebs ¢ HebnaronpusaTHoi
CTOPOHbLI M Bonblue He ucnonb3yetca [15].

T.30,N\e 2, 2023
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Hanbonee akTyanbHoM U TeXHWUYECKU OMpaBAAHHON Me-
Topmkon CAQS octaétca 1-a rpynna — ucnonb3oBaHWe UH-
OVBULYanbHbIX PE3EKLUMOHHBIX BNOKOB, WabnoHOB WK Ha-
npasutenen [1, 16-18].

OpHaKo NpUMeHeHWe CYLLECTBYIOLMX Ha CErofHALLHMIA
[eHb WHAMBUALYaNbHbIX Pe3eKLMOHHbIX 6J10KOB Mo CpaBHe-
HWIO C TPAAMLIMOHHBIMW METOAMKAMM 4151 S3HA,0NPOTE3NPOBa-
HMS KOJNIEHHOTO CYCTaBa, COrMIAacHO HeAaBHO ONY6IMKOBaHHBIM
[aHHbIM, UIMeeT NPOTUBOPEYMBLIE pesynbTaThl. B YacTHocTH,
He 0TMeYasnocb CHUMKEHMS 0NepaLMoHHOr0 BpEMEHH, YacToThl
nepenvBaHna KPOBU UMW MPOACITKUTENBHOCTU NpebbiBaHus
B CTaumoHape [19-21].

CywiecTBytolume B HacTosLlee BpeMs WHAMBUAYaNbHbIE
pe3eKLMOHHbIe BNOKW ANs 3HLONPOTE3MPOBAHUS KOJIEHHOTO
CycTaBa YCNIOBHO MOXHO pa3feNiuTb Ha Tpu Knacca (tabn. 1).

MpenctaBneHHble B IMTEpaTYpe BapuaHTbl UHAVBUAYa b
HbIX Pe3eKLMOHHbIX 6I0KOB COKpPALLAIOT 3Tanbl ONepaTUBHO-
ro JleYeHusl, OfHAKO BCE paBHO OTMeYaeTCs BO3BpaLLeHue
K CTaHAApPTHbIM Pe3eKLMOHHBIM Br10KaM.

Lenblo nccnepoBaHus SIBNSIETCA YCOBEPLUEHCTBOBAHUE
cnocoba npefonepaLnoHHOro NIaHUPOBaHWUSA U BbINOJHEHMS
3HA0MPOTE3MPOBAHUA KONEHHOTO CYCTaBa C UCMOJIb30BaHWEM
METOAMKW MHAMBMAYaNbHOro 3D-MoaenmMpoBaHmus U NpoTOTU-
NWUPOBaHWS UHAVMBUAYANbHLIX PE3eKLUMOHHBIX BNOKOB, OCHO-
BaHHOM0 Ha COBMeLLeHMM AaHHbIX KT u MPT.

METO/[0J10MUA

WccnepnoBaHme npoBoaMnOCh Ha KOMMbHTEPHOM TOMO-
rpage Toshiba Aquilion 64 1 MarHUTHO-pe30HaHCHOM TOMO-
rpajge Magnetom Avanto 1.5T Tim I-Class no cneumanbHo
pa3paboTtaHHbIM NpoTokonaM. Mcnonb3ys Komnnekc apan-
TMpoBaHHoro Hamu 3D-nporpammHoro obecrneyeHus, BbINO-
HANOCb MHAMBMAYyansHoe 3D-MopenupoBakve [22] u npoTo-
TUMMPOBaHWE aHAaTOMUYECKUX MOAeENel KONEHHOro CycTaBa
Ha 3D-npuHTepe Picaso 250 Pro, a Takxe NpoToTMnMpoBaHue
WHAMBMAYaNbHBIX Pe3eKUMOHHbIX 6nokoB Ha 3D-npuHTepe
Objet Eden 260.

B pabote npepacTaBneH HOBbIM MHAMBMAYANbHLIA pe-
3eKUMoHHbIN 6ok (MateHT N2 2789960 «MHAMBUAYanbHbIA
Pe3eKUMOHHbIN BNOK AnA BbiNONHEHUs onunoB beapeH-
HOW KOCTW MpW 3HAONPOTE3VPOBAHUM KONEHHOTO CycTa-
Ba/ A.B. Oununnosa ot 28.08.2019»). Takxe npeacTtaeeH
HOBbI/ HanpaBuTenb ne3suA nunbl (MateHt PO N2 191192

Tabnuua 1. MHanBuayanbHble pe3eKuMoHHble 610KM ANA SHAONPOTE3NPOBaHMA KONIEHHOrO CyCTaBa: YCIOBHOE pasfesieHu e Ha Kiaccl
Table 1. Individual resection blocks for knee arthroplasty: approximate categorizing

| knacc |

Il knacc

Il knacc

MHavBUAYyanbHble pe3eKLMOHHbIE B10KM
NS YCTaHOBKM OPUEHTUPYIOLLMX MMHOB.
[Mpumepei: Signature-Vanguard (Biomet),
PSI (Zimmer) u ap.

WHaMBUAYasbHbIE Pe3eKLMOHHbIE B0KM

LN YCTaHOBKW OPUEHTUPYIOLLMX NMUHOB

W BBIMOJIHEHUS! AMCTaNbHOTO ONMKAa.

IMpumeper: Trumatch (DePuy), PSI Knee (Zimmer),
Visionaire (Smith & Nephew), Prophecy (Wright

WHamBuayanbHble pe3eKLMOHHbIE BA0KM
L9 YCTaHOBKW OPUEHTMUPYIOLLMX NMWUHOB
W BbINOSIHEHUS AMUCTANBHOIO, NepeaHero
W1 3a[1HEro OnuIoB.

Mpumep: My Knee (Medacta)

Medical), OTIS Knee (OtisMed Corporation)
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«HanpaBuTenb ne3sust NUNbl ANIA BbINOJHEHWA OCTEOTO-
Mumn Tpybuatbix Kocteit/ A.B. ®ununnosa, A.A. Kapbywes
o1 29.07.2019»).

KIIMHWYECKUW NPUMEP

bonbHas T., 72 ropa. [uarHos: aedopmupyrowmii ro-
HapTPO3 /IeBOr0 KONIEHHOr0 CycTaBa 3-W CTEMEHU C MHOro-
MNOCKOCTHOK fedopMaLmeid U HapyLeHreM BronornyecKoil
ocK KoHeuHocTu. anobbl Ha BbipajKeHHble 6onm B 0bnactu
JIeBOTO KOJIEHHOT 0 CYCTaBa, YCUIIMBAIOLLMECS BO BPEMSI XOb-
Bbl, OrpaHMyYeHWe ABUXKEHWI B CyCTaBe, HapyLLEHME KayecTBa
u3HW. KnuHuyeckas KapTuHa: noxoaKa uaMeHeHa. KoHTypel
NEeBOro KOJIEHHOrO CycTaBa CryiaXeHbl, buonormyeckas ne-
dopMauus ocu KoHeyHocTH. Manbnaums bonesHeHHa B npo-
€KLMK CYCTaBHbIX LWeneid. [IBuxeHns u3-3a 601m BbIpaKeHHo
orpaHuyeHsl, crubanue 74°, pasrubanue 165°.

Mpu aHam3e KT u MPT BoisiBneHbI ciepyioLime ocobeH-
HOCTM:

* CMeLLeHve bonbLuebepLIoBoii KOCTM Knepeaw;

* CyCTaBHas LUeNb 3HAUUTENIBHO CYXKEHa, NpeuMylle-

CTBEHHO B Me[i1a/lbHOM OTAENE;

« MeauanbHblii U naTepanbHblid BYropKN MeXMblLLeN-
KOBOr0 BO3BbILUEHUA AeOPMUPOBaHbI, C KPaeBbIMMU
KOCTHBIMW pa3pacTaHuaMY;

* B nepudepruyecknx 0TAeNax CycTaBHbIX MOBEPXHOCTEN
bonbLuebepLLOBOi KOCTV OMpeaenstTcs rpybble Kpae-
Bble pa3pacTaHus;

B CTpYKType AucTanbHoro MeTtapuadmsa bepnpeHHou
KOCTU BbISIBNISIETCA Y4aCTOK HEPaBHOMEPHOrO OCTeo-
CKepo3a (00bI3BecTBNEHNE MH(DAPKTA KOCTHOTO MO3-
ra) (puc. 1);

* HaAKONEHHUK W MnepejHsas NoBEpXHOCTb AMCTANbHOMO
anndm3a beApeHHOI KOCTM C rpybbIMU KpaeBbIMM pas-
pacTaHusaMy;

s CyeHue CyCTaBHOM LLenu natennohemMopansHoro cy-
CTaBa.

PacyéT ocHoBHbIX pedepeHTHbIx yrnoB (MTA, mMPTA,
mLDFA, ATA, PPTA, PDFA) npousBoauTcs Ha TPEXMepHO
MOJENM HUMHEN KOHEYHOCTM (Tabn. 2) [22] ¢ nocnegyowmMm
BbINONHEHWEM 3D-MofenuMpoBaHUs 3HAOMNPOTE3UPOBAHMS
KONEHHOro cycTaBa. Ha oCHOBE MOMTyYeHHbIX BUPTYaNbHbIX
PaCcyETOB NMPOEKTUPYIOTCA W C MOMOLLbI0 NPOTOTUNMPOBAHMS

Yol. 30 (2) 2023
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CO3/3l0TCA MHAMBUAYabHbIE PE3EKLIMOHHBIE BNIOKW LIS Mbl-
LesikoB 6epeHHoi 1 6onbLLebepLOBOM KOCTE.

B npenonepauuoHHOM nepuoge Ha NPOTOTUNMPOBAHHOM
aHaTOMMYECKOM MOJENN KOJIEHHOM0 CycTaBa AaHHOro 6osb-
Horo obs3aTenbHO NpoBOAMTCS 0TpaboTKa MaHyanbHbIX Ha-
BbIKOB C MUCMO/Ib30BAHWEM MHAVBUAYANbHBIX PE3EKLIMOHHBIX
BNOKOB € nocnesyoLLMM CONOCTaBAEHUEM U NPOBEPKOM No-
Ny4EHHbIX PacyEToB.

3ateM uHaMBMAYanbHbIE pe3eKLMoHHble 610KkM obpaba-
TbIBAKOTCA W NOATOTaBIMBAOTCA K UCMO/b30BaHMIO BO BPEMS
BbIMOJIHEHUS XMPYPrUYECKOr0 IEYEHMSI.

Bo Bpems BbIMOHEHWS XMPYPrUYECKOro JIeYEeHMs, Mo-
crie NOAHAAKOCTHUYHOTO BbIAENIEHUS MBILLENIKOB bepeHHoM
1 bonblebepLOBO KOCTEN, YCTaHABNMBAETCA NEPBbIA UH-
AVMBUIYalbHbIA pPe3eKUMOHHbIN 610K, BHyTpeHHAs nosepx-
HOCTb MHAMBMYANbHOMO PE3EKLMOHHOMO 6510Ka MOSIHOCTbIO
MOBTOPSIET KOCTHO-XPSILLiEBbIE aHaTOMMYecKne 0cobeHHo-
CTU BOMbHOrO, YTO MCKITIOYAET CMeLLEeHWe M MOrpeLIHOCTy
npu ero @uKcaumn K Mblwenky beppenHon koctu. Mocne
(MKCaLMM NMHaMKM MHAMBUAYANbHOTO Pe3eKLMOHHOT0 b10Ka
B MepBYK Npope3b YCTaHAB/MBAETCA 3aNaTeHTOBaHHbIA UH-
CTPYMEHT — HarnpaBuTeNb Ne3BUs NWIbl — W BbINOJHSAETCS
nepBbIi AUCTaNbHbINA onuA (puc. 2).

3aTeM nepBbld MHAMBMAYANbHBIA PE3EKLMOHHBIA BA0K
C QUKCUPYIOLLMMM NMUHAMM YLANAETCA, U Ha MbILLEKW 6onb-
LebepLi0BOI KOCTW YCTaHaB/IMBAETCSA BTOPOM MHAVBULYaNbHbIN
Pe3eKLMOHHbIN 610K (puc. 3). B aaHHOM cnyyae, 4Tobbl coxpa-
HUTb MUHUMAbHYI0 KOHAUIYpaLMio UHAVBUAYANbHOMO pe3eK-
LIMOHHOr0 BOKa M UCKITKYUTB pacLUMpEHUe FPaHULL OMepaTuB-
HOro A0CTyNa, NpefycMOTPEHbI TOMIbKO OTBEPCTUA A/151 YETHIPEX
OpUeHTMpYtoWMX nuHoB. OfHaKo npu Gonee GnaronpuUSTHbIX
YC/I0BUSIX B KOHGMIypaLmio BTOPOrO MHAMBUAYaNbHOTO Pe3eK-
LiMOHHOro 6/10ka BO3MOXKHO A06aBneHMe Npopesu Ans BbINos-
HEHWS! ONUNa MbILLLENKOB B0MbLLEBEPLIOBOI KOCTU.

Mocne ycTaHOBKW OpUEHTUPYIOLLMX MWHOB MHAMBMAYaNb-
Hblii PE3EKLUMOHHBIN BOK M ABa BEPXHUX MUHA YAANSIOTCS.
Ha ocTaBLumecs NUHbI ycTaHaBNMBAETCA CTaHAAPTHbIN Pe3eK-
LMOHHBIA BJI0K, M BbIMOJHAETCA ONWA MbILLENKOB bonblue-
bepuoBon KocTu. BepxHue oTBEpCTMA, NpOBEAEHHbIE paHee,
CNy}KaT OPUEHTUPOM MONOXEHWUSA, poTaLMM U pa3Mepa 60sib-
LwebepLoBoro KOMMoHeHTa. 3ateM NpoBePSieTCA 0Cb, OLEHM-
BaeTCs pa3mep 00pa3oBaHHON LLENM MeXAy AUCTaNbHbIMU
onunamu benpeHHon M BonbluebepLoBoi KocTel, banaHc

Tabnumua 2. OnpefieneHre 0CHOBHBIX pedepeHTHbIX YIII0B Ha TPEXMEpPHbIX Moaenax befpeHHol 1 bonbLuebepLoBoii KocTei
Table 2. Identifying the main reference angles on three-dimensional models of the femur and tibia

PedepeHTHbIE yribI

Moka3artenuy, °

MexaHuueckuin TubnodemopanbHbliii yron MTA

MexaHuyeckuin MeuanbHbIA NPOKCUManbHBINA Bonbliebepuosblii yron mMPTA

MexaHu4yeckuin natepanbHbIi AUcTanbHbId 6eapeHHbIit yron mLDFA
AnatoMuueckuin pemopoTmbuanbHein yron ATA

Yron HakoHa bonbluebepLOBOM KOCTU B caruTTanbHoi naockoct PPTA
Yron aucTanbHoro onuna beapeHHo KocTv B caruTTanbHoi nnockoctu PDFA

8,8
93,3
88
10,4
57,7
92,5
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CBA30YHOr0 anmapata W pa3Mep byayuwiero BKiafblwa
(puc. 4).

Mocne noaTBepKAeHUS OTCYTCTBUS He0bX0AMMOCTY U3Me-
HEHWs YPOBHS ONUIIOB HA AUCTabHBIN oMK 6onbLuebepLoBoil
KOCTM Yepe3 3apaHee pa3MeyeHHble 0TBEpCTUSA yCTaHaBNMBa-
€TCA NpeablayLUMin NepPBbIA MHAMBMAYANbHBIA Pe3eKLMOHHbIN
Bnok. bnarogaps yH1KanbHo KOHGUIypaLwmm MHAMBULYanbHO-
ro peseKLMOHHOro 610Ka npobneM ¢ NMoBTOPHOI YCTaHOBKOMN,

Puc. 1. [laHHble MarHUTHO-pe30HaHCHo! ToMorpadmum bonbHoi T.
Fig. 1. Magnetic Resonance Imaging data of patient T.

Puc. 3. YcTaHoBKa BTOPOro MHAMBUAYaNbHOM Pe3eKLMOHHOro 6/10-
Ka Ha MblLLesKu BonbluebepLoBoi KoCTU.

Fig. 3. Fixing the second individual resection block on the tibial
condyles.

T.30,N\e 2, 2023
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CMeLLeHMeM He Habnopanock, bonee Toro, faHHbIN AU3alH
no3BosIMN KOM(OPTHO 0603peBaTb M KOHTPOSIMPOBaTL Mpo-
Liecc yCTaHOBKM. 3aTeM MHCTPYMEHT — HanpaBuTeslb J1e3BUs
NUNbl — YCTaHaBNMBAETCA BO BTOPYIO MPOPe3b U Ne3BueM
OCLMNIATOPHON NWMbl BbINOHAGTCS NepesHuiA onun (puc. 5).

AHanornyHbIM 06pasoM, nepeMecTuB MHCTPYMEHT — Ha-
npaBuTeNb JIE3BUSA MWLl — B CeAYHLLYI0 Npopesb, BbINos-
HAiIeTCA 3aHWi onun (puc. 6).

Puc. 2. BbinonHeHne OMUCTanbHOMO ONWAA MbILWLENKOB befpeHHo
KOCTH.

Fig. 2. Performing a distal cut of the femoral condyles.

Puc. 4. MpoBepKa ocy, oleHKka 6anaHca CBA30YHOTO annapata
1 pasMepa byayLuero BKagbILLa.

Fig. 4. Checking the axis, estimating the balance of the ligamentous
apparatus and the size of the future liner.

Puc. 5. YcTaHOBKa MHCTpyMeHTa — HanpaBuTeNs JIe3BUS Nnbl —
B NPOpe3b MHAVBUAYANbHOMO pe3eKUMOHHOro b110Ka Ans BbINosHe-
HWA NepesHero onuna Mblllenka beapeHHoi KocTw.

Fig. 5. Inserting the instrument — the guide of the saw blade —
into the slot of the individual resection block to perform the anterior
cut of the femoral condyle.

DOl https://doiorg/10.17816/V10321627

Puc. 6. BoinonHeHne 3afiHero onuna Mbilenika bepeHHon KocTu.
Fig. 6. Performing a posterior cut of the femoral condyle.
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3aTeM, nocnef0BaTeNlbHO MepeMeLLan UHCTPYMEHT —
HanpaBuTeNlb Ne3BUS MWNbI, BbIMOHSIOT KOCble OMWbI
(puc. 7).

Mocne uyero MHAMBMAYaNbHbIA PE3EKUMOHHBIA 60K
C UKCUPYIOLLMMM NHaMK yaanseTca (puc. 8).

Mpu HeobXoAMMOCTM NPOBEPKM BbLIMOJIHEHHBIX OMM-
NoB Ha DeApeHHON KOCTU B OTBEPCTUS, BbIMOHEHHbIE pa-
Hee Yepe3 NepBblii MHAWMBUAYANbHBIA PE3EKLIMOHHBINA BNOK,
MOXHO YCTaHOBWUTb KJTACCMYECKUI Pe3EeKLMOHHbIA 610K
u nposeputb cebsa (puc. 9). [usaitH 3anaTeHTOBaHHOIO
WHaMBMAYyanbHoro 6rioka chopmupoBaH TakuM 06pasoM,
YTO NpY HaNMYMU COMHEHWUW WIM NS TIPOBEPKY BbIMOJHSAE-
MbIX [eCTBMI CebS MOXHO BCEraa NpoBepuTb TpaaMLMOH-
HbIM CMOCOOOM, Yepe3 CTaHAAPTHbIE Pe3eKLMOHHbIE BIIOKH
WNM HaBMraLMOHHYI0 YCTaHOBKY. B ntoboii nocneposartenbHo-
CTW, B TOT MOMEHT, KOTia MHAMBUAYaNbHBIA PE3EKLMOHHBIN
BNIOK yCTaHOBNEH WAM, HanpuMep, yxe ynane. [ina storo
B MHAMBWAYaNbHOM Pe3eKUMOHHOM BNioKe npesycMoTpeHb
LOMNOJHUTENbHBIE OPUEHTUPYHOLLIME OTBEPCTUA.

Mocneaywwme 3Tanbl, NOATOTaBAMBAOLLME YXe He-
MOCPeACTBEHHO K YCTAHOBKE KOMMOHEHTOB 3HAOMPOTE3a
KOMIEHHOr0 CYCTaBa, BbIMOJIHAKTCA LUTATHO, B TOM 4uUCnie
C nocnepytwuuei oueHKOM HanaHcMpoBKM crubatenibHoro
U pa3rubaTtenbHOro NPOMEKYTKOB, NPOBEPKOI 3amiaHWpo-
BaHHbIX PaHee pa3MepoB Ha NMPUMEPOYHBIX KOMMOHEHTaX 3H-
ponpoTesa. 3aTteM BbINOJHAETCA Ye duHaNbHas yCTaHoBKa
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KOMMOHEHTOB 3HA0MPOTE3a KONEHHOro cycTaBa. B aaHHoM
Cnyyae pasMepbl NOTHOCTbI0 COBMAnM € npefonepaumoHHbIM
nnaHoMm (bespeHHbI KOMNoHeHT Zimmer, pasmep D, nnato
bonbwebepuosoi koctu N2 3) (puc. 10). PaHa nocnoito ylum-
Ta, BbINOSIHEHbI KOHTPO/bHbIE PEHTTEHOBCKME CHUMKU B Npsi-
MoV 1 BoKoBoI npoeKumsx (puc. 11, 12).

PE3Y/IbTATbl U OBCYXXOEHWUE

[lns oueHKW NonyyYeHHbIX PesynbTaToB B KOHLE orepa-
TMBHOrO jleyeHns 6osbHOM BbiMosHEHO 3D-ckaHupoBaHWe
OMMWIEHHBIX KOCTHO-XPALLEBBIX (parMeHTOB MbILLENKOB be-
APEeHHOM 1 bonbliebepLoBoit Kocty (puc. 13). Takoi cnocob
BbiOpaH Ang nonyyeHus Haubonee OLICTPOro 3HauMMOro
pe3ynbTaTa OLEHKU KauecTBa UHAMBUAYaNbHbIX Pe3eKLMOH-
HbIX 6/I0KOB 1 pe3synbTaTa OMepaTUBHOIO NEYEHUS B LIEIOM,
a TaKKe UCKIIOUYEHNS JTy4eBON Harpy3ku Ans 60SbHOrO.

lMonyyeHHas BupTyanbHas MofAenb YAANEHHbIX KOCT-
HO-XpsLLEBbIX PparMeHTOB MbILLENKOB KOJIEHHOMO CycTaBa
COMOCTaBNIAETCA C OXUAAEMbIM pe3ynbTaToM MNpejonepa-
LMOHHOTO MNIaHUPOBaHMA METOL0M aBTOMAaTM3MPOBaHHOIO
BMPTYasibHOro conocTaBneHus (puc. 14).

WtoroBble faHHbIe CPaBHEHUS OXMMAAEMbBIX W NONYYEH-
HbIX pe3yNbTaToB NPeACTaBeHbl B Tabn. 3, 4.

AHanornyHo BbINOHEH CPaBHUTENbHbIN aHaNN3 pacyeToB
03KMOAEMbIX Pe3ynbTaToB OMUIIOB MbILLENKOB 6eApeHHON,

Puc. 7. BbinonHeHne KocbiX ONWIOB MblLLeska bepeHHoii KocTh.
Fig. 7. Performing oblique cuts of the femoral condyle.

Puc. 9. MpoBepka KayecTBa BbINOHEHHbIX OMWIIOB MBILLENKOB be-
[DPEHHOI KoCTu.

Fig. 9. Checking the quality of the performed femoral condyles.

DOl https://doiorg/10.17816/V10321627

Puc. 8. KoneHHbIn cycTaB nocnie BbINOAHEHWS BCEX OMWAOB.
Fig. 8. Knee joint after all cuts.

Puc. 10. YctaHoBNEHHbIE KOMMOHEHTHI 3HAOMPOTE3a KONEHHOMO
cycTaBa.

Fig. 10. Installed components of the knee endoprosthesis.
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Puc. 11. PeHtreHorpamMMmbl 60sbHOM T. B MpsIMOiA NpOEKUMK: @ —
[0 OMepaTUBHOrO leYeHus, b — nocne onepaTMBHOIO JIEYEHMS.

Fig. 11. Radiographs of patient T. in frontal projection: ¢ — before
surgical treatment, b — after surgical treatment.

Puc. 13. BupTyanbHble Mogenu yAanéHHbIX KOCTHO-XPSLLEBbIX
(parMeHTOB MbILLEIIKOB KOJIEHHOrO CyCTaBa Moc/e onepaTuBHOIO
neyeHms.

Fig. 13. Virtual models of the removed bone and cartilage
fragments of the condyles of the knee joint after surgical
treatment.
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Puc. 12. PeHtreHorpamMmbl 6onbHom T. B 60KOBOM NpoeKummn: @ —
L0 ONepaTMBHOrO NieveHus, b — nocne onepaTMBHOIO JIEYeHMS.

Fig. 12. Radiographs of patient T. in lateral projection: @ — before
surgical treatment, b — after surgical treatment.

Puc. 14. ConoctaBnieHre NoslyYeHHbIX U OXMAAEMbIX Pe3yNbTaToB
Ha NpuMepe AMCTaNbHOro onuna beapeHHol KocTH: @ — pe3ynbTar
CKaHMpOBaHWsA NOC/e OMEpaTUBHOTO JIeYeHNs; b — 0Xuaaembli
pesynbTaT BUPTYaNbHOro NpefonepaLUnMoHHOro NiaHMpoBaHus.
Fig. 14. Comparison of the actual versus expected results using the
distal femoral cut: @ — postoperative CT scan; b — the expected
result of virtual preoperative planning.

Taﬁnuu,a 3. CpaBHeHMe 0XXnaaeMbiX pe3ynbTaTtoB 0NMWJI0B MbILLEJIKOB 6eﬂ,pEHHOVI KOCTW 1 pe3ynbTaToB CKaHUPOBaHMA ONnioB nocie one-

PaTUBHOT O Jie4YeHUA, MM

Table 3. Comparison of the expected results of femoral condyle cuts versus the CT scans of the cuts after surgical treatment, mm

3agnuin onun MepBbiii Kocoii onun | Bropoii kocoii onun
uctanbHbi | Mepepnuit | 3 = 3 = = =
Pesynbrar A onun 2nﬂn % x % x % x i x % x % x
32 52 g2 52 32 5 2
o O = £} o = [}) o = (%]
N g3 g GIE] g 3]
= 3 =3 =S 3 =3 S 3 =3
Oxvpaaemblit 9,73 12,3 8 16,48 12,1 12,3 7,7 13,3
lMocne onepaTBHOro NeyeHus 10 12,7 1,7 16 11,9 12 7,3 12,97

Tabnuua 4. CpaBHeHWe 0XMLaeMbIX Pe3yNbTaToB OMUIIOB MbILLENKOB 00/1bLLeDbepLIOBO KOCTM 1 pe3y/bTaToB CKaHUPOBaHWs ONUIIOB Nocsie

onepaTMBHOIO Nie4eHUA, MM

Table 4. Comparison of the expected results of the tibial condyle cuts versus the CT scans of the cuts after surgical treatment, mm

Pesynbrar

Onun MbiwwenkoB 6onbluebepLioBoii KOCTH
(oT narepanbHoro Mbilenka)

Oxmnpaembilit

Mocne onepaTMBHOrO NeyeHUs

10,26
10
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bonbluebepLoBOii KOCTEN M pes3ynbTaTOB CKaHUPOBAHMA
onunoB nocne onepatuBHoro siedeHus (30 KoneHHbIX cy-
cTaBoB). CpefHas pasHMLA B U3MEPEHWM cocTaBuna 4+2 MM
(p <0,05).

[laHHbIA CpaBHMTENbHBIA BUPTYasibHbIA aHanM3 U caMy
METOLIMKY CKaHUPOBaHWUA OMKUIOB MOXHO NPEAOXMTL B Ka-
yecTBe anbTepHaTuebl MeToauke KT nocne onepatuBHoro
NIeYeHMS, TaK Kak NOMUMO BPEMEHHOTO QaKTopa, a TakKe fy-
YeBOM Harpysku 18 601bHOr0 Nocne ONepaTUBHONO JIEYeHNs
Ha pe3ynbTathl KT BAMAIOT WyMbl 1 apTedaKTbl 0T KOMMOHEH-
TOB 3HAOMPOTE3a KOJIEHHOT0 CYCTaBa, YTO MOXET OKasaTb
CYLLLeCTBEHHOE BO3[EMCTBME HA JOCTOBEPHOCTb Pe3ysbTaToB
Mpu CPaBHUTENBHOM aHanM3e [0 M Noce onepaTUBHOrO fe-
YEHWS M CONOCTABNEHNS LLaHHbIX.

BbiBOAbI

MpencTaBneHHble aBTOPCKUE MHAMBUAYANbHBIE PE3EKLM-
OHHble BJTOKM CYLLECTBEHHO OTIMYAIOTCS OT CYLLECTBYHOLLMUX
aHaJioroB, a UIMeHHO:

* HeT HeoOX0AMMOCTM B UCMO/b30BaHUM CTaHAAPTHOTO
WHCTPYMEHTapUst ANS pasMeLLeHns CTaHLapTHbIX pe-
3€KLMOHHBIX 6J10KOB;

* HeT Heobxo4UMOCTH B MCMOJIb30BAHUM CTAHAAPTHbIX
Pe3eKUMOHHBIX BNOKOB ANA BLIMOMHEHUS BCEX 3 OMK-
NOB MbILLENIKOB 6eApEHHOI KOCTH;

 HeT HeoBX0AMMOCTM BO BCKpbITUM KOCTHOMO3IOBO-
ro KaHana, 4to 6biio 0cobeHHO HarnsigHO B [AHHOM
KJ/IMHWYECKOM NpUMEpE;

+ MOMMMO COKpALLiEHWs 3TaNoB XUPYPrUYECKOro Jieye-
HWS CHUXAETCA Harpyska Ha nepcoHan B npouesypax
cbopKu 1 cTepuM3aLMK BTOPOCTENEHHOMO UHCTPYMEH-
Tapus, TO eCTb HET He0bX0AMMOCTU B UCMOJIb30BaHMM
nosHoro Habopa;

* HY M, KOHEYHO, COKpaliaeTcs Bpems npebbiBaHus
BosbHOro B 0MEpaLMoHHON.

Eweé ofHOM 0cob6eHHOCTbI0 NpeacTaBieHHbIX UHANBK-
LYyanbHbIX Pe3eKUMOHHbIX ONOKOB ABNSETCA TO, YTO YuM-
TbIB3IOTCS HE TONIbKO KOCTHbIE, HO U XPSLUEBLIE CTPYKTY-
pbl. To eCTb B OT/MYME OT aHANOroB HeT HeobxoAMMOCTU
B AOMOSTHUTEILHOM A0CTYNe U MOArOTOBKE CTbIKOBOYHOM
nosepxHocTu. CyliecTByloLMe aHanorm 3a4acTylo Koary-
NATOPOM OYMLLAKT MOBEPXHOCTb MbILLENIKA, YTO CBA3AHO
C PUCKOM MOBPEXAEHUS OPUEHTUPYIOLLEN, CTBIKOBOYHOIA
C WHAMBMOYaNbHbIM PE3eKLUMOHHBIM BI0KOM NOBEpXHO-
CTU. B KOHEYHOM WTOre 3TO MOXET MPUBECTU K CMelle-
HUI0 MW HeLLOCTOBEPHOM Mocafike MHAMBUAYANbHOIO pe-
3eKUMOHHOro 61oKa 1, Kak cnefcTBue, K NOTPELLUHOCTAM
BbINOJIHAEMbIX OMUJIOB M HEAOCTOBEPHOMN YCTAHOBKE KOM-
MoHeHTOB 3HAonNpoTe3a. loaToMy BeibpaHHas cTpaTerus
KT+MPT, Ha Haw B3rnsag, ABnseTca onTMManbHbIM pelue-
HMEM He TOMbKO LA FPaMOTHOrO0 NpejonepauyoHHOro
MiaHUPOBaHMA 3TanoB 3HAONPOTE3UPOBAHUSA KOJIEHHOMO
CYCTaBa, HO U 18 NPOEKTUPOBAHUS MHANUBULYANbHBIX pe-
3EKLMOHHbIX DIOKOB.
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ELLé ogHMM HeManoBaxHbIM haKTOpoM NpeAcTaBAeHHbIX
WHAVBMAYaNbHBIX Pe3eKLMOHHBIX B/I0KOB SBIAETCA BO3MOX-
HOCTb Ha /toboM 3Tane npoBepuUTb cebs AN NpU CIOXKHbIX
MHOrOMI0CKOCTHbIX fedopMaumax WM3MeHWUTb, HanpuMep,
ypoBeHb AucTanbHoro onuna. To ecTb Bcerpa cyliecTsyet
nnaH b. B paspaboTaHHbIX MHAMBMAYANbHBIX PE3EKLMOHHBIX
bnoKax ecTb CTPaxoBOYHbIE AOMONHUTENbHbIE OTBEPCTHS, KO-
TOpbIE MPU HaNM4YMKU COMHEHUI NO3BONAKT NpoBEPUTL cebs
C MOMOLLbI0 HAaBMraLMOHHON CUCTEMBbI UM CTAHAAPTHOrO,
MPUBLIYHOTO MHCTPYMEHTapKA, YTO B JIODOM Cilyqae UCKITI0-
YaeT BEPOATHOCTb OLLMOKM.

Pa3paboTaHHas KOHpUrypaLms UHAMBUAYaNbHBIX Pe3eK-
LMOHHBIX 6710KOB N03BONAET paboTaTb B YCNOBUAX Y3KOrO
ornepaLmMoHHOro nons, TeM cambiM obecneynBas ManonHBa-
3MBHOCTb, YTO CHWXAeT PUCK TPaBMATUYHOCTU NPOBeAEHMS
onepaumu.

Hawa KoMbuHaums «MHOMBUAYaNbHbIA Pe3eKLMOHHBIN
BNOK+MHCTPYMEHT — orpaHuuuTeNb N1e3BUA NWAbI» M-
3B0/IAIET COXPaHMTb YMCTOTY PaHbl, UCKIIYaA nonajaHue
WHOPOAHbIX TeN, a Takxe AedopMaumio Matepuana UHAM-
BMAYaNnbHOro peseKkuMoHHoro 6oka Bo BpeMs KonebaHus
OCLMNNATOPHOW NUAbI.

Bcé BbllwecKkasaHHOe, HECOMHEHHO, MOMoraeT [OCTUYb
HaLLern caMoii rNaBHOM LieNn — MOBbILLIEHWS TOYHOCTM Npea-
0onepaLyoHHOro NAaHUPOBaHMUA U BbINOTHEHWS 3HAONPOTE3N-
POBaHMs KOJIEHHOrO CYCTaBa.

AOMO/IHUTE/IbHO

Brnap aBTopoB. Bce aBTOpbl NOATBEPK/AAIOT COOTBETCTBME CBOETO
aBTOPCTBA MEXyHapo/aHbIM KpuTepusm ICMJE (Bce aBTOpLI BHECM
CYLLLECTBEHHBIM BKIA, B pa3paboTKy KOHLENLMKW, NPoBeeHe mC-
CneaoBaHUs M NOArOTOBKY CTaTby, MPOYAM W 0400puv GuHanbHyto
BepCcyWto nepef nybnunkaumen).

UcTouHuk dmHaHcupoBaHus. He yKasaH.

KoHbnuKT uHTepecoB. ABTOpLI [EKNapVPYIOT OTCYTCTBUE ABHBIX
W NoTeHUManbHbIX KOHQIMKTOB MHTEPECOB, CBA3aHHBIX € Mybnnka-
LMel HacTosLLLEN CTaTbu.

WHdopmupoBaHHoe cornacue Ha ny6nuKauuio. ABTopbl Noy4m-
JI1 NIUCbMEHHOE COrMacve NaumeHTa Ha NybaMKaLmMio MeUUMHCKIX
JanHbix. [lata nognucanus cornacus — 07.09.2017.
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lpuMeHeHMe MHAMBUAYANBHOTO BEPTAYXKHOIO
KOMMNOHeHTa npu aedeKre BepTAYKHOU BNajUHbI:
KIMHUYECKUH cnyyvai

0.A. AnekcaHsH, I'.A. Yparan, C.B. KarpamaHos, P.A. Xanmypagos, H.B. 3aropognuu

HauuoHanbHbIA MeanLMHCKMIA CCNeLoBaTeNbCKUIA LEHTP TpaBMatonorim 1 optoneauy uM. H.H. Mproposa, Mockea, Poccuiickas ®eaepauus

AHHOTALINA

Beepenue. Yucno ToTanbHbIX 3aMeLleHmii TasobepeHHOro cycTaBa pacTéT ¢ KawabiM rogoM. Yaule sctpevatorcs fedek-
Tbl BEPT/Y}KHOI BNaauHbl, Npu 31oM fedektol Tuna IlIA no Paprosky u Bbile cTaHoBATCA BCE 6oniee pacnpocTpaHEHHbIMM,
B nocnegHue roabl Ans peKoHCTPYKUMU TSENBIX Ae(EKTOB MPUMEHSIOTCS UHAMBUAYANbHBIE KOHCTPYKLMM, CO3AaHHbIe C No-
Molupblo 3D-nevyatn. Ha 3TOM KJMHWMYECKOM NpUMepe NoKa3aHa BO3MOMHOCTb JIEYEHWUS! MALMEHTKU C TSXENbIM LedekToM
BEPTAYIKHOM BNafiuHbl NYTEM NPOBEAEHWUA OHO3TANHOr0 PEBU3MOHHOMO 3HAOMPOTE3MPOBAHUA C UCMONIb30BAHWUEM UHAMBH-
AYanbHON KOHCTPYKLIMN.

Onucanue KiMHMYeckoro ciy4as. laumeHTke 69 net no noeofy KokcapTpo3a B 2010 r. BbINOMHEHO NePBUYHOE TOTaNIbHOE
3HA0MPOTE3MPOBaHME NPaBoro Ta3obeipeHHOro cycTaBa sHA0NpoTe30M KoMnaHum Biomet. B 2011 r. — cneBa sHgonpoTesoM
Gupmbl Zimmer. B 2013 r. — peBU3KOHHOE 3HA0NPOTE3MPOBaHME NPaBOro Ta30beapeHHoro cycTaBa no NoBody HecTabunb-
HocTu. B nocneonepauuoHHoM nepuose 0TMeYanUcb HEOAHOKPATHbIE BbIBUXM C NOC/EAYHOLLMMU 3aKPbITbIMU BPaBIEHUSAMH.
B 2015 r. no noBoAy peuMavBMPYIOLLETO BbIBUXA BbIMOSIHEHO PEBM3MOHHOE 3HAOMPOTE3MPOBAHWE C YCTAHOBKOW aHTUMPO-
Tpy3uoHHoro Konbua bypx-LUHaingepa. B Hosbpe 2017 r. BoisBneHa HecTabuibHOCTb TOTaNbHOO 3HA0NPOTE3a NPaBoOro Ta-
306eapeHHOro cycTasa, No MOBOAY Yero BbIMOSHEHO PEBU3MOHHOE 3HA0NPOTE3UPOBaHNE C NPUMEHEHWNEM WHAMBUAYANbHOMO
BEPT/TY}KHOr0 KOMMOHEHTA.

lNokasatenb HHS o peBn3uoHHoro 3HgonpoTe3npoBaHusa cocTasun 18 6annos, yepes 1 Mec nocne onepaumn — 75 6annos,
yepe3 3 Mec — 65, yepe3 6 Mec — 82, uepe3 4 roga — 74. KadectBo #u3Hu ouenmBanu no wrane WOMAC: no onepa-
umm — 92 banna, Yepes 1 Mec nocne onepaumm — 38 6anno., yepe3 3 Mec — 31, yepe3 6 Mec — 15, yepes 4 ropa —
35 6annoB. Ha MOMeHT mocnieHeln KOHCYNbTaLMW NaLMeHTKa NepeaABUraeTCs C TPOCTbIO, COXPAHSAETCA XPOMOTa, CBSI3aHHas
C pybL,0BOIi NEepeCTPOKOM 1 aTpodUeN ArOANYHBIX MbILLIL.

3akuitouenme. [lpy BblpaxeHHbIX fedeKTax BePT/YKHOM BNafuHbl NPUMEHEHUE UHAMBUAYANbHBIX KOMIOHEHTOB NO3BOJIA-
€T JOCTMYb HAJEKHON BMKCALMM «UMMNIAHTaT—KOCTb», YTO MPUBOAMT K YyuLIEHU0 BYHKUMOHANbHbLIX pe3ynbtaTo. OfHa-
KO MPU XPOHMYECKOM HapyLLEHWW LeIOCTHOCTM Ta30BOM KOCTU MPUMEHEHWE WHAMBULYANbHOr0 BEPTNYXHOIO KOMMOHEHTa
He BCerga no3BonseT A0CTUYb HafEXHoW cTabunmusauuu. Bee cyulecTBylolime MeToAbl OISl pELLEHUs AaHHOW Npobnembl
Ha CErofHALLHMIA [eHb ABNSIOTCA HEOLHO3HAYHBIMM U TPEDYIOT [aNbHEMLLErD YCOBEPLLIEHCTBOBaHHA.

KnioueBble cnosa: T3306E,U,p€‘HHbII7I CyCTaB; peBU3NOHHOE 3HA0MNPOTE3UPOBaHKE; MHAUBUOYANIbHAA KOHCTPYKLUNA.
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The use of an individual acetabular component
for acetabular defect: a clinical case

Ovakim A. Aleksanyan, Gamlet A. Chragyan, Sergey V. Kagramanoyv,
Ruslan A. Khanmuradov, Nikolay V. Zagorodniy

Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russian Federation

ABSTRACT

BACKGROUND: The incidence of total hip replacements is increasing every year. Acetabular defects are becoming more
frequent, with Paprosky type IlIA and above becoming more common. Recently, customized 3D-printed constructs have been
used to remodel severe defects. We wanted to demonstrate the possibility of treating a patient with a severe acetabular defect
by performing a one-stage revision endoprosthesis using a customized design.

CLINICAL CASES DESCRIPTION: A 69-year-old patient underwent primary total hip replacement of the right hip joint with
a Biomet endoprosthesis for coxarthrosis in 2010. In 2011 — on the left side with a Zimmer endoprosthesis. In 2013 —
revision endoprosthesis of the right hip joint due to instability was preformed. In the postoperative period, there were repeated
dislocations with subsequent closed repositioning. In 2015, revision endoprosthetic replacement with a Burkh-Schneider
antiprotrusion ring was done for recurrent dislocation. In november 2017, she was diagnosed with instability of the right total
hip joint, for which she underwent revision hip replacement with a customized acetabular component.

HHS score before revision arthroplasty was 18 points, 1 month after surgery — 75 points, after 3 months — 65, after
6 months — 82, after 4 years — 74. Quality of life was assessed using the WOMAC scale: 92 points before surgery, 38 points
1 month after surgery, 31 points in 3 months, 15 points in 6 months, and 35 points in 4 years. As of the last visit, the patient
moves with a cane, and still has a limp due to scar remodeling and gluteal muscles atrophy.

CONCLUSION: In case of severe acetabular defects, the use of individual components allows achieving reliable "implant-bone"
fixation, which leads to improved functional results. However, in chronic pelvic bone integrity defects, the use of an individual
acetabular component does not always achieve reliable stabilization. All existing methods for solving this problem are currently
ambiguous and require further improvement.

Keywords: hip joint; revision arthroplasty; individual design.
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BACKGROUND

The number of total hip replacements is increasing
annually, and the number of revision hip replacements is
expected to nearly double in the next 10 years [1]. In revision
hip arthroplasty, the surgeon is more often confronted
with acetabular defects, with Paprosky type =IlIA defects
becoming more common. Thus, according to Christie et
al., such defects account for 14% of revision cases [2].
Technologies for creating customized acetabular components
have been steadily developing since the late 70s and now
include computer-aided design and three-dimensional (3D)
printing of implants using additive manufacturing technology
[3]. Previously, 3D printing was only used to create models of
the pelvis or implant, and the final implant was manufactured
from forged titanium by milling.

Through a clinical example, we wanted to demonstrate
the possibility of treating a patient with a severe acetabular
defect with a one-stage revision endoprosthesis using a
customized design.

CLINICAL CASE

A 69-year-old patient underwent primary total hip
replacement of the right hip joint with a Biomet endoprosthesis
for right-sided coxarthrosis in 2010. In 2011, a similar
operation using a Zimmer endoprosthesis was performed
for left-sided coxarthrosis. In 2012, pain in the right hip joint
region appeared and began to progress. In 2013, a revision
hip replacement of the right hip joint was performed for
acetabular component instability. Postoperatively, the patient
noted repeated dislocations of the head of the right hip joint
endoprosthesis with subsequent closed repositioning. In
2015, a revision hip replacement with a Burkh—Schneider
antiprotrusion ring was performed for recurrent dislocations
of the head of the right hip joint. Eighteen months after
surgery, pain in the operated joint recurred. In November
2017, the patient was admitted to the endoprosthesis
department of the N.N. Priorov National Medical Research
Center of Traumatology and Orthopedics. The assessment
of the right hip joint function according to the Harris hip
scale (HHS) was 18 points, the severity of pain syndrome
according to the visual analog scale (VAS) was 74 points (for
a more accurate assessment, the scale was measured in
millimeters), and the patient’s social adaptation according to
the Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) scale was 92 points. Radiographs of the
pelvic bones in a straight projection were obtained (Fig. 1).

For a more detailed visualization of the defect of the bones
forming the acetabulum, multispiral computed tomography
(CT) with 3D reconstruction was performed (Fig. 2).

Given the severity of the acetabular defect and the extreme
difficulty of reconstruction using standard components, a
customized acetabular component was used. In collaboration
with “Endoprint” engineers, a 3D model of the implant was
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Fig. 1. Preoperative radiograph of a 69-year-old patient: type IlIB
acetabular defect according to W.G. Paprosky.

Fig. 2. 3D reconstruction of the right acetabulum by imaging using
multislice computed tomography.

created in accordance with the bony defect of the acetabulum
(Fig. 3).

The final digital model of the implant was printed on a
3D printer (Fig. &), sterilized by autoclaving, and inserted
(Fig. 5). The implant position was assessed on postoperative
radiographs (Fig. 6). Postoperatively, the patient received
symptomatic, anticoagulant, antibacterial, and rehabilitation
therapy, and the wound healed with primary tension. The
patient was discharged on day 7 after surgery.

Three months after surgery, the patient came for a
follow-up examination. Radiographs showed migration of
the sciatic and brow bones from the flanges of the construct
(Fig. 7). The patient still had pain syndrome in the operated
joint area, which was 28 (mm) points on the VAS scale. On
the HHS scale, the hip joint function was assessed at 75
points. The social adaptation score on the WOMAC scale was
38 points. Considering the clinical and radiological picture,
the patient was offered surgery for screw removal from
the lower flanges and correction of the sciatic flange of
individual design with a high-speed bur. The patient refused
the proposed surgery.

Six months after surgery, no negative dynamics on
control radiographs were observed. The HHS, WOMAC, and
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Fig. 3. 3D model of the implant: @ — the porous part of the
implant, which fills the structure of the bone defect; b — hemi-
spherical part of the endoprosthesis with holes for screws; ¢ —
the direction of the screws, taking into account the density of
the bone tissue.

Fig. 4. 3D model of the implant: @ — the porous part of the implant,
which fills the structure of the bone defect; b — hemispherical part
of the endoprosthesis with holes for screws; c — the direction of
the screws, taking into account the density of the bone tissue.

VAS scores were 82, 15, and 30 (mm) points, respectively.
Despite a slight increase in the severity of pain syndrome
according to the VAS score, the patient noted improvement
in the bearing capacity and functional results of the operated
limb. No significant changes in the evaluation scales were
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Fig. 6. Postoperative control X-ray.

Fig. 7. Postoperative control X-ray after 3 months.

noted at the subsequent follow-up examinations (1 year after
surgery and once a year thereafter). At the time of writing,
>4 years have elapsed since the operation. Data obtained
four years after surgery did not show negative dynamics
on control radiographs (Fig. 8). The pain syndrome slightly
increased and corresponds to 32 (mm) points on the VAS
scale. On the HHS scale, the hip joint function corresponded
to 74 points, and social adaptation according to the WOMAC
scale corresponded to 35 points. The patient is under dynamic
observation.
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Fig. 8. Postoperative control X-ray 4 years after the operation.

DISCUSSION

The need for revision arthroplasty is increasing annually,
and its incidence is expected to nearly double in the next
10 years [1]. According to Christie et al., who reported their
centers’ 6-year data (1922-1998), Paprosky type IlIA and IIIB
defects accounted for 14% (78 hips) of the total number of
revision hip replacements [2].

Different reconstruction options have been previously
used to repair severe acetabular bone defects; however,
unsatisfactory results reported in the published literature.
Hip arthroplasty with one-staged restoration of acetabular
integrity using plate and screw metallosteosynthesis resulted
in revision in 47% of cases within 3 weeks to 124 months
after the surgery [4].

In other studies using the antiprotrusion ring, the net
reoperation rate was 29%—66% of cases [5-7].

The cup-cage technique is another option for the
reconstruction of severe bone defects, including acetabular
disruption. In the mid-term follow-up period, satisfactory
results were obtained in 89% of cases [8, 9]. Complications
included the dislocation of the endoprosthesis head,
periprosthetic infection, and paresis of the peroneal portion
of the sciatic nerve [8].

When porous tantalum augments were used during the
5-year follow-up period, only 2 out of 58 cases required
revision because of aseptic loosening. In six cases,
radiographic signs of progressive osteolysis of the bone in
the third DeLee—Charnley zone were observed. A significant
improvement in function after the 5-year follow-up was
evidenced by the Meyo hip scores [10].

Another option for the reconstruction of large acetabular
bone defects is the use of structural allografts combined with
a tantalum-coated acetabular component. In one study, 1 of
20 patients had asymptomatic migration of the acetabular
component that did not require revision [11]. The other
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group included 58 patients (59 hips) with Paprosky type
[I-11l acetabular defects in whom bone alloplasty combined
with a cementless cup was used for reconstruction. In this
group, revision was required in three cases: two with type
lIB defects and one with a type IlIA defect. Reoperations
were performed after 4, 7, and 9 years for aseptic loosening
of the acetabular component [12]. In 20 patients in whom
a two-cup design was used for acetabular reconstruction,
no cases of aseptic loosening occurred during the follow-
up period (2.4 years). Complications included dislocation of
the endoprosthesis head in six cases, deep infection in four
cases, and delayed wound healing in three cases [13].

In the early stages of development, 3D-printing
technology allowed for the creation of plastic models of the
affected side of the pelvis, which were used to produce a
clay prototype of the implant. The resulting prototype was
then subjected to final modeling, from which a custom-made
implant was fabricated from the forged titanium with the
option of applying hydroxyapatite plasma spraying or porous
coatings to the contact surface to stimulate osseointegration.
The results improved but were still far from ideal. The failure
rates ranged from 7.4% to 35% in 16 months to 7 years [2,
14-21].

The fabrication process of modern custom designs
includes the creation of digital models that the surgeon can
adjust online without viewing the physical model. This allows
for wider dissemination of the technology and shortens the
design time. Previously, the interval from CT scan to implant
placement was 2-3 months [14]. In our experience, this
interval is 3-4 weeks. In addition, the entire acetabular
implant, including the porous base, is now printed using
additive manufacturing technology, in which each titanium
layer is fused using electron beam melting to ensure the
strength of the implant.

Only a few published studies have demonstrated the
results of current customized designs. At a conference in
2016, Hooper showed promising results with fewer revisions
after 2 years than previous customized implants. Similar
results were demonstrated in a study of nine patients. In this
group, the median follow-up period was 28.8 months, the
implant survival rate was 88.8%, and revision was required in
one patient with bilateral pelvic bone integrity failure, which
the authors believe led to unsatisfactory outcomes [22]. In a
2018 retrospective study with a mean follow-up period of 38
months of 36 patients, 1 had recurrent dislocations, 1 had
revision for deep infection, 1 had early implant migration
requiring stabilization, and 2 had radiological signs indicating
lack of osseointegration. No cases of aseptic loosening were
reported in this group at the time of publication [23].

With the improvement in the technological process
abroad, the cost of customized implants has improved. In
2001, Joshi et al. reported that the cost of making an implant
using clay models was $5,000, whereas in 2012, Taunton
et al. used computer models and made implants from
forged titanium, which cost $12,500. In 2021, Angela Yao
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et al. reported that the cost of a customized implant using
3D-printing technology was AU$19,000 [24]. Our experience
with customized designs has demonstrated that with the
improvement and adoption of 3D-printing technology, the
cost of these implants has significantly decreased.

CONCLUSION

In severe acetabular defects, the use of customized
components can achieve reliable “implant-bone” fixation,
which leads to improved functional results. In chronic pelvic
bone integrity defects, the use of an individual acetabular
component does not always achieve reliable stabilization.
All existing methods for solving this problem are currently
ambiguous and require further improvement.

JIOMO/THUTE/IbHO

Brnap aBTopoB. Bce aBTopbl MoATBEpIKAAIOT COOTBETCTBME CBOEMO
aBTOPCTBA MeXAyHapoaHbIM kpuTepumaM ICMJE (Bce aBTopsl BHECM
CYLLLECTBEHHbIM BK/aJ B pa3paboTy KOHLENUMM, NMpoBefeHne mc-
CNeAoBaHUS 1 NOAFOTOBKY CTaTby, MPOU4AM M 0a0bpunv GrHanbHyio
Bepcuio nepep, nybnmkaumen).
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UcTounuk duHaHcupoBaHuA. ABTOpbI 3asBMAIOT 00 OTCYTCTBUM
BHELLHEro (VHaHCVMPOBaHWA NMpW MPOBEAEHWMW WCCeA0BaHMS
¥ NOAroTOBKe MybnmKaLmv.

KoHdnukT uHTepecoB. ABTOpbI JeKNapupyIoT OTCYTCTBME AIBHBIX
1 NOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBA3AHHBIX C NPOBEAEH-
HbIM MCCIelOBaHWEM W MyBMKaLMeN HaCTOALLIEN CTaTbul.
WHdopmupoBaHHoe cornacue Ha ny6aukaumio. ABTopb! Noay4MM
MMUCbMEHHOE COrlacue NaLMEeHTOB Ha NYBIMKALMIO MX MEAULIMHCKUX
[aHHbIX 1 poTorpadun (24.11.2017 ).
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MaToreHeTUueckue M KJIMHUYECKUE acNeKTbl
0CTeoapTpo3a M 0CTe0apTPo3-acCoLUUPOBaAHHBIX
AedeKToB XpAla KOJIGHHOro cycTaBa ¢ NO3ULUKA
npeacTaBNAeHUIA 0 ponu CybXoHAPaNbHOU KOCTH

.. Kotenbhukos, H0.B. Jlapues, [.C. Kynawes, C.[. 3yeB-PaTHuKoB,
B.I'. AcatpsH, H.[. LLlepbaTtoB

CaMapckuit rocyaapcTBeHHbI MeanUMHCKUIA YHuBepcuTeT, CaMapa, Poccuiickas ®epepaums

AHHOTALIMA

B cTatbe npencTaBneH aHanMTMYECKMIA 0630p COBPEMEHHBLIX NPeACTaB/IEHMA 0 MAaTOreHe3e OCTe0apTP03a, OCHOBAHHbLIN
Ha pesynbTaTax M3yyeHus CybXoHApanbHOW KOCTU M e€ 3HauyeHus B pasBuTuM 3Toro 3aboneBaHus. [lokasaHo, YTO AaHHble
MHOTOYUCTIEHHBIX UCCNEA0BaHUA NOCNEAHMX JIET BbISBNAT BCE bonblue 1 bonblue [oKa3aTenbCTB NepBOCTENEHHOCTH NaTo-
NOTNYECKUX M3MEHEHWUN UMEHHO B CYOXOHPaNbHOW KOCTV MpU pa3BUTHM 0CTE0APTPO3a M ero NporpeccupoBaHuu. B nopaens-
IOLLIEM YMCTIE HaYYHbIX paboT HaXOAMT CBOE NOATBEPHAEHME BAKT TOr0, YTO MMaJMHOBLIN XPALL M CYOXOHLpanbHas KOCTHas
TKaHb NpeACTaBNAT coboi efuHbIi MOphOdYHKLMOHANBHBIA BUOKOMNO3WUT CO B3aMMO3aBUCUMMOI CUCTEMOI BUOXUMUYECKX
CBSA3EM M MONEKYNAPHOTO CUrHANMHIA, a TAKXKE KOPPENATUBHBIMU PEaKLMAMM Ha CTPECCOBbIE MEXAHWUYECKWEe Harpy3Ku. AB-
TOpaMu AeTasbHO NPOaHanM3MpoBaHbl MEXaHU3MbI KIIETOYHOTO U MOSIEKYISIPHOIO B3aMMOLENCTBUS B CUCTEME «TMaNWHOBBIN
XpAL, — cybxoHApanbHas KOCTb» MPY pa3BUTUM 0CTE0apTPO3a, YoeauTeNnbHO AeMOHCTPUPYIOLLME aKTUBHOE M MPUOPUTETHOE
yyactue cybxoHapanbHOW KOCTHOM TKaHuW B febloTe 1 NOAJepaHUW LecTpyKTUBHO-AUCTPOdUYecKoro npouecca. B auckyc-
CMOHHOM acneKTe 0bcyxaaloTca HeobX0AMMOCTb yXoa 0T XOHAPOLIEHTPUYECKOI MOJENW NaToreHe3a 0CTe0apTpo3a U Lene-
c006pa3sHOCTb NepecMoTpa TOYEK NPUNOXKEHUS NIeYeBHbIX MEPONPUATUIA Y MALMEHTOB C OCTE0APTPO30M KONEHHOrO CyCTaBa.
MpoBeaéEH 0630p MPUMEHSIOLLMXCS B HACTOALLEe BpeMS CrocoboB 0nepaTUBHOIO JIEYEHWS OCTEOAPTPO3a KOJIEHHOTO CYCTaBa
C MO3MLMIA MX NaTOreHEeTUYECKOW HarpaBieHHOCTU. ABTOpbI 0BCY)KAAKT aKTyanbHOCTb pa3paboTKK KOHLEeNUMM OpraHocoX-
PaHAIOLLEN XMPYPrUM LECTPYKTUBHO-AUCTPODUUYECKUX MOPAXKEHUI CYCTaBOB, KOTOpas AOMKHA ObITb OCHOBaHa Ha AaHHbIX
0 POAM U 3HAYMMOCTM CyOXOHAPaNbHON U MeTadM3apHOI KOCTHOW TKaHU B BbILLIEYKa3aHHbIX NaToNOrMYECKUX NpOLLeccax.

KnioueBble cnoBa: ocTeoapTpo3; CybxoHapanbHas KOCTb; FMaNMHOBbIN XPALL; AeeKT XpALLA; KOMEHHbI CYCTaB.
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Pathogenetic and clinical aspects of osteoarthritis
and osteoarthritis-associated defects of the cartilage
of the knee joint from the standpoint of understanding
the role of the subchondral bone

Gennadiy P. Kotelnikov, Yuriy V. Lartsev, Dmitry S. Kudashev, Sergey D. Zuev-Ratnikov,
Vardan G. Asatryan, Nikita D. Shcherbatov

Samara State Medical University, Samara, Russian Federation

ABSTRACT

The article presents an analytical review on modern ideas about the osteoarthritis pathogenesis based on the findings
regarding the subchondral bone and its importance in the development of this disease. It is shown that the data of numerous
studies in recent years reveal more and more evidence demonstrating the primacy of pathological changes in the subchondral
bone in the development of osteoarthritis and its progression. The vast majority of scientific papers confirm the fact that
hyaline cartilage and subchondral bone tissue are a single morphofunctional biocomposite with an interdependent system of
biochemical connections and molecular signaling, as well as correlative reactions to stressful mechanical loads. The authors
analyzed in detail the mechanisms of cellular and molecular interaction in the system "hyaline cartilage — subchondral
bone" in the development of osteoarthritis, vividly demonstrating the active and priority involvement of subchondral bone
tissue in the debut and maintenance of the destructive-dystrophic process. The necessity to leave the chondrocentric model
of osteoarthritis pathogenesis and the expediency to revise the points of application of therapeutic measures in patients with
knee joint osteoarthritis are discussed. The current methods of surgical treatment of knee joint osteoarthritis are critically
reviewed from the perspective of their pathogenetic orientation. The authors discuss the relevance in developing the concept
of organ-preserving surgery in destructive-dystrophic joint lesions, which should be based on the findings describing the role
and significance of subchondral and metaphyseal bone tissue in the above pathologic processes.

Keywords: osteoarthritis; subchondral bone; articular cartilage; articular cartilage defect; knee joint.
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INTRODUCTION

Among all joint pathologies in orthopedic and
rheumatologic practice, destructive—dystrophic diseases, of
which osteoarthritis (0A) [1] is the most widespread, lead to
severe and persistent functional impairment and represent a
major medical and social problem. Currently, OA is defined
as a group of diseases that have different etiologies but have
common pathogenetic mechanisms and similar morphologic
and clinical manifestations. OA outcomes are attributed to
the sequential involvement of all joint structures—hyaline
cartilage, subchondral bone, synovial membrane, menisci,
ligaments, capsule, and periarticular soft tissues—in the
pathological process and is represented by the progressive
development of gross anatomical and functional changes and
a significant reduction in the quality of life [2].

To date, OA subtypes correlated with various risk
factors, lesion localization, clinical manifestations, course,
and prognosis, which not only determine the disease onset
and progression rate but are also of key importance in the
selection of planned treatment techniques. In this regard,
knee OA occurs in 29.4%-35.2% of all disease localizations
and represents not only the most urgent medical but also
a highly significant socioeconomic problem. It causes
progressive damage of the largest and one of the leading
supporting joints of the lower limb, occurs in middle-aged,
healthy, and most professionally and creatively matured
people, leads to persistent statodynamic dysfunction and
disability, and is accompanied by the development and
aggravation of several economic consequences [1, 3].

SOURCING METHODOLOGY

NCBI, PubMed, eLIBRARY, and Cochrane Library
databases were used for the literature search. The keywords
for the search were “osteoarthritis,” “osteoarthritis,”
“osteochondral defect,” “cartilage defect,” “subchondral
bone,” “hyaline cartilage,” “pathogenesis of osteoarthritis,”
and “bone remodeling” (in Russian and English). The selection
criteria for journal articles and other materials were as
follows: publication year not earlier than 2010, emphasis
on pathologic anatomy, pathophysiology, and experimental
medicine, and systematic reviews.

According to domestic and foreign data, 23%-37%
of patients with knee OA develop defects of the articular
surfaces of the femur and tibia, and in OA stages 2 and 3,
they occur in 44%-60% of cases. The development of full-
thickness chondral defects of the knee joint is associated with
the most severe clinical picture of intra-articular damage and
a negative prognosis of spontaneous repair [4].

The pathogenesis of OA has historically been viewed
through the prism of primary and priority structural changes
in articular cartilage. Therefore, OA was initially treated as
a cartilage disease, and the vast majority of therapeutic
and surgical correction methods, both historically and
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currently, are aimed specifically at damage to the
hyaline cartilage. However, to date, several studies have
convincingly demonstrated the primacy of bone changes
in the pathogenesis of OA, and recent studies have proved
that pathological processes in the subchondral bone tissue
determine disease onset and progression [1, 3-5].

Data revealed that the periarticular bone transformations
characterizing the process of OA development represent the
adaptation to local biomechanical and biological signals.
These processes are mediated by bone cells that modify
bone architecture and properties [1, 2, 6]. In this case, bone
remodeling not only affects bone tissues but also causes
changes in the contour and shape of the subchondral bone.
These changes create a biomechanical environment that
adversely affects the articular cartilage and leads to its
degradation and destruction.

In 1986, E.L. Radin and R.M. Rose emphasized skeletal
changes as the initial effector of OA. They suggested
that the pathogenesis of OA may be associated with the
primary changes in the periarticular bone [1] and that the
destructive—dystrophic process is initiated by an increase in
the density, volume, and stiffness of subchondral bone with
a subsequent increase in the load transfer to the overlying
articular cartilage. This leads to chondrocyte dysfunction
and subsequently causes cartilage matrix degradation and
loss. At present, their hypothesis is supported by numerous
studies demonstrating that changes in the subchondral bone
in the presence of OA occur very early and, apparently, even
before changes in the hyaline cartilage [7, 8].

The first direct evidence of the pathogenetic relationship
between the primary changes in the subchondral bone and the
subsequent OA development was obtained in 1993 by Dieppe
et al. who used the scintigraphic method to initiate several
similar studies. They conducted a prospective follow-up of
94 patients with knee OA for 5 years. All patients underwent
radiographic and scintigraphic examinations of the joints.
A positive correlation was found between OA progression,
determined by joint gap narrowing, and scintigraphic data,
namely, increased accumulation of technetium-99 in the
subchondral bone tissue, indicating the intensification of its
remodeling. In 34% of patients with significant radionuclide
accumulation in the subchondral bone, narrowing of the X-ray
articular gap by >2 mm was observed during the observation
period. Conversely, no disease progression was observed in
patients with unchanged scintigraphic picture. Based on their
results, the authors concluded that increased technetium-99
accumulation can be a predictor of articular cartilage loss,
which is a direct consequence of changes in bone tissue
metabolism [8].

Studies have shown that both cortical and trabecular
bones can change their architecture and structural properties
at a much higher rate than the hyaline cartilage, whose
chondrocytes modulate their morphological status and
functional state in response to loading for a much longer
period. Some authors actively studied the importance of
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subchondral bone tissue and have demonstrated that with OA
progression, its metabolism can increase 20 times compared
with physiological bone metabolism [3, 4, 9, 10].

One of the key aspects of the relationship between the
hyaline cartilage and the subchondral bone in OA development
is the analysis of blood circulation in the latter, showing its
crucial role in the regeneration and remodeling and providing
trophic needs not only of the bone tissue but also of the
overlying articular cartilage. Changes in the microcirculatory
channel causing venous stasis, vessel occlusion, spasms,
or others lead to the development of pathologies of the
subchondral bone and hyaline cartilage [4, 5, 11].

Modern radiographic techniques, including magnetic
resonance imaging (MRI) with dynamic contrast and positron
emission tomography, show that venous outflow obstruction,
which causes decreased perfusion, venous stasis, and
subsequent ischemia, leads to trabecular bone remodeling
and induces changes in the physicochemical properties of the
subchondral bone similar to those in OA. Osteoblasts exposed
to hypoxia changed their expression profile of cytokines,
proteins, and growth factors, including vascular endothelial
growth factor (VEGF), insulin-like growth factor-2, and
transforming growth factor B1 (TGF-B1). TGF-B1, hypoxia-
induced factor 1a, type 1 collagen, and tissue inhibitor of
matrix metalloproteinase (MMP)-1 are associated with
accelerated bone remodeling and cartilage degeneration,
which is a histopathologic feature of 0A [12].

In addition, changes in the perfusion and pressure in
osteoblasts result in the activation of cell signaling pathways,
including transcription factors (c-Fos and Egr1), inflammatory
mediators, intercellular secondary messengers (Cox2,
prostaglandin E2, and nitric oxide) and enzymes, particularly
MMP 1, 3, and 13. Under these conditions, osteoblasts also
begin to express large amounts of cytokines associated with
bone outgrowth, namely, osteocalcin, alkaline phosphatase,
and insulin-like growth factor-1, and participate in the
induction of remodeling of compact and cancellous
subchondral bone tissue, also very similar to the structural
changes observed in 0A [4, 5, 8].

The close physical relationship between the cartilage
and subchondral bone in joints has introduced the concept
of “biochemical and molecular crosstalk"- biochemical and
molecular cross-links in the affected area. Chondrocytes
possess receptors that respond to biomechanical
perturbations in the surrounding cartilage matrix and
intrinsic and extrinsic growth factors, cytokines, and other
inflammatory mediators. Several integrins, which serve as
receptors for fibronectin fragments (FN) and type Il collagen
(COL2), when activated, can stimulate the production of
matrix-degrading proteinases and inflammatory cytokines and
chemokines in the chondrocytes. The significant phenotypic
modulation of the chondrocytes through increased synthesis
of FN, COL2, and aggrecan (AGG) immediately after disease
onset suggests that articular chondrocytes are attempting
to repair the damaged matrix. However, this repair process
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appears to be unsuccessful, leading to irreversible cartilage
degeneration [3, 4, 6, 13].

Conversely, during the development of OA in the
subchondral bone, the expression levels of certain genes
are increased in conjunction with changes in cartilage and
the production of various inflammatory mediators, biological
factors, and cytokines, which are also biochemical markers
of the disease. Subchondral bone explants from patients with
0A secrete high levels of alkaline phosphatase, osteocalcin,
osteopontin, interleukin-6, interleukin-8, ankylosis
progression gene homolog, urokinase-type plasminogen
activator, prostaglandins, and insulin-like growth factor-1
compared to bone explants from healthy individuals. In
addition, subchondral bone osteoblasts from patients with 0A
express higher levels of alkaline phosphatase, osteopontin,
matrix ribonucleic acid osteocalcin, collagen type 1 protein,
and growth factors such as insulin-like growth factors 1 and
2, and TGF-B than normal subchondral bone osteoblasts.
The increased secretion of biochemical factors that promote
bone formation suggests increased bone anabolic activity of
subchondral bone osteoblasts, exemplified by osteophyte
formation [1, 2, 5].

Destruction and degradation of the hyaline cartilage
and bone tissue are accompanied by the appearance and/
or elevation of key hiochemical markers, and the main ones
are presented in Table 1.

All these data indicate that the subchondral bone
and hyaline cartilage should be considered a single
morphofunctional biocomposite with an integrated system
of molecular signaling, unified metabolism, and equal
mutual influence of cartilage and bone tissues on each
other in daily living. They are dynamic support structures
that simultaneously and interconnectedly perceive and
distribute mechanical load, change their metabolism, and
modulate their biomechanical characteristics to adapt to
stress loads. The close anatomical relationship of cartilage
and subchondral bone gives them ample opportunity to
induce physical and functional changes in each other through
molecular interactions. Recent studies support the view of
the transduction of active molecules between the bone
and cartilage. Biological factors and signaling molecules
produced by both tissues can transfer from one area to
another, affecting their homeostasis. Modern in vitro and in
vivo studies convincingly prove the presence and uniqueness
of a crosstalk between the cartilage and subchondral bone
in synovial joints.

Increased vascularization and development of
microfractures in the bone matrix in OA strongly suggest
that mediators secreted from chondrocytes and subchondral
bone cells directly interact with each other through these
channels. In OA, regulatory factors secreted by chondrocytes
in degenerated cartilage may play a definite role in
osteoclastogenesis and thus contribute to subchondral bone
mass loss [3, 5, 12]. During endochondral ossification,
cartilage hypertrophy appears to be the result of signals
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Table 1. Biomarkers of the cartilage and subchondral bone during the onset and progression of osteoarthritis

Biomarker

Function in the joint

Processes due to increased
expression in osteoarthritis

Cartilage biomarkers

It is synergistic with inflammatory synovial proliferation,

Oligomeric cartilage matrix protein

regulation of fibril assembly, and maintenance of a

Cartilage degradation

mature collagen network

C-terminal telopeptide of collagen type II

Helix fragments (Helix Il Coll 2-1, and Coll
2-1N02)

Amino-terminal propeptide of procollagen
type Il

Carboxyterminal propeptide of
procollagen type I

YLK-40 glycoprotein: non-collagen
proteins

Keratan sulfate

Provides strength and integrity and maintains the shape
of the fabric

Promote the inflammation and catabolism of the
cartilage in the joint

One of two propeptides of type Il procollagen and
reflects the rate of type Il collagen synthesis

One of two propeptides of type Il procollagen and
reflects the rate of type Il collagen synthesis

Plays a vital role in the development or alteration
of tissue inflammation, immunity, and/or remodeling

Acts as a cushion to absorb mechanical shock

Remodeling of the calcified
cartilage

Degradation of type Il collagen

Cartilage degradation

Cartilage degradation

Cartilage degradation

Aggrecan and cartilage
degradation

Provides a hydrated gel structure (through the

Epitope 846 chondroitin sulfate

interaction with hyaluronic acid and binding protein) that

Cartilage metabolism

provides the load-bearing properties of cartilage

Hyaluronic acid

Necessary for the viscosity and elasticity of the synovial
fluid and cartilage

Cartilage degradation

Bone biomarkers

N-terminal telopeptide of collagen type |

C-terminal telopeptide of type | collagen
(serum C-terminal telopeptide)

Amino-terminal propeptide of procollagen
type |

Carboxyterminal propeptide of
procollagen type |

Supports the bone remodeling process

Collagen type | cross-linking peptide essential for
immunoreactivity

One of the two propeptides of type I procollagen and
reflects the rate of type | collagen synthesis

One of the two propeptides of type I procollagen and
reflects the rate of type | collagen synthesis

Degradation of type | collagen

Increased osteoclastogenesis
and bone degradation

Bone degradation

Bone degradation

Essential for bone mineralization and recruitment

Osteocalcin

Total pyridinoline in urine

Bone sialoprotein

of osteoblasts and osteoclasts at the site of bone
formation

Helps stabilize and strengthen the entire collagen tissue
structure, both bone and cartilage tissues

Essential for mineralization in the interaction of the
cartilage and bone tissue

Anabolic bone metabolism

Catabolic bone metabolism

Anabolic bone metabolism

derived from various cells such as osteoblasts and
hematopoietic cells. On the contrary, an experiment showed
that signals from hypertrophied chick cartilage chondrocytes
stimulate osteoblast differentiation and subsequent bone
matrix deposition.

To provide an idea of the nature, extent, and depth of
cellular and molecular interactions in the hyaline cartilage—
subchondral bone system that determines OA onset and
progression, the factors involved in these processes can be
classified into the following most important groups:
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+ Biological factors

+ Wingless (Wnt)-type signaling pathways

+ TGF-B/bone morphogenetic protein (BMP) signaling
system

+ mitogen-activated protein kinase/ERK kinase (MARK)
signaling system

Biological factors

Despite ongoing discussions in the professional community
regarding the significance of synovial inflammation in OA,
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studies have emphasized verifiable synovitis, including the
infiltration of activated B cells and T lymphocytes along
with the overexpression of proinflammatory mediators
in both early and late disease stages. Proinflammatory
mediators present in the synovial fluid contribute to the
catabolic activity of chondrocytes leading to the remodeling
of the cartilage extracellular matrix [1, 2, 7, 9]. In vivo
and in vitro studies have demonstrated that the amounts
of chemokines and cytokines present in the synovial fluid
are sufficient to activate chondrocytes and subsequently
increase their synthesis of matrix molecules and promote
their destruction through the synthesis of proinflammatory
cytokines and proteases. Chondrocytes in OA secrete
interleukin-1, interleukin-1B-converting enzyme (caspase-1),
and interleukin-1 receptor. The concentration of interleukin-1
synthesized by chondrocytes can induce the expression of
MMPs, aggrecanases, adisintegrin, metalloproteinases with
thrombospondin motifs, and other catabolic genes in areas
of OA-induced cartilage matrix depletion [3, 4]. Changes in
cartilage remodeling lead to the loss of the components
and structure of the extracellular matrix, affecting the
characteristic phenotype of hyaline cartilage chondrocytes.
Under these conditions, chondrocyte expression of molecules
associated with chondrocyte hypertrophy and terminal
differentiation, such as VEGF, Runt-related transcription
factor 2 (RUNX2), and MMP-13, is stimulated. These events
also lead to the calcification of the extracellular matrix around
chondrocytes and contribute to the thinning of the articular
surface. The secretion of angiogenic factors such as VEGF
increases vascularization in the deep layers of the articular
cartilage, facilitating molecular transport by the diffusion of
molecules through calcified articular cartilage tissues from
the subchondral bone [5, 8, 91.

Evidence shows that chemokines, cytokines, and
proteases secreted from chondrocytes are involved in the
alteration of the biochemical and functional capabilities of
subchondral bone osteablasts. For example, interleukin-6, in
combination with other cytokines such as interleukin-18, can
switch osteoblasts from a normal phenotype to a sclerotic
phenotype. Chondrocytes undergoing destruction also secrete
large amounts of the receptor activator of nuclear factor kB
ligand (RANKL), a factor that induces osteoclastogenesis.
High RANKL expression is associated with increased
metabolism of the subchondral bone tissue at early stages
of OA[2,7, 10].

Additionally, to the stimulatory role of chondrocytes
with respect to the subchondral bone, the number of factors
produced by the subchondral bone tissue and involved in
both remodeling of the bone and modulation of cartilage
catabolism increased. In vitro experiments have shown that
subchondral osteoblasts in OA lead to a reduction in a specific
cartilage phenotype (glycosaminoglycan, AGG, and COL2)
when co-cultured with articular cartilage chondrocytes. In
addition, cultured subchondral osteoblasts from patients
with OA caused increased degradation of proteoglycans
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in the cartilage compared with control subjects containing
healthy subchondral bone tissue osteoblasts. Researchers
explain this effect by the increased production of MMP-2 by
subchondral bone osteoblasts [3, 6, 11].

Wingless type signal paths (Wnt)

Joint homeostasis critically depends on the balance
between various anabolic and catabolic molecular signaling
pathways of bone and cartilage tissues [3, 12]. Signaling
mechanisms in joints are essential for maintaining a stable
phenotype of the articular cartilage and subchondral bone,
sustained synthesis of the extracellular matrix, balancing
of bone remodeling processes, efficient cleavage and
clearance of macromolecules and dead cells, and functional
and molecular adaptation to mechanical stress. Several
signaling pathways between the bone and cartilage coexist in
the joints, which are necessary to maintain homeostasis and
ensure adequate joint function. However, the imbalance of the
delicate balance between them that develops in destructive—
dystrophic joint lesions leads to the gradual hypertrophy of
the subchondral bone and deterioration of the quality of the
hyaline cartilage, contributing to OA progression [1, 8].

Wnt pathways represent a large family of cysteine-rich
morphogens. To date, 19 structurally related glycoproteins
that can transduce their signal through various intracellular
cascades have been identified. Classically, Wnt pathways have
been classified into canonical and noncanonical pathways.
Canonical pathways can inhibit GSK-3B phosphorylation of
p-catenin and its subsequent degradation (e.g., Wnt 1, 3a,
and 8), and noncanonical pathways do not affect the level of
p-catenin (e.g., Wnt 4, 5a, and 11) [4, 7].

Studies on experimental animals (mice) have emphasized
the importance of the canonical Wnt signaling system in
maintaining the mature phenotype of the articular cartilage,
which is characterized by prolonged cell survival and lack
of differentiation toward hypertrophy [2, 3]. Several studies
have demonstrated that the canonical Wnt signaling system
acts as a survival signal by inhibiting chondrocyte apoptosis.
Conversely, the overexpression of Wnt signals is harmful
to the chondrocytes, leading to destructive and dystrophic
changes in the cartilage [7].

The implementation of both canonical and noncanonical
cascades of the Wnt signaling system in chondrocyte
proliferation and differentiation indicates its importance
in the regulation of cartilage homeostasis. In addition, to
chondrogenesis, the Wnt signaling system is essential
for bone development and its subsequent homeostasis.
The positively regulating Wnt signaling system can induce
sclerosis in bones [3, 5, 71.

TGF-B/BMP signaling system

BMPs perform many functions in the skeletal system,
including the regulation of the cartilage extracellular matrix
and bone remodeling. The BMP signaling system regulates
the process of bone induction and is essential for enchondral
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bone formation. As an intermediate stage of bone formation,
BMPs are involved in all phases of chondrogenesis. BMPs
2, 4, and 5 are essential for chondrocyte proliferation and
matrix synthesis [2, 3, 5, 6].

BPMs are crucial for cartilage protection and repair
by regulating aggrecan and proteoglycan synthesis and
are involved in various stages of chondrocyte terminal
differentiation. This signaling system not only plays an
important role in the early stages of chondrogenesis by
stimulating the synthesis of matrix molecules such as COL2
but also actively participates in the terminal differentiation
of chondrocytes by increasing the expression of MMP-13,
which is observed in the hyaline cartilage in OA [3, 5, 9, 11].
Alternatively, BMPs are potent osteogenic stimulators and
can regulate the activity of osteoblasts and osteoclasts in
vitro and in vivo [2]. In particular, the reduced levels of BMP
signaling stimulator, such as GDF5, affects the properties
of the subchondral bone and its remodeling processes in
destructive—dystrophic articular lesions [7].

Along with BMPs, TGF-B also plays an indispensable
role in maintaining metabolic homeostasis and structural
integrity of the articular cartilage [4, 9]. TGF-B is expressed
at high levels in healthy cartilage, whereas it is nearly absent
in OA cartilage. Since TGF-p is a potent inducer of cartilage
extracellular matrix synthesis, a decrease in its level leads
to proteoglycan loss and cartilage degradation. Moreover,
the ablation of endogenous TGF-B1 activity suppresses
osteophyte formation and synovial thickening in vivo [1, 3,
11, 13]. Along with its critical role in cartilage homeostasis,
TGF-B1 regulates osteoclastic bone resorption and induces
the migration of bone marrow mesenchymal stem cells into
resorption pits to form new trabecular bone in long bones
[2, 4, 12]. These studies have suggested that the TGF-3/BMP
signaling system is one of the most important systems for
the normal homeostasis of the cartilage-bone biochemical
unit. The increased production of TGF- in the deteriorating
cartilage in OA affects the homeostasis not only of the
cartilage but also of the subchondral bone, which once again
proves the molecular level of the depth of the crosstalk
between cartilage and bone tissues.

TGF-B1 inhibition restored the microarchitecture of
the subchondral bone by arresting angiogenesis, reducing
the population of bone marrow mesenchymal stem cells
undergoing osteogenesis, as well as attenuating proteoglycan
loss and increased calcification observed in mice with
experimental OA [12].

Mitogen-activated protein kinase (MAPK)
signaling system

MAPK includes three broad categories of kinases:
extracellular signal-regulated kinases (ERK), stress-activated
protein kinases/c-Jun N-terminal kinases, and p38 kinases.
Recently, the MAPK family was found to be associated with
the pathophysiology of OA. The activation of ERK and p38 is
a key signaling event in the processes leading to articular

T.30,N\e 2, 2023

DAl https://doiorg/1017816/VT0346679

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

cartilage degeneration. The activation of both ERK and p38
signaling is necessary for MMP expression and activity,
whereas only ERK activation is necessary for aggrecanase-
mediated cartilage degeneration [4, 5]. MMP-13 production
from subchondral bone osteoblasts in response to mechanical
stress may trigger the cartilage degradation observed
during OA progression. The possibility of MAPK-mediated
release of degradative enzymes from the subchondral bone
affecting chondrocytes suggests the existence of intercellular
communication between cartilage and bones affecting each
other. In this case, articular cartilage chondrocytes in OA lead
to the increased production of markers of their differentiation,
such as RUNX2, alkaline phosphatase, osteopontin, and
osteocalcin, by healthy subchondral osteoblasts, whereas
normal articular chondrocytes inhibit this process [9, 11].

Secreted cytokines, growth factors, and signaling
molecules that form the biochemical units of the cartilage and
bone play a modulating role in altering joint pathophysiology
in OA. The complexity of Wnt, BMPs, TGF-B, and MAPK
signaling systems in the maintenance and control of joint
homeostasis, their role in the crosstalk between cartilage
and subchondral bone, and the observed alterations in OA
change the views on the pathogenetic mechanisms of this
disease [1].

In the analysis of the results of numerous studies
aimed at objectivizing the assessment of OA pathogenesis
processes, we should state that dogmatic attitudes regarding
the understanding of the role and participation of bone and
cartilage tissues, their interaction, and sequence of key events
accompanying the debut and progression of this pathology
have been revised. The close morphofunctional interrelation of
the subchondral bone tissue and hyaline cartilage, complexity
and proven absolute interdependence of molecular signaling
pathways between them, emerging and accumulating data on
the peculiarities of subchondral bone tissue metabolism and
its importance in ensuring adequate vital activity of articular
cartilage determine the departure from the chondrocentric
model of OA pathogenesis, which postulated the primary
role of articular cartilage in disease development. Today,
increasing evidence shows that the subchondral bone is the
initiator and key player in OA progression. OA first manifests
as molecular disorganization and development of abnormal
metabolism of the bone, cartilage tissue and their interface,
followed by anatomophysiological abnormalities, manifesting
with clinical manifestations and an extensive disease picture.
At present, most researchers studying the pathophysiology of
destructive—dystrophic joint diseases, with regard to OA, no
longer adhere to the position of the parallelism of the start
of pathological processes in bone and cartilage tissues but
raise the question: “How early do changes in the subchondral
bone begin in relation to hyaline cartilage™?

The formation of articular cartilage defects in OA is the
final manifestation of the destructive and dystrophic changes
in the cartilage and, of utmost importance, subchondral
bone. Until recently, a certain stereotypical view of chondral
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defects of the knee joint in OA was raised in the professional
community owing to the lack of instrumental diagnostic
capabilities in relation to the initial stages of the pathological
process and the postulation of the primary changes in OA in the
articular cartilage and, accordingly, the a priori impossibility
to detect these changes clinically up to the terminal disease
stages. A direct evidence of this is the continued use of two
main classification systems of OA in the world: the exclusive
radiologic classification of Kellgren and Lawrence (1957) with
modifications, which distinguishes four disease stages, and
the clinical and radiologic classification of N.S. Kosinskaya
(1961), according to which three OA stages are verified.
Neither the first nor the second of them assess changes in
the articular cartilage, which, obviously, can be explained
by the historical impossibility of detailing its condition at
the development of these classifications. However, this
argument loses its validity, because at present, even though
a highly sensitive and highly specific diagnostic method such
as MRI is widespread, no MRI classification of OA stages
is universally accepted. The same should be said for our
country: no MRI classification of OA is validated in the Russian
Federation. This also applies to other instrumental methods
of OA verification, which include computed tomography and
ultrasonography. The MRI systems developed and currently
used to assess the severity of pathologic changes in OA
include the Boston Leeds osteoarthritis knee score, whole-
organ magnetic resonance imaging score, MRI osteoarthritis
score, and outcome measures in rheumatology — knee
inflammation MRI scoring system (OMERACT-KIMRISS) -
they have a very narrow focus of application, mainly in
patients with combined traumatic injuries of the soft tissue
structures of the knee joint.

The characteristics of the knee joint structures during
the development of OA-associated articular surface defects
generally correspond to the pathologic transformations
characteristic of OA stages 2 and 3. In the articular surface,
predominantly the medial femoral condyle, numerous deep
cartilage erosions are formed, penetrating the calcified
cartilage and subchondral bone, sometimes dividing the
hyaline cartilage into isolated fragments. In some of the
most stressed areas, the hyaline cartilage thins, sometimes
exposing the subchondral bone, forming defects of the
articular surface of irregular round shape with often
indistinct boundaries. In the defect area, the subchondral
bone appears as a smooth shiny surface, macroscopically
hypertrophied, and not bleeding when damaged. The hyaline
cartilage surrounding such a full-layer defect shows signs
of moderate degeneration, corresponding to the degree of
the destructive—dystrophic process in a particular clinical
situation. Defects of the articular surfaces in primary OA,
unlike aseptic osteonecrosis, never extend in depth below
the subchondral bone plate, which is their bottom [5].

When considering the issues of articular hyaline cartilage
repair in the development of degenerative—dystrophic joint
diseases, the current lack of a complete understanding of the

Yol. 30 (2) 2023

DAl https://doiorg/1017816/VT0346679

N.N. Priorov Journal of Traumatology and Orthopedics

mechanisms of its realization should be also recognized. Our
knowledge of the peculiarities of reparative chondrogenesis is
based on either the analysis of acute traumatic injuries of the
hyaline cartilage or the study of various experimental models
of artificial chondrodestruction and can be extrapolated to
the processes in OA and its treatment with a large degree of
conventionality [6].

The possibilities of hyaline cartilage for reparative
regeneration are limited by its avascularity and the
peculiarities of its anatomy. The absence of blood vessels
in the articular cartilage makes it impossible for the
inflammatory phase to unfold and stem cells to migrate
into the cartilage. Moreover, the extracellular matrix forms
a physical barrier to the migration of existing chondrocytes
into the damaged area. In damaged cartilage, the sources of
its regeneration are the cartilage itself, synovial membrane
of the joint, bone tissue cells transforming into cartilage
cells, and bone marrow cells, which can serve as sources
of regeneration in deep cartilage damage that affects the
subchondral bone tissue [2, 7, 8]. However, to date, the
participation of chondrocytes in the regeneration process is
very insignificant and does not play an appreciable role [1, 3].

Although the subtle morphofunctional features of the
hyaline cartilage, subchondral bone, and their tissue and
molecular interactions do not allow us to fully determine the
course of the spontaneous repair of lesions in the articular
surfaces, recent studies have demonstrated the crucial
role of the subchondral bone in these processes. In fact,
the completeness of reparative processes in full-thickness
and penetrating chondral defects in OA directly correlate
with the quality of subchondral and metaphyseal bone
tissue, adequacy of its metabolism, and restoration of bone
morphofunctional sufficiency during treatment.

In the analysis of the medical care problem for patients
with knee OA and associated local lesions of articular
surfaces, two differently polar vectors of treatment strategy
can be conditionally distinguished today. First, a wide, active
and aggressive introduction of nonoperative methods of
chondrogenesis stimulation into clinical practice continues,
including various invasive methods aimed at direct stimulation
of hyaline cartilage formation processes or the creation of
favorable conditions for their course, such as intra-articular
injection of hyaluronic acid-based preparations, PRP, and
SVF therapy. These methods have gained and retained a kind
of popularity niche in the professional environment because
of, among other things, the possibility of their application
in outpatient settings, absence of the need for constant
long-term medical supervision of the patient, high patient
compliance, and patient's psychologically more positive
attitude to treatment, which does not require hospitalization.

Second, there is a clear trend toward an increase in the
number of organ-substituting surgical interventions such as
unicondylar and total joint endoprosthetics in the Russian
Federation. The prospect of a one-stage and radical relief
from suffering, high efficiency in the maximum and full
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restoration of the joint and limb function after surgery,
prognosis of rapid and significant improvement in the quality
of life, material and technical capabilities of specialized
trauma and orthopedic hospitals, widespread availability and
accessibility of courses and training cycles for specialists,
and to a certain extent the image component have led to the
use of endoprosthesis.

However, joint endoprosthetics, which involves the
mechanical removal of affected cartilage and bone tissues,
the main but (and this is important) not the only source of
the patient’s suffering, cannot be considered a pathogenetic
way of treating OA and is essentially an operation of partial
replacement of the affected organ.

Furthermore, the risks of serious complications such as
paraendoprosthesis infection, periprosthetic fractures of the
femur and tibia, early aseptic instability of the endoprosthesis
components, venous thrombosis, which in some cases are
fatal for the joint and affects the quality of life of patients
and often require long-term and economically expensive
treatment, issues of patients’ satisfaction with the mid-
term and long-term results of the operation (which does not
exceed 42%-65%,), dictate the need for a very careful and
balanced approach when planning total endoprosthesis as
the operation of choice in these patients.

CONCLUSIONS

An important factor that determines treatment
effectiveness in patients with knee OA is the current
understanding of the priority of the functional state of the joint:
even against the background of significant morphological
changes in intra- and para-articular structures, including
hyaline cartilage, in certain cases, the joint function can be
relatively compensated for a long time. This leads to the
revision of views on the correlation approach to the choice
of treatment techniques established in the professional
orthopedic community, which for many years was defined
by the formula “the more severe the degree of destructive-
dystrophic lesions of the knee joint, the more radical the
surgery should be.”

Against this background and considering emerging data
on the pathogenesis of OA and associated local lesions of
the hyaline cartilage, the development and introduction into
clinical practice of organ-preserving surgical interventions,
minimally invasive surgical techniques of chondroplasty,
methods of stimulation of reparative chondro- and
osteogenesis and their combinations, which allow the
restoration of the anatomical integrity of the joint structures
and its functional sufficiency and thus improve the quality of
life, are becoming increasingly important nowadays.

The effectiveness of the organ-preserving methods
of surgical treatment in bone-cartilage defects of
destructive—dystrophic genesis directly correlates with the
state of subchondral and metaphyseal bone tissue; thus,
the completeness and adequacy of the restoration of its
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anatomical integrity and provision of metabolic restitution
are the most important tasks of surgical reconstructive and
plastic correction. Attempts at the isolated treatment of
hyaline cartilage lesions in the light of currently available
new ideas about the pathogenetic mechanisms of
the development of destructive—dystrophic knee joint
diseases, are ineffective, and its results do not satisfy
patients or doctors. Thus, a fundamentally important and
difficult task in the treatment of these patients is a one-
stage correction of both articular cartilage damage and
pathologic changes in the subchondral bone and bone
tissue of the femoral and tibial metaphyzes. Conditions
and opportunities for the most complete regeneration of
articular cartilage can be provided only in this case, which
further determines the restoration of the functions of the
knee joint and lower extremity.

Thus, the currently established similarity of the underlying
pathogenetic mechanisms of knee joint OA and the emerging
persistent trend toward the development and implementation
of reconstructive surgical treatment in operative orthopedics,
which allows the preservation of the anatomy and function
of the joint, necessitate the development of organ-preserving
surgery of destructive—dystrophic joint lesions, based on the
modern techniques of reconstructive surgery of the knee
joints.

JOMO/IHUTE/IbHO

Bknap aBTopoB. Bce aBTopbl NOATBEPXKAAIOT COOTBETCTBUE CBO-
ero aBTOPCTBA MeyHapoaHbiM KpuTepuam ICMJE (Bce aBTopbl
BHEC/M CYLLLECTBEHHbIN BKNaZ, B pa3paboTKy KOHLenumu, npose-
LEHWE UCCNe0BaHMA U NOATOTOBKY CTaTbi, MPOYM 1 0406pnam
(uHanbHylo Bepcvio nepen nybnukaumen). Hambonblumin BKnag
pacnpefenéH cneaytowmm obpasom: I.11. KotenbHukos — peaak-
TMpoBaHwe cTatby; 10.B. Jlapues — 063op nuTepaTypHbIX 1CTOY-
HVKOB, peaakTupoBanue ctatbk; [1.C. Kynawes — onepatveHoe
neyeHne nalMeHToB, cbop U aHanM3 NUTepaTypHbIX MUCTOUHK-
KOB, MOArOTOBKA W HanUCcaHWe TEeKCTa, pefakTMpoBaHWe CTaTby;
C.[. 3yeB-PaTHMKOB — onepaTvBHOE NeyeHne NaLlueHToB, cbop
W aHanu3 nuTepatypHbX MCTOYHMKOB; B.I. AcatpsH — Kypauws
N XMpypruyeckoe nevenune nauwmentos; H.J. LLlepbato — cbop
W aHanW3 NUTepaTypHbIX MCTOYHUKOB.

UcTouHnk duHaHcupoBaHMA. ABTOpLI 3asBMIAIOT 06 OTCYTCTBUM
BHeLUHero (WHAHCWMPOBaHWA NpU NpOBefEHUM WCCNeA0BaHMSA
¥ NoAroToBKe NybnvKauuu.

KoHdnukT uHTepecoB. ABTOpLI EKNapMPYIOT OTCYTCTBUE SBHBIX
W NOTEHLMANbHBIX KOHDJIMKTOB UHTEPECOB, CBA3aHHLIX C MPOBe-
LEHHBIM 1cCnefoBaHMEM U NybNMKaLmMeit HacTosLLEN CTaTb.
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Treatment of intra-articular fractures
and fracture-dislocations fingers
of the wrist in acute and long-distant periods
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ABSTRACT

This review is devoted to the problem of treating patients with intra-articular fracture dislocations affecting the finger proximal
interphalangeal joint and their consequences. Although these traumas are quite common among hand injuries, there is currently
no single universal approach to their treatment. The review was conducted using literature databases,PubMed and eLibrary. The
work highlights the joint anatomy, injury mechanisms, diagnostic methods, classification variations, and treatment methods.
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BBEJEHUE

KucTb yenoBeka sBNseTCS 0praHoM, 0T/IMHatoLLMMCS 0coboid
CIIOXHOCTBH auddepeHUMpoBaHHbIX ABKXeHWA. JTiobas Tpas-
Ma C HapyLLEHEM aHaTOMUYECKOr0 CTPOEHWUS KUCTU NPUBOAUT
K U3MEHEHUAM €€ OMOMEXaHMKM U TEM CaMblM OrpaHU4MBaET
TpyAocnocobHocTb GonbHoro [1]. 30% ot Bcex TpaBM OMopHO-
[BUraTeNbHOr0 annapara COCTaBNSAOT MOBPEMAEHUA KUCTH [2].
ExxeronHo yacToTa nepenoMoB nNanbLeB KUCTU cocTaBAseT 67,9
Ha 100 000 yenoBeK Npu OLLEHKE MOCELLEHMIA OTAENEHNN HEOT-
noxkHo noMowm. CneKTp TpaBM BapbupyeT OT He3HauUTENb-
HbIX 40 BHYTPUCYCTaBHbIX NepesioMoB. HacTo TseCTb TpaBMbl
He[L0OLieHMBaETCA NauueHToM [3]. JleueHne nepenoMoB anaHr
M MACTHBIX KOCTEW OCTAETCA CNOMHBLIM PasfenioM Xvpyprim
Kucu [4]. TpoKcuManbHbIM MexdanaHrosbii cyctas (IMAC)
Haubonee 4acTo NOABEPIKEH TPaBMATU3aLMW B CYCTaBaX Ku-
ctu. MNospexxaeHus NMMOC TpyaHo noaaaoTcs NeveHnio U3-3a
CKIOHHOCTM CyCTaBa K (JOpMUPOBaHUO PaHHEN TYronoABUMHKHO-
CTV 1 MO3JHETO BbISIBIIEHWS MOBPEXAEHUH, TaK KaK NocnefHue
YacTo UrHOPUPYHOTCA UMM HELOOLIEHUBAKTCS NPU MEPBUYHOM
obpatueHum nauvenTa. OWmMBKY B AMArHOCTUKE U NEYEHUM No-
BpeXAeHuin hanaHr nanbLieB 1 NACTHLIX KOCTei HabnopakoTcs
B 28-70% cnyyaes, a YacToTa HeyLOBNETBOPUTENBHBIX UCXOL0B
pocturaet 16—-30% [4]. Takme noepexaeHUs Haubonee yacto
BCTPEYaloTCA Y JIL, MOJIOZOro BO3pacTa, BeAYLUMX aKTUBHbIA
06pa3 MM3HM, YTO CepbE3HO OrpaHNuMBAET (YHKLMOHAMbHbIE
BO3MOXHOCTW U CYLLECTBEHHO CHUXAET KayecTBO JKM3HM [9].
OTKpbITOE MONOXKEeHWe CycTaBa M bombluas aMnMTyaa fBu-
xenuii B [IMOC penatoT ero Hanbonee yA3BUMBIM 1A TPABM.
HekoTopble TpaBMbI SBNAKOTCA TONBKO MAMKOTKaHHBIMM, B TO
BPEMSA KaK [pyrve NpuBOAAT K BHYTPUCYCTABHOMY NepenoMy
C MOABBLIBUXOM/BLIBUXOM MW 6e3 Hux [6]. Mpu HenpaBuibHO
BbIbpPaHHON TaKTUKe NEYEHMS NMALMEHTOB C MOBPEXAEHUAMM
MMOC Bo3HWKaeT ckopoe GopMMPOBaHME TYroMOABUKHOCTH,
KOHTPaKTYp, a TaKKe OJMTENBHO CoxpaHstowmiics bonesoi
cuHapoM [5]. PaHHee BOCCTaHOB/EHWE ABMMEHMA B CycTaBe
ABNIAETCS [NTAaBHOM 3af,a4eil NPy NIEYEHNM NALMEHTOB C AaHHBIM
TUNOM MOBPEXAEHUA, TaK KaK [JaXe CaMble He3HaUMTENbHbIE
TPaBMbl MOTYT NPUBECTU K TyronoasuxkHocty [7]. Cpentmia (Ill)
1 Be3bIMsHHbIN (IV) nanbLbl NOABEPHEHBI PUCKY NEPESOMOB
M13-3a WX BJIMHHOTO COOTHOLLIEHMS! pbl4aroB, 0CO6EHHO B MPOK-
CUManbHOM MexhanaHroBoM CycTaBe U3-3a 0THOCUTESTBHO He-
BbonbLoro ero gvametpa. OceBas Tynas TpaBMa B COYETaHUM
C BEKTOPOM CWJibl, AEMCTBYIOLLIEN NOJ, YrNIOM, YacTo Bbi3bIBaeT
CEpbE3HbIE BHYTPUCYCTaBHbIE NEPEIOMBI, KaK NpaBuio, Npy 3a-
HSATUSIX CTIOPTOM C MSYOM.

Lenbto naHHoM paboThl SiBNAETCA OCBELLEeHMe NpobnieMsl
MepenoMOBbLIBUXOB MPOKCUMaIbHbIX MeXhanaHroBbix Cy-
CTaBOB MaJibLieB KUCTW M 0BCYXAEHUE BapMaHTOB JieYEHMS
MaUMEeHTOB C AaHHBIM TUMOM MOBPEXAEHMIA.

MET0/0J10rus MNOUCKA UCTOYHUKOB

Mouck n BbibOpKa MaTepuana NpoBefeHbl C UCMOJb30-
BaHMeM 6a3 pgaHHbIx PubMed u elibrary ¢ npumeHeHuem
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CNeLyIoWMX KIOYEBbIX CNOB: «MPOKCMMASIbHBIN MedanaH-
FOBbIW CYCTaB»; «BHYTPUCYCTABHOW NEPEeNiOM»; «NepesioMo-
BbIBUX»; «annapaT BHELUHel (uKcauuu»; «reMuapTponna-
CTWKa»; «apTponjacTukax, «proximal interphalangeal joint»;
«intraarticular fracture»; «fracture-dislocation»; «external
fixation»; «hemihamate arthroplasty»; «arthroplasty». Onu-
CaHbl 0COBEHHOCTM aHAaTOMMM MPOKCUMANbHOrO Mexda-
NaHroBOro CycTaBa M MeXaHU3Mbl BO3HMKHOBEHWSI TPaBMbl.
OTMeueHbl METOAbI AMArHOCTUKW MOBPEXAEHWUA U UX Kiac-
cudmKaumu. MNepeuncneHbl MeTOAbI BO3MOXKHOIO SIeHeHUs —
KaK KOHCepBaTUBHbIE, TaK W ONepaTUBHbIE.

OBCYXIEHUE

Anatomusa

lpokcuManbHbIN MexdanaHrosbl CycTaB 3aHUMaeT
ocoboe NonoXeHWe cpedu CycTaBOB NasnbLEB, MOCKOSbKY
OH [LOMONHUTENBHO COBEpLUAET BpalleHWe BO BpeMs cruba-
HWS, YTO NO3BOJISET NabLiaM pacrnoniaraTbCs B HanpasieHUH
nafbeBMAHOM 1 NONTYNTYHHOW KOCTEH, KOrAa NanbLbl COTHYThI
B Ky/naK. JT0 CBA3aHO C pa3HOW BbICOTOM MBILLEMKOB Ha ro-
NOBKE MPOKCUManbHOW (anaHry, Kotopble cTabunusupyioT
cyctaB BO (pOHTaNbHOM NAOCKOCTU. B ocHoBaHuM cpepHei
(anaHru, no LeHTPy, pacnonoxeHa HebonbLLas BbIMYKNOCTb,
KOTOpas NpOXOAUT MEXY ABYMSA MbILLENKaMM, YTO A0MN0J-
HWUTeNbHO obecneunsaeT ctabunmsaumio koctu. KoctHas na-
AoHHaA ryba MMMOC cTabunmanpyetcs B caruTTanbHOM nio-
ckocTu. LLapHupHoe coeanHenne MMAOC npeactaBnset coboi
He NpOCTO LUApHUPHOE, a LIapHUPHO-CKONb3sLLEE COeaMHe-
Hue. MoMUMO BpalLieHus, B caruTTaibHOW MAOCKOCTU OfHO-
BPEMEHHO NMPOMUCXOMT CKOMb3ALLEe ABUKEHME. ITO CBSA3AHO
¢ (opMoi OCHOBaHUS cpefHei danaHrm u KoHbuUrypaumen
rOMOBKM NpOKCMManbHoM danaHrn. OfgHaKo OCHOBHas CTa-
ounbHocTb NTMOC obecrieunBaeTcs 3a CYET CTPYKTYP Konna-
TepanbHbIX CBA30K U NafoHHOW NAacTuHKy [8].

Mapa cobcTBeHHbIX M Napa [,06aBoYHbIX KosinaTepanbHbIX
CcBA30K (puc. 1-3) 0bpasytoT KoMnneKc, obecneumnBaroLLmii 60-
KOBYI cTabunbHoCTb cycTaBa [9]. JlagoHHas nnacTuHKa Bbl-
CTUNAeT U 00pasyeT AHO NPOKCUMATIBHOTO MeX(anaHroBoro

LleHTpanbHbIN my4oK
CyXoxunus pasrubarens

CobcTBEHHas
KonnatepasibHas CBSi3Ka

Cyxoxwunme
MOBEPXHOCTHOIO
crubarens

[lobaBouHas
KosnaTepanbHas CBA3Ka

JlapoHHas
NAacTMHKa

Puc. 1. AHaToMus npoKcUManbHOro MexganaHroBoro cycTasa [3].
Fig. 1. Anatomy of the proximal interphalangeal joint [3].
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KoJanepanbHas
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RCL
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A& ChaBoiHas
KoianepankHas

CBA3KA

Puc. 2. AHaToMusa npoKcuManbHOro MexdanaHroBoro cyctasa (npoaomkenue) [111.
Fig. 2. Anatomy of the proximal interphalangeal joint (continued) [11].

cycraBa. [ucTanbHas e€ 4YacTb 0bpasoBaHa MIOTHOM Qu-
BpO3HOM TKaHbIO C MPUKPENNEHUEM K OCHOBaHWIO CpefHen
tanaHru. MNpokcumanbHas e e€é yacTb NpefcTaBfieHa Bo-
NOKHUCTOW COEeMHUTENBHOW TKaHbI0, MMEHOLLIEN CKaAYaTyio
CTPYKTYpY. [poKcMManbHas 4YacTb NAACTUHKK YTOMLLAETCS,
obpasys no 06ouM KpasM danaHru orpaHU4MBaloLLMe CBA3-
Ku (checkrein-cBs3ku), NpoAomKatoLLMecs B NPOKCUMANb-
HoM HanpasneHun [9, 10]. Kak npoponxeHue napoHHOM
MIaCTUHKW B NMPOKCUMaNbHOM HanpaBJieHWK, BLONb KaHana
CYXOXMWIHUIA crubatenei pacnonarawTca JlaAoHHbIE OrpaHu-
UMBAIOLLIME CBAZKM, MPUKPENNSIOLLMECS K HAAKOCTHULIE NPOK-
CMManbHoi GhanaHrv 1 BHYTpEHHel NOBEPXHOCTU CBA3KU A2,
BonokHa cBA3KW, NPUKPENNSIOLLMECH K HAPYXHOM MOBepX-
HocT A2, BeposTHee Bcero, obecneunBaloT bonee paBHO-
MepHOe pacnpegeneHue Harpy3ku npu runepakctensum [11].
JlapoHHas nnacTuHKa ABNAeTCA rMaBHbIM CTabuUAM3aTopoM
CyCTaBa MpyW TMMNEP3KCTEH3MM, @ TaKXKe BTOPUYHO OCYLLECT-
BnseT 60KoBYl0 cTabunmsaumio cycrasa [11, 12].

MexaHu3m TPpaBMbl

MepenomoBuiBuxn [IMOC  sBnsTcA  CneactBu-
€M [IBYX OCHOBHbIX MEXaHW3MOB: OTpblBA WM CMELLEHMS
npu oceBoM yaape. HanpaeneHne cMeLleHus Ucnonb3yeTcs

CobcTBeHHan
KonnatepanbHas CBSi3Ka

LleHTpanbHbIN My4oK
cyxoxunus obiero pasrubarens
nanbLa KUCTU

[lobaBouHasn
KoninateparnbHas
cBA3Ka

JlapoHHas
orpaHuyMBaioLLas 7~ _\ 30Ha npuKpennexus
CBA3Ka NapoHHbIA Kpait Na[lOHHOIA CBA3KM

CpeAHedt GanaHrv  y cpepHeit danatre

Puc. 3. AHaToMua npoKcuManbHoOro MexdanaHroBoro cycraBa
(okoHuaHue) [11].

Fig. 3. Anatomy of the proximal interphalangeal joint (ending) [11].
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ANA KnaccuUKaumMm TpaBMbl: ThiIbHbIA NEPENOMOBbIBUX
(To eCTb TbibHbIN BbIBKX C NEPEIOMOM NIALOHHOTO Kpasi Cpef-
Heit danaHri) (puc. 4) vy NagoHHBIA NePesioMoBLIBKX (TO eCTb
NafioHHbIN BbIBUX C MEPEIOMOM ThIIBHOIO Kpas cpefiHei da-
naHry). TpeTbs KaTeropus — 370 TpaBMa MWIIOHA, MPU KOTO-
poii B NMepesioM BOBMEYEHbl KaK JaA0HHbIN, TaK W ThISbHbIN
Kpas oCHOBaHwsA cpeHen danaHru. lpu pasrmbanum B NIMOC
najoHHas NNacTuHKa Hatarmeaetcs. Mpy runepaKcTeH3uu no-
BPEXKAEHME NA[0HHON MNIACTUHKM NPOMCXOAMUT B BUAE pas-
pbiBa TOMLLM MAACTUHKK MO OTpbIBa OT OCHOBaHWS CpeaHen
(ananrn. OTpbiBHbIE MEpenioMbl pa3nMyaloTcs Mo pasMepy
KOCTHOr0 (parMeHTa W ero CMeLUeHuIo, HO, KaK MpaBuIo,
6e3 dparMeHTauum otnoMKa. OceBas Harpyska, MpUOXeH-
Has K nanbLy npu ero crubaHuu, NPUBOJMT K CTOSIKHOBEHMIO
C rosI0BKOM NpOKCMManbHoi dananru. Mpu crbanmm B IMOC
0CeBas HarpysKa Ha cpefHiolo anaHry NpuBOAUT K Nepenomy
NafioHHOrO Kpasi e€ ocHoBaHms. [py TakoM nepesioMe TepseT-
cA cTabunuampyiolas GpyHKUMSA NTagoHHON NAACTUHKM U Npo-
MCXOLMT ThIIbHOE CMeLLieHve dananru [13].

IunarHoctuka

Jlaxke npu He3HauuTenbHOW TpaBme obnactm NMOC
BO3HMKAWT 00neBOV CMHAPOM M MECTHas OTEYHOCTb.

Puc. 4. CxeMa MexaHu3Ma TpaBMbl NepesioMoBbIBIXa IaA0HHOTO
Kpas 0CHOBaHUSA cpefHeil GanaHry.

Fig. 4. Schematic diagram of the base of the middle palmar edge
phalanx fractured-dislocation injury mechanism.
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Puc. 5. lpu3Haky nepenoMoBbIBUXa NPOKCMManbHOro MexdanaH-
rosoro cycrasa [3].

Fig. 5. Signs of proximal interphalangeal joint fracture-dislocation [3].

Puc. 6. PeHtreHonornyeckue npusHaky nepenomosbisuxa. V-3HaK [7].
Fig. 6. Radiologic signs of fracture-dislocation. V-sign [7].

lMpn obcnepoBaHMM nNauueHTa oLEHWBAKOTCA CTabunb-
HOCTb, 60/71€3HEHHOCTb, aMNIUTYAA ABUXEHWA BO BCEX CY-
CTaBax Manbla, a Takke COXPaHHOCTb YyBCTBUTENBHOCTH
U KpoBOCHabxeHus. Yxke npu nosBieHn bonesHeHHOCTH
B KaKOW-NMOO 30He BBIMOSHAETCA CEPUS PEHTrEHOrpaMM
AN UCKIIYEHUS WUNW NOATBEPXKAEHUS HANUUMA NOBPEX-
LEHUA KOCTHOM TKaHW [0 NpoBefeHuUs ¢u3nKanbHoro 06-
cnefoBaHus. CTabunbHbIA COXpaHHBIA CycTaB MMeeT Aony-
ctuMmyto aesumaumto fo 10°. lesnaums dananru bonee yeM
Ha 15° yKa3biBaeT Ha NOBPEXOEHUE KaK CODOCTBEHHBIX,
TaKk 1 [06aBOYHBIX KonaTepanbHbIX CBS30K CycTaBa. Ya-
CTO OTpbIBHbIE MEpesioMbl Nafl0HHOTO WK ThIIBHOTO Kpas
OCHOBaHWA CpefHel danaHru ocTalTcA He3aMeuYeHHbIMM.
Ocoboe BHWUMaHue cnepyeT 06paTUTb Ha KOHMPY3HTHOCTb
CYCTaBHbIX noBepxHocTei. OparMeHT ocHoBaHUs danaHru
OLEHMBAETCA B NPOLEHTHOM COOTHOLLIEHWM OT BCEM MIIOLLa-
[V €€ CyCTaBHOW noBepxHocTW. Hanbonee cneunduyeckum
PEHTTEHONIOMMYECKMM NPU3HAKOM MEpesioMOBbIBUXa OCHO-
BaHWA cpefHei GanaHrv ABNAeTCS TaK HasbiBaeMbli V-3HaK
(V-sign) (puc. 5, 6) — BoobpaxaeMbilii 3HaK V Ha TbIIbHO
nosepxHocTn obnactn IMOC B GOKOBOI NPOEKLMM, MeXaY
0CAAMW OCHOBaHUS cpefiHeW (anaHru M rosioBKM NpOKCH-
ManbHoi danaHru [14].

T.30,N\e 2, 2023
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Knaccudmrauus

CywuecTByeT MHOXECTBO KNacCMpMKaLMiA, ONUChIBAIOLLIX
XapaKTep NepenoMOBLIBUXOB OCHOBaHUs cpefiHen danaH-
v [15]. Knaccudukaums Kiefhaber—Stern onucbiBaet Brn-
fiHWe pa3mepa QparMeHTa B MpOLEHTaX OT MyoLlaau Beell
CyCTaBHOM MOBEPXHOCTU Ha CTeneHb CTabubHOCTM Nepeso-
Ma (puc. 7). UsHauanbHo oHa Obina npeactaBneHa H. Has-
tings u no3xe, B 1998 r., MogudmumposaHa T.R. Kiefhaber
u J. Stern [16].

Knaccudukaums Eaton (puc. 8) Gbina npepacraBneHa
Eaton 1 Malerich B 1980 r. [laHHas kKnaccudmKaums onmchbl-
BaeT CTENeHb BOBNEYEHWS KOJnaTepanbHbIX CBA30K U HaW-
ume unm oTcyTcTBMe nepenoma [17].

B 2019 ropny Eichi Itadera, Seiji Okamoto, Michiaki Miura
bbina npenctaeneHa knaccudukaums SCARF (puc. 9), Ko-
TOpas OMWCLIBAET XapaKTep BblBUXa B CarUTTasbHOW, KO-
POHapHOK M aKCManbHOM MIOCKOCTAX, HalMuMe WM OTCyT-
CTBME POTALMOHHOrO KOMMOHEHTa M cobCTBEHHO MepenoMma.
Camu aBTOpbI 0TMEYAIOT, YTO KiTaccubuKaums He onuchiBaeT

HecTtabunbHbli TMN
= ~0THOCUTeNbHO
CTabNTbHBIA TN e

CrabunbHbIN TMN

Puc. 7. Knaccudmkaums Kiethaber-Stern [6].
Fig. 7. Kiefhaber-Stern classification [6].

Eaton type |

Eaton type Ill

Puc. 8. Knaccudmkaumsa Eaton.
Fig. 8. Eaton classification.
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Puc. 9. Knaccudmkauma SCARF [18].
Fig. 9. SCARF classification [18].

XapaKTep nepenoMa W [o/MKHA LONONHATLCA APYron Knac-
cndmkaumen [18].

JleyeHue

[naBHoV 3a1a4eli 1e4eHNs NaLMEeHTOB C NepesIoMOBLIBH-
XaMK Me(anaHroBbIX NaibLeB KUCTU ABNAETCA CTabunu-
3aums W paHHAA pa3paboTka aKTMBHBIX ABuKeHun [7]. Boc-
CTaHOBJ/IEHWE aHaTOMUU SIBNAETCA BAXKHOW, HO HE rNaBHOM
3apayen [5].

lMepenombl, HapyLatoLLme CTabUbHOCTL CyCcTaBa, Jieyar-
CA yalle KOHCepBaTMBHO, @ HecTabunbHble TPebyloT onepa-
TMBHOrO JieyeHus [5].

Mpyn neyYeHMM NaLUeHTOB CO CNIOXKHbLIMU NEpPesIOMOBbI-
BMXaMM 4acTo HabnoaalTCA LONroCpOYHbLIe NOCAeACTBUS,
TaKue Kak boneBoi CUHAPOM, TYronoABUIKHOCTb U Orpa-
HUYEHUE ABWKEHWIA. [IpUMeHseTCA MHOXECTBO MeTOLO0B
NeYeHUs B 3aBUCMMOCTU OT KaXK[,0ro KOHKPETHOTO Cyyas,
OAHAKO HW OLMH M3 HUX He rapaHTMpyeT CTabuibHO Xo-
powero pesynbTata [19]. Buibop MeTofa neyeHns 3aBu-
CUT OT CTeNeHn CTabMNbHOCTU CTPYKTYP B NOBPEXLEHHOM

Vol. 30 (2) 2023
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cycTaBe, pa3Mepa KOCTHOro @parMeHTa W HanpaB/eHus
ero CMeLLeHMs, a TaKKe COMYTCTBYKLLMX NMOBPEXAEHUIM
MATKMX TKaHeW, NPeMMyLLecTBEHHO CTabunmsaTopoBs cy-
craBa [7].

OpTtesupoBaHue

Ed McElfresh onucan TexHuky Gnokupyrowero opTesa
B 1972 ropy. 3T0T MeTOL BKJIOYAET NPOBEAEHUE 3aKPbITOM
penosuvumm, a 3aTeM PeHTreHoN0rMYECKON OLLEHKU ANs onpe-
OeNEHUs aMMAMTYAbl ABUMXEHUS IO NOSBIEHUS NOABbIBUXA.
3areM [IMOC yaepxuBaloT B AOMONHUTENIBHOM CrUbaHUU
Ha 10-20° oT TouKM, rae nosBNseTCA NoasbiBUX. B npenenax
opTe3a (puc. 10) HaunHaeTcs paHHAsA pa3paboTKa ABUKEHUN.
[onyctumas cTeneHb pa3rmbaHus NOCTENEHHO YBENUYMBa-
eTCA C TEYEHWEM BPEMEHM, MOKa OpTe3npoBaHue He bypet
npekpatueHo. [laHHbIn MeTop, 3ddeKTUBeH, OAHaKo opTe3
MOXeT 6biTb FPOMO3AKUM U TpebyeT cOOTBETCTBYHOLLErD
TepreHns U FrOTOBHOCTU MUPUTLCSA C ONPefenEHHbIMU He-
ynobcteamu. Kpome Toro, McElfresh n Dobyns pekomengo-
BaJW 3T0 JleYeHMe naumeHTam c nepenioMamu 30% unu MeHee
CYCTaBHOW MOBEPXHOCTY U HEKOTOPLIM NMLIAM C NepesioMamMi
30-50%, X0Ts OHM 3aABUIM, YTO Y TaKWUX NaLMEHTOB HEOOXO-
[MMO PaccMOTPeTb BO3MOXHOCTb XWUPYPrUYECKOr0o BMeLLa-
TenbcTBa [17].

Cnuuesasa ¢puKcauma
3akpsimas peno3uyus, puKcayus cnuyamu

Mcnonb3oBaHMe YPECKOMHOM (MKCaLMK  cnvuamu
KupwHepa (puc. 11) ana neyeHuss pasnuyHbIX TUMOB Mepe-
nomoBbiBUxoB NM®C cTaHoBUTCA BCE Oonee npeanoyTu-
TenbHbIM. [laHHaa TeXHMKa MOXET CTaTb METOJOM JieueHus,
BO-MePBbIX, MOTOMY YTO CMMLbI KOMNAKTHbI, TMOKW W Nerko-
JOCTYMHbI B 3KCTPEHHBIX CITy4asX, U, BO-BTOPbIX, MOTOMY 4TO
OHM MO3BOJSIAKOT NaLUMEHTy ABUraTb KaK MOBPEMAEHHBIM,
TaK M CMeXHbIM CYCTaBOM BO BpeMA (MKCauuuW; paHHee

Puc. 10. BapuanTbl opTesnpoBahms [7, 12, 22].
Fig. 10. Orthotization options [7, 12, 22].
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Puc. 11. OcreocunTes cnnuamm [20].
Fig. 11. Osteosynthesis with spokes [20].

Puc. 12. UntpamepynnspHas brokupytoas cnumua [9].
Fig. 12. Intramedullary blocking spoke [5].

BOCCTAHOBJIEHWE [ABWKEHWUWA YNyYLUMT BOCCTAHOBEHWE CY-
CTaBHo¥ noBepxHocTy [20].

OapaHuquue 2unepaKcmeH3uu cnuyamu

Yrobbl M3bexkaTb rPOMO3MKON LUMHBI U YCTPaHUTL onace-
HMs No NOBOAY cobMoAeHNs NPaBUA UCMONb30BAHUS LLUMHBI,
Bbina npeacTaBneHa TexHuKa 6nokvpytowen cnnubl (puc. 12).
MepBoHayanbHO Sugawa onucan 3Ty TexHuky B 1979 roay,

T.30,N\e 2, 2023
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UCX0AA W3 NPUHLMNA, YT BMOKMpYloLLan cnuua npeaoTepa-
LIaeT KOMMPECCUOHHYK Harpy3Ky Ha NafoHHbIA Kpal oc-
HOBaHus cpefHeii hanaHr. 310 He TONbKO NpefoTBPaTMIIo
MOBTOPHbIA JOpCabHbIi MOABLIBUX WM BbIBUX, HO U YCTpa-
HWUNO HeobXxoAMMOCTb B MOCTOSHHONM (MKcauun nepenoma
WNM KOCTHOTO TpaHCMNaHTaTa [ UCKIIIOYEHNUS MOBTOPHOIO
cMellenms [17]. [laHHbIA MeTod COCTOMT B 3aKpbITOW peno-
3MLMM U TPAHCKYTaHHOM TPaHCApTUKYNSPHOM MPOBeAEHUN
CMULbI Yepes rofoBKY NPOKCMMAaNbHOK hanaHrn Tak, YTo uc-
Knoyaetcs pasrubaHue B cyctase B KpaiiHue 30-60° [21],
4TO MOBTOPSIET NPUHLMIN OPTE3UPOBAHMS.

OTKpbiTas peno3uuua U BHYTPEeHHAA GUKcaLuUA

HecMoTpsl Ha LUMPOKYI0 MPaKTUKY NMPUMEHEHUs 0CTeo-
CMHTE3a BUHTaMM, YHUKaNbHble aHaTOMUYECKUe 0CODEHHO-
CTV hanaHr (CKONb3ALLME CTPYKTYPbI, TOHKUE KOPTUKANbHbIE
CoM M HebonbluMe KOCTHble (parMeHTbl), 0CTEOCHHTES da-
NaHr nanbLles BUHTaMK (puc. 13) ABNSETCA OAHUM U3 Hau-
Donee TeXHUYECKM CNOXKHBIX MeTOLO0B neveHus. OgHaKo Ao-
CTUTHYTast CTabUNBHOCTb MPY JAHHOM METOAE JieYeHUs LaeT
BO3MOXHOCTb CKOpeuLLen Mobunmsaumm TpaBMMPOBaHHOMO
CErMeHTa, YTO AIBNIAETCA ABHbIM NPEMMYLLECTBOM MO CPaBHe-
HUI0 C HEKOTOpbIMK ApyrMKU MeToaamu. [lpu ocTeocuHTe3e
[VaMeTp BMHTA He [OMKeEH mpesbiwath 1/3 ANUHLI MHUMK
nepenoma; HeobxoAMMO NPOBECTM MWUHMUMYM 2, a JydLe
3 BWHTA AJ1A CO3AaHMA MHOTOMMOCKOCTHOW CTabunbHOCTH;
ONMMKHMIA KOPTUKANBHBIA CIIOW AOMNOSTHATENBHO MPOCBEP/N-
BAeTCA CBEPJIOM OJJHOr0 A1aMeTpa C HapyXHbIM ANaMeTpoM
pe3bbbl BUHTA AN CO3AaHNUA CKONb3ALLEro 0TBEPCTUS U KOM-
npeccun oTnoMKa [22].

Mpu ncnonb3oBaHMM NAACTUH (puc. 14) ans ocTeocuHTE3a
BHYTPUCYCTaBHbIX NEPESIOMOB M NEpPENoMOBbLIBUXOB (hanaHr
B OT/IMYME OT OCTEOCMHTE3a BMHTaMM obecneuunBaetcs 60-
nee LUMPOKas MOBEPXHOCTb ANSA yAepxaHus (parMeHToB,

Puc. 13. OcTeocuHTe3 BUHTaMW. @ — BHYTPUCYCTaBHOW NEPEeNoM ThUTbHOMO Kpas 0CHOBaHMA cpefHeil danaHru, b, ¢ — ocTeocuHTes
(parMeHTa cpeaHei ¢anaHru BUHTamu [7].

Fig. 13. Osteosynthesis with screws. @ — intra-articular fracture of the back edge of the base of the middle phalanx, b, c — osteosynthesis

of a fragment of the middle phalanx with screws [7].

DAl https://doiorg/1017816/VT0321367
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Puc. 14. OcteocnHTes nnactuHoit [7].
Fig. 14. Osteosynthesis with a plate [7].

0c06eHHO MesKuX. [TpOKCMManbHBIN Kpaii MIacTUHBI MOXKET,
KaK bbl ornbas no amameTpy OCHOBaHWe cpefHen danaHru,
bonee cTabunbHo yaepxuBaTh fawe Mefikue QparMeHTbl,
COXPaHMBLUME CBA3b C SIaf,0HHON MNACTUHKOM [5].

OCHOBHbIM OCNOXKHEHMEM BHYTPEHHel GUKcauun ABns-
eTcs crubartenibHas KOHTPAKTYpa, YacTo BO3HMKAKOLLas nocse
NafloHHOro [OCTYNa K CycTasy, ¢ nocneaytowmM gopmmpo-
BaHMEM CMaeyHoro npouecca B 06nacTu cyxoxwnui cruba-
Tenei, YTo BMOCNEACTBMM MOXET Bbl3BaTb HEOOXOAMMOCTb
MPOBeLIEHNs LOMONHUTENLHON onepauun (TeHonm3a) [23].

Schenck (banjo frame), 1986

Suzuki et al, 1994

Puc. 15. BapuatMBHoCTb annapaToB BHeLIHeN puKcaumm [3].
Fig. 15. Variation of external fixation devices [3].
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YpecKoCTHbI 0CTEOCUHTES

OnucaHo MHOXKECTBO PasnyHbIX BUAOB BHELLHUX (UKCa-
TOPOB, CTaTUHECKNX U AMHaMUYeckux (puc. 15) [24].

[lMHamMunyeckne BMAbI, UCMOMb3YS MEXaHU3M JIUraMeH-
TOTaKCMCa OT AMCTPaKLMK, NO3BONAT A0OUTLCA penosvumu
dparMeHToB U yaepxuBaTth e€. bnaroaaps npeumyliecteam
AVHAMUYeckuX QUKCaTopoB ObiIM W3KMTbI CTATUYECKUE
MOJLENMN, MOCKONbKY MepBble MO3BOASIM MOAYYUTb paHHME
LBVWXEHUS, YTO MPUBOAUNO K NYYLUMM KIIMHUYECKUM pe-
3ynbrataM. WneanbHblid BHELIHWIA UKCaTOp NOALEPKUBAET

Syed et al, 2003
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Puc. 16. Oukcaums B annapare Suzuki.
Fig. 16. Fixation in the Suzuki apparatus.

peno3vumio, bnarofaaps AMCTPaKUMW OCYLLECTBASETCS JU-
FaMeHTOTaKCMC, OH [OCTAaTOMHO KOMMAKTeH M obecneum-
BaeT paHHee BOCCTAHOBJIEHWE [ABWKEHWA. [ucTpakuus
pocturaeTcs bnarofaps nonepeyHo NpoBeAEHHOM cnuvue
Yepe3 LIeHTP pOTaLuu B roIOBKe MPOKCUMabHOW hanaHry
[5]. OnucaHbl annapaTtbl BHELIHeW ¢MKcauuu, cocToswme
13 cnuy, KnpluHepa, KoTopble MOAENUPOBaUCh ONpeLenéH-
HbIMU CNOCOBaMM )15 LOCTUMHEHNA MAEN KAKL0W OTAENbHOM
MeTOAMKU. KOHIpY3HTHOCTb CyCTaBHOI NOBEPXHOCTU AOCTU-
ranacb 3a CYET OMCTPAKLMWU U HYIKHOTO Peno3vLIMOHHOr0

T.30,N\e 2, 2023
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MOMEHTa, C037aBaeMblX B YCNOBUAX BHELUHMX (UKCATOPOB
[71. B 1994 ropy Suzuki ¢ coast. onybnukoBanu paboTy, B Ko-
TOpOW NpeACTaBUAM annapaT HapyXHoi duKcaumm, cocTos-
LM U3 3 Cnnu 1 pe3nHOBbLIX Konel (puc. 16) [25].

leMmnapTponnactuka

MnacTvka ocHoBaHMs cpefHed anaHru KOCTHbIM ay-
TOTPAHCMIAHTAaTOM KploYKoBUAHOW KocTu (puc. 17) obec-
neynBaeT CTabunM3auMio NAJOHHOW MNIACTUHKM, PaHHION
MODMIM3aLMI0 33 CHET XKECTKOM QUKCaLMK U NNAcTUKY no-
BPEXAEHHOM XpALLEBOI noBepxHOCTM [5]. laHHas MeToam-
Ka ABNSETCA TEXHUYECKM CNOXHOW npouenypon. Yactota
OCOXHEHUIA OCTAETCA BbICOKOM, a MPWU3HaKW 0CTe0apTpo3a
peHTreHonorndecku peructpupytotca B 50% cnyuyaes [26].
B 10% HabniopeHuit 0TMEYAOTCA KOHTpaKTypa U pe3opbums
TpaHcnnaHTarta [5].

3AKJIO4EHUE

JleueHne BHYTpMCYCTaBHbIX NepenoMoB W NepenoMo-
BbIBUXOB (anaHr nasnbLeB KUCTU ABNSAETCA HEMNpOCTOi
M aKTyanbHoW 3agaven. ONUCaHO MHOXECTBO BO3MOMHbIX
METO/0B NIeYeHUs TOr0 UK MHOTO TUNA NOBpeXAEHMIA. He-
06X0AMMO NpuaepKMBaTLCA KnaccuduKaumim u anroput-
MOB Npu BblbOpe KOHKPETHOrO MeTofa NleyeHus, TaK Kak
KaXAbli M3 HUX UMEET CBOM MPEUMYLLECTBA U HE0CTaTKMK,

% Puc. 17. 3ranbl reMuapTponnacTukm.

DOl https://doiorg/10.17816/VT0321367

Fig. 17. Stages of hemiarthroplasty.
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ABSTRACT

The second part of a literature review is presented on a rare pathology of the craniovertebral region, the os odontoideum of
the C, vertebra. This review is non-systematic and was conducted using the databases and search resources: PubMed, Google
Scholar, and eLibrary. The second part of this literature review describes historical, including conservative, treatment tactics
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options for surgical treatment.
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BBEJEHUE

B HacTosLiee BpeMs HET TOUHBIX CTAHAAPTOB AMArHOCTU-
KM M NPOTOKOJI0B JIEYEHNS NaLMEHTOB € 3yBOBUAHOM KOCTbIO.
Hapsay ¢ aTvonorueit atoro nopoka B iMTepatype A0 CUX nop
LUMPOKO 0BCYHAKTCA KOHLENTYanbHbIe NOAX0Abl K Jeve-
HWIO NIL, AaHHOM Tpynnbl. YuuTbiBas MOCTOSIHHO pacTyluee
Konm4ecTBo pabot o MeTofax duKcauum KpaHmosepTebpanb-
HOM 06NacTM U NeYeHUM NALMEHTOB C 3yDOBUAHOW KOCTbIO,
npeAcTaBnseM BTOPYIO YacTb HecucTeMaTudyeckoro ob3opa
JMTEpaTypbl, NOCBALLEHHOTO AaHHON PeAKOi NaTenorm Kpa-
HWoBepTebpanbHoii obnacTu.

CeropHsa abcomoTHoe OONBLUMHCTBO aBTOPOB CXOAAT-
CA BO MHEHWW, YTO MPOUCXOX[EHWe 3yBOBMAHONM KOCTH
He BNMSAET Ha TaKTUKY JIEYEHUA M MALMEHTbI C HECTabunb-
HOM 3yH6OBWMAHOW KOCTBIO MK C PUKCMpOBaHHOK AedopMa-
LMeR, BbI3bIBAIOLLEA KOMMPECCUIO CMIMHHOTO Mo3ra B obna-
CTU KpaHuoBepTebpanbHOro nepexoda, AOMKHbI JIEUUTHCS
onepatueHo. K npumepy, A.B. I'youH, 3.B. Ynbpux B pabote
«CHapoManbHbIA MOAXOA K BeLEeHUI0 [eTell C NopoKaMu
PasBUTUA LUEAHOro oTAena no3soHoyHMKa» (2010 r.) oTHO-
AT 3yDOBUAHYI0 KOCTb K rpynmne MepBUYHO HeCTabUNbHbIX
MOPOKOB W, KaK CNeACTBUE, CUMTAKOT, YTO MALMEHTLI C 3TO
naroniorueit TpebytoT cTabunusaumm B MaKcUManbHO paHHWe
Cpokm [1-4].

MET0/0J10r1s NOUCKA UCTOYHUKOB

Mouck n 0T6Op UCTOYHUKOB MPOBELEHbI C UCMOJb30Ba-
HMEM 0a3 JaHHbIX MeWLIMHCKOW NiuTepaTypbl U MOUCKOBbIX
pecypcoB PubMed, Google Scholar u eLibrary no cnegytowmm
K/oYeBbIM cnoBaM: «os odontoideum», «atlantoaxial insta-
bility», «atlantoaxial fixation», «C,-C, fixation», «3yboBuaHas
KOCTb», «aTNaHToaKCHanbHas HeCcTabunbHOCTbY, «aT/aHTo-
aKcuanbHas ctabunusaums», «C-C, pukcaumsa».

Bropas yacTb nuTepatypHoro 0b63opa nocBsiLLeHa McTo-
PUYECKMM acrneKTaM MOAXOAO0B K JIEYEHMI0 NALMEHTOB C 3y-
boBuaHOI KocTblo C, MO3BOHKA, BO3MOXHOCTAM KOHCEpBa-
TUBHbIX METOAMK W OMUCAHWIO COBPEMEHHbIX XMPYPTUYECKMX
TaKTUK.

ObCYXOEHWUE

KoHcepBaTUBHbIN NOAX0A, K JIeYEHUI0
NaLUeHTOoB ¢ 3y60BUAHOM KOCTbIO

NMetoTcA HEMHOrOYUCNEHHblE COODLLEHMA O NPUMEHe-
HWW KOHCEPBATMBHOIO JIeYeHMs Y NaLMEHTOB CO CTabMbHOM
3yb60BMAHON KOCTbIO 663 NPM3HAKOB KOMMPECCUW CMMHHOMO
mo3ra [5]. E.L. Spierings, R. Braakman B 1982 r. onucanu
20 naumeHToB (13 rpynnbl 37 nu, ¢ 3y6OBULHON KOCTLIO), Ne-
UMBLLIMXCA KOHCEPBATUBHO. ¥ 16 N3 HUX M3Ha4anbHO He Oblio
HEeBPONIOrMYECKoro Aeduumta, nocne nevyeHus y 6onbLiero
yucna NaLMeHTOB 0TMEYasNoch YnyudlleHue NMbo oTcyTCTBUE
M3MEHEHMN B CMMMNTOMaTUKe. JIMWb y 2 nauueHToB BO3-
HUK bonieBoM CMHAPOM B ee M nneyax. M3 4 nauueHToB
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C MWenonaTheil He3HaUYUTENbHOE YXYALLEHUE HEBPOOrUYe-
CKOI CUMMTOMATMKW 0TMEYanoch Y 0fJHOr0 YeNoBEKa, U OfMH
MauMeHT yMep N0 HeCBA3aHHOW NpuuMHe (OHKOMOrMS), AaH-
Hble 0 ero COCTOSIHAW OTCYTCTBYIOT [6].

B uccneposanuu, npeactaeneHHom J.W. Fielding ¢ co-
aet. B 1980 r., onucanbl 37 nauneHToB ¢ 3y0OBUAHOM KO-
CTblo, 8 M3 KOTOPbIX HE UMENIN HECTabUNBLHOCTU U NpOXoau-
N KOHCepBaTMBHOE JiedeHue. 1o pesynbTataM TPEXNETHEro
HabMofeHNs, ¥ HUX He O0TMEeyanocb HEeBPOJIOMUYECKUX
0CNoXHeHui. 0auMH naumeHT ¢ HecTabunbHOCTbIO 0TKa3an-
CA OT Orfepauum M 0CTaBacA 3[40POBbIM C TOUKM 3PEHUS
HEBPOIOrMYECKOW CUMMTOMATUKU B TEUEHUE NOCNeAYHLLMX
2 net HabmogeHui [7].

OpHako B nuTepaType NpUCYTCTBYIOT NpUMEpPbI NaLMEHTOB
co cTabunbHoM 3yb0BMAHOI KOCTBIO, Y KOTOPLIX BNOCNEACTBUM
pa3Bunacb HecTabunbHOCTb [4], UAM NpuMepbl TOro, Kak y na-
LIMeHTa, NpoLUeALIero KOHCepBaTUBHOE JIeYeHWe, pasBuiach
napanyerus nocne He3HauMTeNbHO TpaBMbl [3, 8.

B cnyyasx, Korga HectabubHOCTb accoLMmMpoBaHa ¢ Ha-
NM4MeM 3y60BUAHOM KOCTU W/UiM NpUCYTCTBYET HEBPOJIOMU-
yeckui peduumt, uMelTcs MeHee ybeauTenbHble [0Ka3a-
TeNbCTBA ONPaBLAHHOCTW KOHCEPBATUBHOMO noaxona [3].

B HacTosLLee BpeMs caMoe 00LIMpHOE onucaHue pesysib-
TaToB KOHCEPBATUBHOIO JIEYEHWUA NALMEHTOB C 3y6OBUAHOM
KocTblo npenctaeneHo B pabote I.J. Helenius ¢ coaBt. «Os
Odontoideum in Children: Treatment Outcomes and Neuro-
logical Risk Factors», usganHoint B 2019 r. B Heit onuchl-
BaeTcs aHanm3 102 nuy ¢ 3y6oBMAHOM KOCTbIO, M3 KOTOPbIX
onepaTMBHOMY feyeHunto noaseprcs 71 naumeHt, a 31 neun-
NCb KoHCepBaTUBHO. MoKa3aHUAMM AN KOHCEpBaTUBHOMO
neyeHus ObiNM MaKCMManbHOE M3MEHEHWE aTNaHTOAEH-
TanbHOro MHTepBana npu crubaHum u pasrubaHun He bonee
5 MM 1 OTCYTCTBME CUMMTOMOB CTOWKOI0 HEBPOJIOTUHECKOr0
aeduumta. MaumeHTol 63 HEBPONOrMYECKUX HapyLLEHMI
MPOXOAWIU HabniofeHNe, eClN e UMENUCh SB/EHUS Bpe-
MEHHOT0 HEAIPKO BbIPAXKEHHOTO HEBPOJSIOrUYECKOro Aedu-
LTa Nocie He3HAYUTESTbHOW TPaBMbl, A1 KOHCEPBATMBHOIO
neyeHns UCMoMb30BaNack MUMMobMIM3aLMA B KECTKOM BO-
poTHUKe nnbo kunete lano B TeyeHne 3 MecAueB. Tak-
e B rpynny KOHCEpBATUBHOIO JIEYEHMS BOLLAW NaLMeH-
Tbl, OTKa3aBLUMECA OT ONEpaTMBHOrO JIEYEHUS, HECMOTPS
Ha KJIMHMYECKWe MOKa3aHus. B TeueHne cpoka HabmogeHus
2 naumeHTaM, JleYMBLLMMCS KOHCEpPBATMBHO, BCE e noTpe-
BoBanoch BbINONHEHWE OMEPATUBHOIO fIeYeHWs U3-3a pas-
BUTUS aT/IAHTOAKCUANbHON HECTAabUNBHOCTW M MUenonaTum.
Y 1 naumeHTa cO CTOMKUM HEBPONOrMYeCKUM AeduunUTOM
B BUJE aCUMMETPUYHOI0 HEMOJIHOTO TeTpanape3a, 0TKa3as-
LLUerocs 0T ONepaTMBHOO JIeYeHus], He Habmaanoch AuHa-
MUKW B U3MEHEHWWN HEBPONOrMYECKOro CTaTyca B TeYeHue
10 net HabmogeHus. PesynbTaTbl KOHCEPBATUBHOIO JIEYEHMS
OCTaJIbHbIX MaLMEHTOB OLEHMBAIOTCS aBTOPaMM KaK yA0B-
netsopuTenbHble [9].

TeM He MeHee, HECMOTpS Ha AaHHble HabnwpeHus, na-
LMeHTaM ¢ 3yDOBUIHOM KOCTbIO M MPU3HAKaMW HeCTabuib-
HOCTW WM HEBPOJIOrMYECKOr0 AeduuuTa peKoMeHAayeTcs
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nposefeHne onepatueHoro Neyenus [1]. bonee Toro, 3a na-
UMEHTaMM €O CTabunbHOM 3yDOBMAHOW KOCTbIO, KOTOPLIM
PELLEHO MPOBOAMTL KOHCEPBATUBHOE JIEYEHWe, AOMKHO
OCYLLECTB/IATLCA LONroCpoyHoe HabnoaeHue, YTobbl UMeTb
BO3MOXHOCTb BbISIBUTb BO3HWUKHOBEHWME HecTabuNbHOCTM
B byaywem [3].

WUcnonb3oBaHue ranoTpakuum nepeq
onepauuen v BHeLHeW UMMobUnu3saLum
B NociieonepaLMoHHOM nepuoae

lanoTpaKums oKasanack 04YeHb MoJ1e3HbIM UHCTPYMEHTOM
Mpu NIeYeH peayLMpyeMbIX NaTonorin KpaHMoLepBUKab-
HOro nepexoza, KOTOpbIi B HAaCTOsILLEE BPEMS YaLle UCTofb-
3yeTca ANs BHELUHEN UMMOBKUAM3auuv B f0- U nocneonepa-
unoHHoM nepuogax [10, 11]. EcTb HeCKoMbKO onpeaenéHHbIX
MOKa3aHWN K ero npegornepalmMoHHOMY MPUMEHEHMIO B OT-
HoLeHuu 3yboBuaHoN KocTu. Mpu auctonnyecKom BapuaHTe
3y60BMAHOW KOCTM, NPU KOTOPOM UMeETCs HepedyumpyeMas
Komnpeccusi B 06nactv 6osbLLoro 3aTblI04HOTO OTBEPCTHS,
TPaKumMs MOKeT BbITb MCMONIb30BaHa C OCTOPOXHOCTBI NoC/e
YCTaHOBKM ranoannapara B HeWTpasibHoe MOJIoKEHWe U No-
CTENeHHON KOPPEeKUMM C NMPUMEHEHUEM PEHTTEH-KOHTPOJIA.
MpyU AOCTVIKEHUM BbLIPABHWBAHUSA U PEAYKLMM HanoXeHue
XUNeTa NOMOXET BPEMEHHO COXPaHUTb MONOXEHWE KOPPEK-
LMK, nocse Yero MoXKeT BbITb BbINOJHEHA 3aAHAA duKcaLms
co cnoHaunogesom [3, 12].

C.F. List ewe B 1941 r. onucan nNpuMeHeHMe TPaKLMU
ANsl BOCCTAHOB/EHMS KpaHMoBepTebpanbHbIX COOTHOLLEHUI
[13]. L. Dai c coasT. ucnonb3oBanm Tpakuuio B nNpeaonepa-
LIMOHHOM NOAroToBKe Y BCeX 39 0nMUCaHHbIX MU MaLMEHTOB
€ 3yDOBMAHOM KOCTbHO C XOPOLUMM pe3ynbTaToM [5].

C.T. Betpuna n C.B. Konecos onucanu npumeHeHue rano-
annapata B COYeTaHWM C NPOBEAEHHOI CnuLen Yepes 0CTu-
CTblit oTpocToK C, MO3BOHKA MpU NIeYeHUN HeBMNpaBUMbIX
TPaHCAEHTaNbHbIX NOABLIBUXOB W BbIBUXOB C; MO3BOHKa.
Cnnuy duKcmpoBanu B cKobe, KOTOPYHO KPenuim K LUTaHraMm
ranoannapara npyu NoMoLUM PEenoHUpPYIOLLEr0 YCTPOMCTBA.
TaKas KOHCTPYKLMA N03BONIANA CyLLLECTBEHHO NOBBLICUTL TOY-
HOCTb Peno3unuuy, B TOM YUCE NpU 3acTapesibix NOBPeXae-
Husax [14].

A.A. Kynewos c coaBT. B paboTe «BapuaHTbl xupypru-
YECKOr0 fleyeHusi 3acTapenbix MepenoMoB 3y6oBMAHOMO
otpocTka C, no3sonka» (2019 r.) oTMeyaloT, 4TO B Cyyasx
BbIPaYKEHHOI0 CMELLEHUS OTJIOMKOB M AedopMaLum no3so-
HOYHOT0 KaHana ¢ KOMMpeccuei CIMHHOTO MO3ra UCMOoNb3YHT
MHOr03TanHble BapUaHThl JIeYeHUs C peno3vumen B ranoan-
napare 1 nocneayloLwmuMIU SeKOMNPeCCMBHO-CTabunusupyto-
UMMM BMeLLaTeNbCTBAMW — MOHOCErMeHTapHOM huKcaum-
el (NpoBONOYHON, KptoukoBoK, BUHTOBOW No Magerl, Harms
U T.N.) UK oKuMnuTocnonaunogesoM [12]. JaHHbln Te3uc
MPaBOMEPHO MPUMEHUTb M B OTHOLLEHWM JIEYEHUS NaLMEeH-
TOB C 3yDOBWAHOM KOCTBIO U3-3a CXOMKECTU ITUX KIIMHUYECKUX
cocTosHMM [15].

B cyyasx mMcnonb3oBaHUA TEXHUK LOpcanbHOM (UKCca-
UMW, BKoYas cybnamMuHapHoe npoBefeHue, Npu KOTOpOM
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oTMeyvaloTca 6onee No3gHME CPOKM CPaLLeHWs, a TaKxke
B Cnyyasx, CBA3aHHbIX C 3aboieBaHMAMN COeAMHUTESbHO
TKaHU 1 cuHApoMoM [layHa, Npu KOTOpbIX CPOKYW CpaLLieHns
(mocTvxeHus cnoHaunoAesa) Take yBeMYeHsbl, noceone-
PaUMOHHOE HaMNOXKEHWEe raNioKosbLa MOXET ObITb XOpOLUUM
BapuaHTOM K paccmoTtpenunto [16]. OpgHako H.0. XycawHos,
C.B. Buccapuoros, [.H. KoKkywmH oTMeualoT, 4to y aeten
¢ cuHapoMoM [layHa npUMeHeHWe ranoannapara orpaHuyeH-
HO B CBS3 C HU3KWM YPOBHEM MHTEN/IEKTA NOAABSAIOLLENO
BonbwnHcTBa 60NBHBIX, TPYAHOCTAMM NOCeonepaUnoHHo-
ro yxoga v HeobxoauMMoCTbi0 TLaTENbHOrO HabmogeHus
3a naumeHTamu. lpuMeHenme ronosofepxartens — LlaHua
unu TMna «Punapenbous» — y TakKUX NaLMeHTOB ABNAETCA
ONTMMasbHBIM BapUaHTOM BHELUHEN QUKCALMM LLEAHOrO OT-
Jena no3BOHOYHMKA B Noc/ieonepaumoHHoM nepuoge [17].

WUcnonb3oBaHue HaBuraumm u buoMogenei
NPy onepaTMBHOM NleYeHUM

J.E. Brecknell n G.M. Malham B 2008 r. npofeMoHCTpu-
pOBau MCMoJb30BaHWE KOMMbIOTEPHOI TOMOrpadum B Kave-
CTBE HaBMraumu, a Takxe buomopenei Kak yaadyHoe fonon-
HEHWe K A0pCaNbHOMY NpOBEEHUI0 NOMAKCUANbHBIX BUHTOB
y 3 nauueHToB ¢ 3yboBMaHOM KocTbo [18].

BuoMonenu sBnAOTCA [OCTAaTOYHO TOYHBIMU MHCTPYMEH-
Tamu. TpEéxMepHble PEKOHCTPYKLMW KOMMbIOTEPHOW MOZENMN,
CO3[aHHOM Ha OCHOBE TOHKMX CPE30B KOMMbHTEPHOW TO-
Morpadmm, 06bI4HO M3rOTaBNMBAKITCA HA OCHOBE aKpwuiaTa
WNW nnacTMaccoBbiX cMon. Mcnonb3oBaHue bBuoMogeneit
ONs NpeAonepaLmoHHOro MiaHUpoBaHUs, MpeaocTaBneHuUs
MHdOpMaLMU naumeHTaM U 0by4eHMs TeXHUKe onepauuu
MOXET ObITb BECbMa NMOJIE3HbIM, XOTS MOAANLHOCTL AaHHOM0
yTBepAeHUA TpebyeT AanbHeiLLei NpoBepKy U u3ydeHus [19].

BapuaHTbl XMpypru4yecKoro ne4eHuA naymeHToB
¢ 3y60BUAHOMN KOCTbIO

HeBo3MoxHO 060CHOBaTb efiUHbIA XMPYPrudecKuin nof-
XOA K JIEYEHMI0 MaLMEHTa C HeCTabumbHoW 3yBoBUAHON KO-
CTbI0 U KITMHWYECKON CUMNTOMATUKOM. MapagurMa npuHaTUs
peLUeHuit LonkHa ObITb afAanTUpoBaHa K KamaoMy Ciyvalo
B MHAMBMAYanbHOM nopsake. OgHaKo ecTb obLuue NpuHLM-
Mbl, COTNIACHO KOTOPbIM (POPMUPYETCA MPUHATUE PELLEHMS
0 XWMpYpruyeckoM poctyne v MeToAax ¢ukcaumm, Tpebyio-
LUMXCA NS NeYeHUs 3TOT0 COCTOSHMA. AITOPUTM MPUHATUSA
PeLleHUs B TOM WM MHOM Ciyyae NpW Haluuumn y naumeH-
Ta 3yb0BMAHON KOCTW M3noeH B pabote B. Arvin ¢ coasrT.
2010 r. «0Os odontoideum: etiology and surgical manage-
ment» (puc. 1) [3].

Kak v npu MHOrux Apyrux cOCTOSHMAX, 3aTparuBaloLLmX
KpaHuoBepTebpanbHbIii nepexof, OMepaTUBHOE BMeLUa-
TeNbCTBO B 3T0W 0671acTW npecneayeT ABe OCHOBHbIE LiENK:
YCTpPaHUTb KOMMpECCUo B 30He 60bLIOTO 3aTbIIOYHOr0 OT-
BEPCTUSA U aT/IaHTOaKCHanbHOW 0bnacT u cTabunusnposatb
MO3BOHOYHMK M0 OTHOLLIEHMIO K €70 CybaKkcuansHoMy oTaeny,
LNs Yero B HEKOTOPbIX Cly4asx npuberatT K ero GpuKcauuu
c yepenom [3, 10, 20].
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Puc. 1. Anroput™ Beibopa MeTofa neyeHuUs NaumneHToB ¢ 3y60BMAHON KOCTbIO.
Fig. 1. Algorithm for selecting the method of treatment for patients with os odontoideum.

Bbi6op nepegHero nnbo 3agHero goctyna

PelieHne onepupoBaTth NepefHUM WUAW 3aHUM A0CTY-
MOM B 3HAQUUTENIbHOW CTENEHM 3aBUCUT OT 2 (haKTOpOB: BO-
nepBblX, HaNPaBNeHUs KOMMPEeCcUn 1, BO-BTOPbIX, MPeano-
YTEHWS,, IMYHOTO OMbITa W YPOBHA KOMQopTa BbibpaHHOro
AOCTyna Ans Xvpypra.

HeBnpaBuMblii nepeHUIn NOABBIBKX, CBA3AHHbIN C KOM-
npeccumeli CIMHHOO MO3ra, A0JKEH 0NepUpoBaThCA U3 BEH-
TpanbHOro Joctyna. 3afHas KoMNpeccuss — LOpcanbHbIM
poctynoM. B cnyyae naumeHTa ¢ 3y60BUAHON KOCTbIO YuK-
TbIBAOTCS W Apyrue QaKTopbl, TaKWe KaK MON0XeHue 3y-
boBMaHOW KOCTM M e€ cnocobHocTb K peaykumn. Cnepyet
0TMETUTb, YTO B NojaBnsioweM 60bWMHCTBE Clyyaes
MOHO M0J1b30BaTbCs JOpCabHBIM JOCTYnoM. bonee Toro,
€CNN pefyKumMsa [OCTUraeTcsa Npy KPaHEM MOJIOXKEHWUN Cr-
BaHus, nepefHUiA LOCTYN CTAHOBUTCA TEXHUYECKMW CNOXHO-
BbINOIHUMBIM [3].

B To e BpeMs, ecnm peflyKuMa AocTuraeTcs B pasruba-
HWW, [OPCabHBIA AOCTYN MOXHO MPUMEHATb TOSIBKO B TOM
clyyae, eciM ypaeTcs u3bexaTb KOMNPeccUMM CMMHHOIO
Mo3ra. B pspge cnyyaeB Heob6x0aMMO UCMOb30BaTb BO3MOMK-
HOCTb [IEKOMMPECCUM U3 NepeHNUX A0CTYMOB, 0COBEHHO eciu
COXPaHSETCA 3HAUYUTENbHAA OCTAaTOYHas KOMMpeccusa noche
BbINOIHEHUA A0pcanbHOro 3Tana. lpu guKcupoBaHHol 3y-
DOBUMAHOW KOCTW, B OCHOBHOM [AMCTOMMYECKOM BapuaHTe,
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KaK npaBuno, TpebyeTcs nepeaHss AEKOMMpeccus ¢ npu-
MEHEHWeM TPaHCOpasnbHOro MBo TpaHCHa3abHOro A0CTyna
C NpeLBapUTENLHO BbINOJTHEHHOW [OPCabHOM CTabunm3aum-
en [3, 15, 21, 22].

Xnpyprudeckue TEXHUKU 1A 3afHEro
C,-C,, cnonannopesa c ucnonb3oaHueM
NO/IMaKCHanbHbIX BUHTOB U CTEPHHHEN

A. Goel ¢ coast. B 1994 r. 6binM nepBbIMKM, KTO onucan
npuMeHeHne He3aBucuMblx C, n C; BUHTOB, COEAMHEHHBIX
nnacTuHoit. B onybnnkoBaHHOM MMM UCCNEAOBaHUW C yya-
ctueM 160 naumeHToB caMas bonbluas rpynna (48 nauuen-
TOB) MMena 3ybOBUAHYI0 KOCTb, MPX WCMO/Ib30BaHWM 3TOM
TEXHUKM 0TMeYanmuchb XopoLumne pe3ynbTathl [23, 24] (puc. 2).

J. Harms, R.P. Melcher B 2001 r. onucann MeToauMKy
¢ukcaumm C-C, cerMeHTa C npoBefeHNeM NONMAKCUabHbIX
BMHTOB Yepe3 6okoBble Macchl C, 1 yepes pars interarticularis
TpaHCneAMKynapHo B C, ¢ nocnefyioLLmM BbINOHEHUEM KOp-
purupytoLLero MaHéBpa noj peHTreH-KOHTponeM U pukcauu-
en cTepHamu (puc. 3) [25]. LWecTb 3 37 naumeHToB, onucaH-
HbIX B UCCNEA0BaHNMW, UMENN 3yBOBUAHYI0 KOCTb. B no3gHem
nocneonepauMoHHOM MEpUOAE Y BCeX MauMeHTOB Habrio-
[aNNCb PEHTTEHONOTMYECKUE NPU3HAKKU crioHaunoaesa. J1a
TEXHWKA MMEET 3HAUMUTENbHbIE MPEUMYLLECTBA: KOPpPUrHpY-
IOLLMIA MAHEBP MOXET ObITb BbIMOSHEH MHTPAOMepaLMOHHO,
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Puc. 2. Metoauka dukcaumm C-C, no Goel. @ — wnniocTpaums METOAUKN, b — peHTreHorpaMMa B 6OKOBOI NPOEKLMM.
Fig. 2. C,-C, Goel fixation techniques. @ — illustration of technique, b — the X-ray in lateral view.

Puc. 3. Metoauka ¢ukcaumm C-C, no Harms u Melcher. @ — Bua cboky, b — BuA c3agm, ¢ — peHTreHorpamMma B 60KOBOW MpoeKLMN.
Fig. 3. C,-C, Harms and Melcher fixation technique. @ — side view, b — back view, ¢ — the X-ray in lateral view.

U PUCK NMOBPEXAEHUSA MO3BOHOYHOM apTepUM 3HAYMTENIbHO
CHWKeH [25].

M. Al-Barbarawi c coaBT. B 2005 r. onucanu koMbuHaumio
TexHukn Harms u Melcher ¢ TpaHcapTUKynsipHbIM NpoBese-
HWEM BMHTOB Yy NaLMeHTa ¢ 3yb0BUIHOW KOCTbIO (puc. 4) [26].
OcnoHeHWI B MHTPaoMNepaLyroHHOM 1 NoCcneonepauroHHoM
nepuopax 0TMeyeHo He bbino. Mpu panbHenwweM Habnope-
HAW Ha KOHTPOJIbHBIX PEHTTEHOTPaMMax M KOMMbIOTEPHOIA
TOMOrpacmn — MOSIOKEHUe 3IEMEHTOB MeTaNOKOHCTPYK-
unn yposnetsoputensHoe. CnoHgunoges cdopmupoBancs
yepes 3 Mecsia [26].

F. Magerl u P.S. Seemann B 1979 r. npennoxunu MeTo-
OVIKY 3a[Heil TpaHcapTUKynapHoi ukcaumm C-C, BuHTamMu
(puc. 5) [27]. [laHHas TexHMKa NOKa3ana Nyyllee cpalleHue,
yeM cybnaMuHapHas npoBosioYHas Gukcaums [3].

C.A. Dickman 1 V.K. Sonntag B 1998 r. B 6onbLuoi cepum
uccnenoBaHuid ¢ yyactneM 121 naumenTta, y 9 U3 KoTopbix
bbina 3yboBuaHas KocTb 1 KoTopbiM nposoaunack C-C, duk-
cauus ¢ 3afHUM CMOHAMN0AE30M C MPUMEHEHUEM 3afHeil
TpPaHCapPTUKYNAPHO nnbo cybnaMmHapHOW NPOBOCYHOM
(u1Kcaumm, NpoaeMOoHCTPMPOBaNM YpoBeHb HOpMUPOBaHMS
KOCTHoro bnoka, paBHbin 98%, npu MCMONb30BaHUW 3TOVA
TEXHWUKM MO cpaBHeHUto ¢ 86% npu Mcnonb3oBaHUW 3afiHel
cybnaMmHapHoiA NPoBOIOYHON (MKCcaumm [28].
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XoTsi CyLlecTBEHHOI pa3HuLbl B YacToTe HopMUpoBa-
HWA KOCTHOro 60Ka Mpu UCNoNb30BaHUM TPAHCAPTMKY-
NAPHOW BMHTOBOW (PMKCALMM M MpPOBEAEHUU MOSMAKCU-
anbHbIX BUHTOB 4epe3 HokoBble Macckl C, u yepes pars

Puc. 4. KoMbuHuposaHHas MeToauka dukcaumm C-C,, onucanHas
Al-Barbarawi.

Fig. 4. The combined C,-C, fixation technique described by Al-
Barbarawi.
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Puc. 5. Metoauka dukcaumm C-C, no Magerl. @ — Bua c3agu, b — Bup, cboky.
Fig. 5. C,-C, fixation technique by Magerl. @ — back view, b — side view.

interarticularis TpaHcneamkynapHo B C, HeT, umetoTcs
OrpaHMyYeHus B NNaHe TEXHWUKW. Bo-nepBoix, nepen npo-
BeJEeHWEM TPAHCApPTUKY/SPHOrO BUHTA HeobxoanMo npu-
BECTW B HOpPMY COOTHOLUEHWS! B aT/IaHTOAKCMA/bHOM CY-
CTaBe, YTO 03Ha4aeT AOCTUXEHMe peAyKuuun. Bo-BTopbix,
NpaBWIbHbIA YroNl NpOBeleHUs BWUHTA B CITy4asx, Koraa
y MauueHTa MMeeTCA BbIpaXeHHas KUpOTUYecKas ne-
dopMaums rpyaHoOro oThena, MoXeT ObiTb He JOCTUTHYT.
N HaKoHeLl, NpUMepHO NATas 4acTb NaLMEHTOB C aHOMa-
NSIMU KpaHWoBepTeDbpanbHOro nepexoga UMeKT Apyrue
KOCTHbIe aHOManuW B faHHol obnactu nmbo aHoManbHoe
MPOXOXJEHWe MO3BOHOYHOW apTepuu, YTo YBeNMYMBaeT
BEPOSTHOCTb €€ TPaBMUPOBAHUS NpU UCMOSIb30BaHUU 3TOM
TexHuku [29, 30].

J. Liu c coasr. B 2019 r. onucanu MeToAMKY KOMMJIEKCHOM
peAyKLMM Npu HeBnpaBMMoM BbiBuxe C, N03BOHKa Ha (oHe
3yb0BMHOI KOCTW C NociefoBaTelbHbIM UCMO/b30BaHNEM
ranoTpaKkuuu, AaBieHUs BMepés 3a OCTUCTBIN oTpocToK C,
M03BOHKA, AUCTPAKLIMK Ha 3MIEMEHTaX YCTaHOB/IEHHOW MeTanl-
NIOKOHCTPYKLMM € nocnedylowmm cMeleHneM C, no3BoHKa
K3agm (puc. 6) [31].

f Tpakums yepena

Tara

Bnepén
BHus

Puc. 6. Cxema noatanHom KOMNeKcHoM peaykumm no J. Liu ¢ coasr.
Fig. 6. Scheme of staged complex reduction by J. Liu et al.
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MepenHan TpaHcapTURYNAPHaA ¢UKcauua

MeTop nepefHen TpaHCapTUKyNspHoOW duKcaumu, Bnep-
Bble onucaHHblit J.R. Barbour B 1971 r. ans neyeHus naum-
EHTOB C aT/IaHTOaKCManbHOI HecTabunbHocTbio [32], B HacTo-
filLlee BPeMSA MMEET MeHbLLYK MONYAAPHOCTb N0 CPaBHEHWIO
¢ MeToaamn aopcanbHon gukcaumm C-C,. Opnako W.L. Li
c coaBT. B pabote «Percutaneous anterior transarticular
screw fixation for atlantoaxial instability: a case series»
(2010 r.) npoBenm peTpoCneKTUBHLIA aHanu3 8 cydyaes na-
LIMEHTOB C aT/IaHTOAKCMasbHOW HECTaBUNBHOCTLIO, Y 3 M3 KO-
TOpbIX 06HaPYXUNKW 3y6OBUAHYI0 KOCTb M KOTOPbIM BbIMOJHA-
1ocb OMepaTMBHOE JIeYeHWe B BUAE NMEPKYTaHHON NepeiHen
TpaHcapTuKynsapHon dukcaumm C-C, untamu. o pesynbra-
TaM J,aHHOro MCCrej0BaHS, METOIMKA NepeaHeN TpaHCapTH-
KynsipHo# u1KcaLmmn NpoleMOHCTPUPOBANa CXOXUA YPOBEHb
BruoMexaHWYeCKol CTabWIbHOCTM B CPaBHEHWUM C ApYrUMM
cnocobamn purcaumm C-C;, a Tarxe BbICOKMIA NOKasaTesb
KNMHU4YecKoro ycnexa. CnoHamnopes chopMmpoBancs y BCex
nauueHTos [33].

Take mepefHss TpaHcapTUKynspHas dukcauus Mo-
KeT bbiTb anbTepHaTMBOM (MKcauum M3 3afHero AocTyna
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Mpu BbIpaXKeHHOM TPYAHOM Kudo3e U abeppaHTHOM pacno-
NOXKEHWM MO3BOHOYHOM apTepun [34, 35].

3apHaA cybnaMuHapHaA NpoBosoYHanA
¢uKcauua

PaHHMe Xxupypruyeckme TEXHUKM C NPUMEHEHMEM
cybnaMmHapHoin NpoBOMOYHON (MKCaUuM, ONUCaHHbIe
A.L. Brooks, E.B. Jenkins n W.E. Gallie, nonyunnu sapua-
benbHble pe3ynbTathl GOPMMpOBaHUA CNOHAMNOoAE3a [36,
37]. buoMexaHWYeCKN LBUXEHUS OrPaHUYEHHbl MPU UC-
MoSIb30BaHMM 3TUX TEXHUK B pasrnbaHum (13-3a pacnopku
WNKM KOCTHOTO TpaHcniaHTaTta) u crubanuu (u3-3a cybna-
MWHapHBIX CMULL UM TPAHCAPTUKYNAPHbIX BUHTOB). bonb-
LUMHCTBO CTOPOHHWKOB [lAaHHOTO XMPYPru4yecKoro noaxona
PEKOMEHAYIOT NOC/Ie0NepaLMoHHYI0 ranouMMobunmnsaumio
CPOKOM Ha 3 MecAua.

[ns ocywectsneHus GuKcaLmm ¢ UCNOb30BAHUEM 3TUX
TeXHUK Takxe TpebyeTca HopManbHas 3aaHas ayra C o u C,,
YTO B C/ly4ae BPOXAEHHbIX aHOManui YacTo He rapaHTupy-
etca [3].

C nosiBNeHMeM TpaHCapTUKYNAPHOM QUKCaLMK, BO3MOK-
HOCTM NpOBELEHMS NOMAKCMaNbHbIX BUHTOB Yepe3 DOKOBbIE
Maccbl C, 1 yepe3 pars interarticularis TpaHcneamKynapHo
B C, 1 pasnnyHbix Moandukaumin metoaa Harms u Melcher
cybnamuHapHas npoBosioYHas uMKcaumsa BCTpevaeTcs BCE
pexe.

3T0T MeTog, OCTAETCA NONIE3HBIM MHCTPYMEHTOM B apce-
Hane xvpypra ans GopMUpOBaHUA 3afHEro CroHAWNoAe3a
C-C, B cnyyasx abeppaHTHOro MPOXOXAEHWS MO3BOHOYHON
apTepuM U B NeaMaTpuyecKoi npaktuke [31.

lMokasaHuA K popMMpoBaHUIo
OKLMNUTOCMOHAMUNO0AE3]

WHorpga Bo3HMKaeT HeobxoauMocTb B HOpMUMpOBaHMM
OKLMNMTOCMOHAMN0Ae3a. 3T0 YBE/MYMBAET OrpaHuyeHne
MoABWKHOCTY B LLEIIHOM OTAie/1e MO3BOHOYHWUKA NpM Cruba-
HUW, pasrnbaHum v BpaLleHun Ha 15-20 fONOAHMTENBHBIX
rpagycoB. YacTota oCNOXKHEHW NpU 3TOM METOJE TaKKe
BbilLE, B TOM YMC/e BHYTPUUEPEenHoi reMoppariu, IMKBO-
Peu, HeCOCTOATENILHOCTU paHbl U UHAEKLIMOHHBIX OCNOMK-
HeHui [3].

MokasaHus K opMMPOBaHMI0 OKLMMUTOCTOHAMNOAE3]
Yy MaumMeHTOB ¢ 3y60BMAHOM KOCTbIO JeNATCA Ha ABe KaTero-
puM: CITy4au, Korfa UMeeTcs HeCTabubHbINM AMCTONMUYECKUN
BapuaHT 3yb60BMAHOM KOCTH, U CIly4au, ec/iu MMeeTcs acco-
LMauma ¢ BPOXAEHHBIMM BOCMANMTENbHBIMU MPOLECCaMK
W AereHepaTUBHBIMM aHOMaIUsIMU1, NOPAXKatoLLMMM KpaHUo-
LepBUKaNbHLIN Nepexof. VMHoraa KoMnpeccuio cosparot
TEN0 0CEeBOro MO3BOHKA W 3yb, a He 3yboBWAHAsA KOCTb.
B Takux cnyyasx 6onee obwMpHbIe onepauum akCUanbHOM
KOppeKuun noTpebytoT 0653aTenbHOr0 OKUMNMTOCMOHANUIO-
nesa [3, 10].

310T MeToz 0c06EHHO NPUMEHUM B CITy4YasX, KOrfa TpaHc-
opanbHas Xupyprus ucnonb3oBanach NS peseKumu 3yba
n Tena C,, a Takxe npu paspyLUeHnn aTiaHToaKCUanbHoro

Yol. 30 (2) 2023
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CBA30YHOrO anmapara, YTo CnocobcTBoBano pasBUTUIO TA-
KENON OKLMNUTOLIEPBUKabHOM HecTabunbHocTH [3, 15, 21].

3HJ0CKONMYECKMe [OCTYyNbl
(TpaHcopanbHbIi M 3HAO0HA3aNbHbIN)

A.H. Menezes B 2008 r. coobwun 06 obwmMpHOM onbiTe
UCMOfb30BaHMs TPAHCOpPasbHOro AocTyna y 733 naumeHTos,
13 Kotopbix y 30 Bbin AUCTONMYECKMIA BapuaHT 3y6oBMaHOM
Koctu. PacrnonoeHHas Ha cpefHel nuHUM 3yboBMAaHas
KOCTb 0CODEHHO XOPOLLO MOAXOAMUT AAS BbIMONHEHUS AaH-
Horo focryna [38].

C npyro# cTopoHbl, NoCNeoBaTesbHbIM, NOLLIAroBbIv pe-
N3 NepeSHNUX CTPYKTYp NP 3TOM J0CTYyne NO3BOJISAET Bbl-
NONHUTL peayKuMio GUKCUPOBaHHOW paHee AedopMauuu,
yCTpaHAs HeobxoaUMoCTb B CYOTPAKLMOHHOM MaHEBpE. 3T
waru BrntoyaT penms m. longus colli, m. longus capitis,
nepeaHeit npoponbHoi cBasku, cnaek C-C, cyctasa, ne-
peaHen ayru C, u, HaKOHeLl, anuKanbHOW M KPbINOBUAHbIX
CcBA30K [3].

A.H. lWKkapy6o, A.A. Kynewos c coast. B 2016 r. onuca-
NN KIIMHUYECKMIN CNyyal NaLMeHTa ¢ pelKUM COYETaHNEM
3y60BMIHOM KOCTU C CONMTAPHOM KOCTHOW KUCTOM BTOPOro
LLEeMHOro No3BOHKA U camMoi 3y6oBUAHOM KocTu. MaumneHTy
OblN0 BLINOHEHO MHOrO3TaNHOE OMEpPaTUBHOE JIEYEHME,
BK/lOYaloLlee AopcanbHylo cTabunusauuio B BUAe OK-
LMMMTOCMOHAM0AE3a, TPAHCOPaNbHOe YAaNeHUe KUCTbI
n3 Tena C, no3BoHKa M nocnepyillee TpaHcopasbHoe
yoaneHve 3yboBMAHOW KOCTU C CONIUTAPHOM KOCTHOW KU-
cTom [21].

[ins BoINONHEHMA NepeaHei LeKOMMNPeCcuu MyTEM pe3ek-
LUun 3y60BMAHOrO OTPOCTKA MOMKET WUCMOMb30BaThCA 3HA0-
CKOMWYECKMIN 3HAOHA3aMbHbIN JOCTYM.

Bnepsble B Mupe 3HAOCKONMYECKOe 3HAOHA3aibHOe
yoaneHue WHBarMHMpOBAHHOrO 3y6OBWUAHOr0 OTPOCTKA
nossoHka C, (opoHTOMA3KTOMMIO) BbINONHWA B 2005 T.
aMepUuKaHCcKuid Henmpoxumpypr A. Kassam, a B Poccum Bnep-
Bble MoAobHas onepauus bbina BbinonHeHa A.H. LLUkapy-
60 B HMUL, Henpoxupyprum um. akag. H.H. bypaenko
B 2010 r. (puc. 7) [22].

S. Magrini ¢ coast. B 2008 r. onncanu 3HpocKonUYecKyto
3HA0HA3abHYK0 OLOHTOMAIKTOMMIO Y MaLMeHTa C CUHAPO-
MoM [layHa, 3yDOBMAHOM KOCTbIO M KIMHUKOW MPOrpeccu-
pylollero TeTpanape3a C AbIXaTeNlbHbIMU HapyLIEHWUAMM.
lMocneonepaunoHHbIA Nepuog, npoTeKan 6e3 0CNOXHEHUH.
Yepes 2 Mecslla MHTEHCMBHOW (M3WOTEpanuM 0TMeYanoch
YNyyLIEHNE HEBPOJIOTMYECKON CUMMTOMATUKM B BUAE YBENU-
YeHMS MbILLIEYHOW cunbl ¢ 2 fo 4 6annoB U UCHE3HOBEHUA
AbIXaTenbHbIX paccTpoicTs [39].

B KayecTBe uTOra B BONpOCAxX XMPYPruyecKoro eveHus
nauueHToB ¢ 3y6OBMAHOM KOCTbIO HEobXoaumo npeno-
CTaBUTb HauboNbLUMIA N0 KOJMYECTBY NpOOMNEPUPOBaHHbIX
vy onbIT uccneposateneid u3 Kutas Deng Zhao ¢ coasr.
(2015 r.). B uccnepoBaHue bbinn BKITOYEHbI 279 NaLWEHTOB,
KOTOPbIM MPOBOAMNOCH OMEpPaTUBHOE JieYeHWe Mo MOBOAY
Hanuuua 3yboBuUAHOW KocTW. Mcnonb3oBanuch pasnnyHbie
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Puc. 7. @ — cxeMa 3H[OCKOMMYECKOTO 3HAOHA3aNbHOro JOCTyNa U ynaneHus 3yboBuaHoro oTpocTka C, Mo3BoHKa, b — cocTosHue
nocsie 3HLOCKOMMYECKOI TPaHCHa3abHON Pe3eKLMM MHBArMHUPOBAHHOTO 3y60BMUAHOIO OTPOCTKA M [LEKOMMPECCUM CTBOJIOBBIX CTPYKTYP,
€ — KOCTHble CTPYKTYpbl 061acTi KpaHuoBepTebpasbHoro nepexofa, d — peseKums nepedHero noykonbLa C, No3BoHKa, e — peseKuus
3y6oBuaHoro oTpocTka C, N03BOHKa, 4acTv Tena C; No3BOHKA W HUKHUX OTAENOB CKaTa.

Fig. 7. a — scheme of endoscopic endonasal approach and removal of the C, dens, b — condition after endoscopic transnasal resection
of invaginated C, dens and decompression, ¢ — CVJ bone structures, d — resection of the anterior half ring of the C,, e — resection of

C, dens, part C, body and the lower parts of basion.

BapuaHTbl [0pcanbHOW (UKCaUWW: TpaHCapTUKyNspHas
¢ukcaums C-C, (MoanduumposaHHas TexHuka Magerl) Bbi-
nonHsnace B 38 cnyyasx, neguKynspHas BUMHTOBas (UK-
caums (texHuka Goel n Harms) — B 202 cnyyasx, oKum-
nuTocnonaunofes o yposHs C, — B 35 cnyyasx, bonee
npoaneHHas GUKCaums OKLMNUTOCMOHANIOAE3A [0 YPOBHS
C, wam C, — B 4 cnyyasx. Y 38 naumeHToB C HeBnpaBu-
MbIMU BbIBUXaMW B aT/IaHTOAKCMalbHBIX CycTaBax B OAHY
ONepaLMOHHYK CEcCUM0 Ha MepBOM 3Tane BbIMOJIHANCS
TpaHcopasbHbIA penus.

0O6wwas yacTota OCNoXHeHWn coctasuna 2,4% (8 naum-
eHTOB). B yacTHocTH, OHM BKKOYanM nnkeopeto (1 naumeHT),
MH(eKLMIo 06/1acTM onepaTMBHOrO BMeLLaTeNbCTBa (4 naum-
€HTa), NMHeBMOHMIO (2 naumeHTa) U TPOMOO3 rNyOOKMX BEH
HWxkHen KoHeuHocTH (1 naumeH). Mo pesynbTatam nocnegy-
toero Habnwopenus, y 217 naumenTos (77,7%) oTMevanoch
yNyuLLEHWe HEBPOJIOTMYECKOro M hM3MYECKOro cTaTyca nocne
onepaumu. Y 30 naumentos (10,8%) AMHAMUKKU B U3MEHEHUM
cTatyca He Habmoganock. U ewé 32 naumenta (11,5%) ot-
Meyasu yXyALLEeHue.

CornacHo pesynbTatam nocneaytolero obcnenoBaHus
C MPUMEHEHUEM JTyYeBbIX METOA0B UCC/IeL0BAHUS, KOCTHBIN
6nok chopmuposancsa y 270 naumenTos (96,8%) B cpefHeM
yepes 5,7 mecqaua. Y 9 naumenToB (3,2%) otcyTcTBOBaNM
npu3Hakn hopMUpOBaHWA KOCTHOTO BNOKa, 0JHAKO K-
HWYECKWX NPOSIBNIEHMIA HE OTMEYanoch, KOHCTPYKLMA bbina
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cTabunbHa, M AanbHeWwuX peBU3MOHHBIX OMepaLuii He no-
Tpebosanocs [40].

PE3HOME

[na paunoHanbHOro MpeaonepaLyuoHHOro NaaHupoBa-
HWA B Ka4yecTBe AOMOJIHUTESNIbHBIX MHCTPYMEHTOB BCE Yalle
UCNOMb3YITCA KOMMNbIOTEPHas TOMOrpaMyeckas aHruo-
U Muenorpacdms, Ha 0CHOBE KOTOPbIX MOXHO M3roTaB/IMBaTh
3D-6uoMofenn M KacTOMU3MPOBaHHbIE METaIOUMMNaHTa-
Tbl, YTO, B CBOK OYepefb, 3HAYUTESIbHO MOBBILIAET TOYHOCTb
NpeAoNepaUroHHOro NAaHUPOBaHMA 1 YNyYLLIAeT pe3ysbTarbl
OnepaTMBHOIO JieveHus [3].

HecMoTpsa Ha To, 4TO OMMCaHbI C/ly4an KOHCEpPBATUBHO-
ro JIe4eHUs NaUMEeHTOB C 3yOOBMAHOM KOCTbIO, B HacTosLLee
BpeMs DONbLUMHCTBO aBTOPOB MPUAEPHKMBAIOTCA MHEHUS,
4TO JMLA C AaHHBIM NOPOKOM KpaH1oBepTebpansHoi obnactu
LOJIKHBI ieunTbes onepatueHo [1-3, 17].

lanoTpakums ABIAETCSA BaXHLIM UHCTPYMEHTOM ANS L0-
CTUXKEHMS peLyKUWN U COXpaHeHUs CTabUbHOCTM Ha oone-
PaLMOHHOM 3Tane. JTOT MeTop, ClefyeT NPUMEHATb BO BCEX
cyyasx, Korga CyLiecTByeT HeonpeaenéHHOCTb B OTHOLLE-
HWAW peLyKuun 3yboBUAHOro oTpocTKa [, 10, 12].

Moaxoabl K onepaTMBHOMY NEYEHWI0 NALMEHTOB C 3y-
D0BMAHON KOCTbIO Take pasHatca. B HacToswee Bpe-
MS NPeAJIOKEHO MHOXECTBO BapWaHTOB XUPYpruyecKkoro
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NIeYeHMsa [aHHOW NaTosioruK, 04HAKO OCTAETCA HECOMHEH-
HbIM TO, YTO YHUBEPCASIbHBIM KOMMOHEHTOM B JIeYeHMM Na-
LMeHTOB C 3yboBMAHOM KOCTbIO ABNSETCA B0 coxpaHeHue,
nmbo pocTmxeHne ctabunbHocTn Ha yposHe C-C, no3sok-
KOB U, NpU He0bX0AMMOCTH, BbIMOSIHEHME AEKOMMPEcCUM
[41-43].

[Ina ycTpaHeHWs nepefHed KOMMPECCUMM MOXHO WC-
Mnosib30BaTh LOPCaNbHbIA AOCTYM, HO TONKO B TEX CryyasX,
KOrfa BO3MOXHO BMpaB/ieHWe WM CMIMHHOW MO3r Ha YpoBHE
KpaHnoBepTebpanbHOro nepexofa He MoJBepraeTcs pUCKy
AOMOJNHUTENBHON KoMmpeccuu. Bo Bcex ocTanbHbIX Ciyyasx
BEHTpanbHOW KOMMPECCUM MOKa3aHo 3TanHoe XMpyprudecKoe
neyeHWe B BULE TPaHCOPabHOW AEKOMNPEccUn B COYETaHNM
C 3afHUM cnoHaunone3oM. CyliecTByeT MHOXECTBO MeTo-
L0B NS BbINOJHEHWUA 3aJHEr0 CMOHAMNOAE3a, 04HAKO B Ha-
cTosilLee BpeMs Haubonee MpeanoYTUTENbHEIM BapUaHTOM
sBnsetca Metoanka Harms u Melcher ¢ nposeaeHvem no-
NIMaKCHarbHbIX BUHTOB Yepe3 6oKoBble Macchl C, 1 yepes pars
interarticularis TpaHcneaukynspHo B C,, ¢ nocnefytoLwmM Bbi-
MOJIHEHUEM KOPPUIMPYIOLLEro MaHEBPA NOJ, PEHTIEH-KOHTPO-
neM U duKcaumeir ctepxkuamm [10, 25, 40].

3AKJTIOYEHUE

3yboBuaHaA KOCTb BTOPOro LLEHOr0 N03BOHKA ABNAETCA
KpaiiHe peiKOM naTonoruen KpaHmoBepTebpanbHon obnacty,
KOTOpas B 3HAYMTENbHOM YacTyu Cily4aeB NPUBOAMT K pas3Biu-
TUIO TPO3HBIX HEBPOJIOTMYECKUX W DYHKLIMOHANBHBIX OCIOX-
HeHui. C yyéTOM 3TOr0 MOHWMaHWe MOLXOAO0B K Kypauuw
M NEYEHWUH0 [aHHOW rpynnbl NaUMEHTOB SBASETCA BaXHbIM
ANs Bpaua TpaBMaTosora-opTone/a B yCIoBUAX Kak ambyna-
TOpUM, TaK M cTaumoHapa. CoBpeMeHHble NOAXO0ALI K NPefo-
nepaLMoHHOMY MaHUPOBaHMIO U OMEPATUBHOMY JIEYEHUID,
B CBOI0 04epefb, AOKHbI ObTb U3BECTHbI U AOCTYMHBI LIK-
POKOMY Kpyry Xvpypros-BepTebponoros.

HecMoTpsa Ha To, 4To cyllecTByloT coobLieHMa ¢ onu-
CaHWeM KOHCEpBATUBHbIX MOAXOM0B K JIEYEHMI0 NALMEHTOB
¢ 3yboBMAHOM KOCTbIO, B HAacToALLee BpeMs BCE bonblue uc-
Cllefl0BaTeNe CYUTAIOT, YTO TaKMe MauMeHTbl HyXAaTCs
B MHCTPYMEHTaNIbHOW (UKCcaLmm.

TeM He MeHee BCE eLLE UMeeTcA NOTPeBHOCTb B MHAM-
BMOYyanbHOM MOAX0Ae MpU OLEHKE KaXnAoro W3 criyyaes
C TOYKM 3PEHUS KaK NpefonepaLMoHHOro MNiaHWMpoBaHu,

CMUCOK JIUTEPATYPbI

1. Tybun AB. Ynbpux 3.B. CuHapoManbHbil nogxod K Be-
[eHUi0 [leTeil C NOpPOKaMu pasBWUTMA LWEMHOTO 0TAena no-
3BOHOYHWKA // Xupyprus mo3soHouHwka. 2010. Ne 3. C. 14-19.
doi: 10.14531/552010.3.14-19

2. Tybus AB. Ynbpux 3.B., Mywkwn AlQ., Psabeix C.0O. Byp-
ues AB. AumcumoB AH., [yboHocos 0.B., Oumposa M.B. He-
OTNOXHaA BepTebponorus: LWelHbIM  0TAeN  M03BOHOYHM-
Ka y meteit // Xupyprus nossoHouHuka. 2013. N° 3. C. 81-91.
doi: 10.14531/552013.3.81-91

Yol. 30 (2) 2023

00l https://daiorg/10.17816/VT0L62 744

N.N. Priorov Journal of Traumatology and Orthopedics

TaKk 1 06bEMa onepaTMBHOIrO BMeLLATeNbCTBa, Bbibopa Xu-
PYPrUYECKOro [OCTYNa, YPOBHA duKcaumn. TakTuKa Xxupyp-
TMYECKOro NeYeHns JOMKHA ObITb BbibpaHa B COOTBETCTBUM
C MOATOTOBKOW M OCHALLEHWEM XMPYpruyeckoi bpuragel,
MOKa3aHUAMU NS TOr0 MW MHOTO BUAA AEKOMMPeccuu
W, 4TO HEMANIOBAXHO, NOXENAHUAMY NaLMEHTa U ero CeMb.

AO0MNOJIHUTE/IbHO

Brknap aBTopoB. Bce aBTOpbI MOATBEPKAAIOT COOTBETCTBME CBOEMO
aBTOPCTBA MeXAyHapoaHbiM Kputepuam ICMJE (Bce aBTopbl BHEC-
N CYLLLECTBEHHbIN BKNaf B pa3paboTKy KOHLENLUMM 1 NOArOTOBKY
CTaTby, NPOYAM 1 0A0BPUAKM drHaNBHY0 BEpCUio Nepes, NybavKa-
umen). Hambonblwmin BKNagA pacnpefenéd cnegyiolyM obpasom:
B.A. Llapos — cbop 1 aHanu3 nuTepaTypHbIX UCTOYHUKOB, Ha-
nucaHue TekcTa cTatby; AA. KyneLoB — pefiakTvpoBaHye 1 Ha-
nucaxwe TekcTa ctatht; AH. Lkapybo — penaKkTvpoBaHme TekcTa
cTatby; M.C. BeTpuna — pepaktvpoBaHue TekcTa ctatbu; W.H. Jin-
CAHCKMI — cbop NINTepaTypHbIX MCTOYHWMKOB, pefaKTUpOBaHue
TeKkcTa cTatby; C.H. MakapoB — cbop nuTepaTypHbIX MCTOUYHWKOB,
pefaKTMpOBaHWe TeKCTa CTaTby.

WUcTouHuk duHaHcMpoBaHUA. ABTOpbI 3asBMAIT 06 OTCYTCTBUK
BHELLIHEro UHAHCMPOBAHUS NPW NOArOTOBKE NyBAMKALIMN.
KoHbnuKT uHTepecoB. ABTOpLI AEKNApVPYIOT OTCYTCTBUE SABHBIX
W NOTEHLMANbHbIX KOHBMKTOB MHTEPECOB, CBA3aHHBIX C NPOBEAEH-
HbIM MCCNeloBaHVEM W MybiMKaLMen HaCTOALLEN CTaTby.

ADDITIONAL INFO

Author contribution. All authors made a substantial contribution
to the conception of the work, drafting and revising the work, final
approval of the version to be published and agree to be accountable
for all aspects of the work. V.A. Sharov — collection and analysis
of literary sources, writing the text of the article; AA. Kuleshov —
editing and writing the text of the article; AN. Shkarubo — editing
the text of the article; M.S. Vetrile — editing the text of the article;
.N. Lisyansky — collecting literary sources, editing the text of the
article; N.S. Makarov — collecting literary sources, editing the text of
the article.

Funding source. This study was not supported by any external
sources of funding.

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

3. Arvin B, Fournier-Gosselin M.P., Fehlings M.G. Os odontoideum:
etiology and surgical management // Neurosurgery. 2010. Vol. 66,
N2 3, Suppl. P. 22-31. doi: 10.1227/01.NEU.0000366113.15248.07

4. Clements W.D., Mezue W., Mathew B. Os odontoideum congenital
or acquired? That's not the question // Injury. 1995. Vol. 26, N° 9.
P. 640-642. doi: 10.1016/0020-1383(95)00123-q

5. Dail, Yuan W, NiB, Jia L. Os odontoideum: etiology, diagnosis,
and management // Surg Neurol. 2000. Vol. 53, N 2. P. 106-8;
discussion 108-9. doi: 10.1016/s0090-3019(99)00184-6



https://doi.org/10.14531/ss2013.3.81-91

0B30PHI

6. Spierings E.L., Braakman R. The management of os odontoideum.
Analysis of 37 cases // J Bone Joint Surg Br. 1982. Vol. 64, N 4.
P. 422-8. doi: 10.1302/0301-620X.64B4.7096415

7. Fielding JW. Hensinger R.N., Hawkins R.J. Os
Odontoideum // J Bone Joint Surg Am. 1980. Vol. 62, N° 3. P. 376-83.
8. Klimo P.Jr, Kan P., Rao G., Apfelbaum R., Brockmeyer D. Os
odontoideum: presentation, diagnosis, and treatment in a series
of 78 patients // J Neurosurg Spine. 2008. Vol. 9, N 4. P. 332-42.
doi: 10.3171/SPI1.2008.9.10.332

9. Helenius I.J., Bauer JM., Verhofste B., Sponseller P.D.,
Krengel W.F., Hedequist D., Cahill P.J., Larson AN., Pahys JM.
Anderson J.T., Martus J.E, Yaszay B., Phillips J.H. Os Odontoideum
in  Children: Treatment Outcomes and Neurological Risk
Factors // J Bone Joint Surg Am. 2019. Vol. 101, N2 19. P. 1750-1760.
doi: 10.2106/JBJS.19.00314

10. Wu X., Wood KB, Gao Y. Li S, Wang J., Ge T, Zhao B,
Shao Z, Yang S., Yang C. Surgical strategies for the treatment of
os odontoideum with atlantoaxial dislocation // J Neurosurg Spine.
2018. Vol. 28, N2 2. P. 131-139. doi: 10.3171/2017.5.SPINE161211
11. Jlyumk AA., Patkun WK, Hukmtun MH. KpanuoBepTebpanbHble
noBpex/aeHus v 3abonesanus. Hosocnbupck: M3patens, 1998. 551 c.
12. Kynewos AA., lkapybo AH. EcbkuH H.A., Betpuna M.C,
Jncanckun WH., Makapos C.H., MoHomapenko I.M1., Yepros W.B.
BapuaHTbl  XWMpYpruyeckoro feYeHus 3acTapesbix MepenomoB
3yboBuaHoro otpocTka C2 no3BoHKa // Xvpyprisi NO3BOHOYHMKA.
2019.7. 16, N2 1. C. 16-24. doi: 10.14531/552019.1.16-24

13.List C.F.  Neurologic syndromes accompanying
developmental anomalies of occipital bone, atlas and
axis // Arch Neurol Psychiatr. 1941. N® 45. P. 577-616.
doi: 10.1001/archneurpsyc.1941.02280160009001

14. Betpuna C.T., Konecos C.B. KpaHuoBeptebpanbHas natonorus.
MockBa: MeguumHa, 2007. 201-202 c.

15. Kynewos AA., Llkapybo AH. TpomoB W.C., Betpuna M.C,
Jncanckmin WH., Makapos CH., YepHos W.B., MutpodaHosa E.B.,
MoHoMapeHko T.I1. Xvipypruyeckoe nedveHune Heomyxonesbix 3abo-
NeBaHW KpaHuoBepTebpanbHoi 0bnactu // BecTHUK TpaBMatono-
rum v opToneamn uM. H.H. Mpuoposa. 2018. T. 25, N2 1. C. 36-41.
doi: 10.32414/0869-8678-2018-1-36-41

16. Selman W.R,, Spetzler R.F.,, Brown R. The use of intraoperative
fluoroscopy and spinal cord monitoring for transoral microsurgical
odontoid resection // Clin Orthop Relat Res. 1981. N° 154. P. 51-6.
17. XycawHos H.0., Buccapuoros C.B., Kokywumn [1.H. HectabunbHocTs
KpaHWoBepTebparbHoi 0bnactv y AeTei ¢ cuiapomoM [layHa // Op-
TOMeys, TPaBMaTONOrMA U BOCCTaHOBUTENbHAS XMPYPrus LETCKOro
Bospacta. 2016. T. 4, N® 3. C. 71-77. doi: 10.17816/PTORS4371-77

18. Brecknell J.E., Malham G.M. Os odontoideum: report of
three cases // J Clin Neurosci. 2008. Vol. 15, N® 3. P. 295-301.
doi: 10.1016/}.jocn.2006.07.022

19. D'Urso P.S., Williamson 0.D., Thompson R.G. Biomodeling as an
aid to spinal instrumentation // Spine (Phila Pa 1976). 2005. Vol. 30,
N 24. P. 2841-5. doi: 10.1097/01.brs.0000190886.56895.3d

20. Taggard D.A., Menezes AH. Ryken T.C. Treatment
of Down syndrome-associated craniovertebral junction
abnormalities // J Neurosurg. 2000. Vol. 93, N° 2, Suppl. P. 205-13.
doi: 10.3171/spi.2000.93.2.0205

21. Wkapybo AH. Kynewos AA., Ceménosa JIA, Lnwku-
Ha J1.B., Weey B.B., Betpuna M.C., I'pomos W.C., Mapwakos B.B,
YepHos W.B. Xvpypruueckoe neyeHne KMUCT KOCTU CKaTa Yepena u

T.30,N\e 2, 2023

00l https://daiorg/10.17816/VT0L62 744

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

aKcvca // Bonpockl Heipoxvpyprin. 2016. T. 80, N° 1. C. 88-97.
doi: 10.17116/neiro201680188-97

22. lllkapybo AH. Atnac 3HOOCKOMWMYECKOW 3HAOHA3abHOM Xu-
PYPruM OCHOBaHWS Yepena W KpaHMoBepTEOPabHOMO COYSIEHEHNS.
Mockea: ABB-npecc, 2020. C. 208-209.

23. Goel A, Desai K I, Muzumdar D.P. Atlantoaxial fixation using plate
and screw method: a report of 160 treated patients // Neurosurgery.
2002. Vol. 51, N2 6. P. 1351-6; discussion 1356-7.

24. Goel A., Laheri V. Plate and screw fixation for atlanto-axial
subluxation // Acta Neurochir (Wien). 1994. Vol. 129, N 1-2. P. 47—
53. doi: 10.1007/BF01400872

25. Harms J., Melcher R.P. Posterior C1-C2 fusion with polyaxial
screw and rod fixation // Spine (Phila Pa 1976). 2001. Vol. 26, N° 22.
P. 2467-71. doi: 10.1097/00007632-200111150-00014

26. Al-Barbarawi M., Sekhon L.H. Protection of the C1 posterior
arch in atlantal lateral mass fixation: technical case report // J Clin
Neurosci. 2005. Vol. 12, Ne 1. P. 59-61. doi: 10.1016/}.jocn.2004.03.006
27. Magerl F., Seemann P.S. Stable posterior fusion of the atlas and
axis by transarticular screw fixation. In: Kehr P., Weidner A., editors.
Cervical Spine. Vol. 1. Springer; Strassbourg; Wien; New York, 1985.
P.322-327.

28. Dickman CA, Sonntag VK. Posterior C1-C2 transarticular screw
fixation for atlantoaxial arthrodesis // Neurosurgery. 1998. Vol. 43, N° 2.
P. 275-80; discussion 280-1. doi: 10.1097/00006123-199808000-00056
29. Madawi AA, Casey AT, Solanki G.A, Tuite G., Veres R,
Crockard H.A. Radiological and anatomical evaluation of the
atlantoaxial transarticular screw fixation technique // J Neurosurg.
1997. Vol. 86, N2 6. P. 961-8. doi: 10.3171/jns.1997.86.6.0961

30. Paramore C.G., Dickman C.A,, Sonntag V.K. The anatomical
suitability of the C1-2 complex for transarticular screw
fixation // J Neurosurg. 1996. Vol. 85, N° 2. P. 221-4.
doi: 10.3171/jns.1996.85.2.0221

31. LiuJ,, Zhu LJ,, Jiang E.Z, Bao X.G., Hu B., Niu D.Y., Xu G.H. C1-C2
pedicle screw fixation for adolescent with os odontoideum associated
atlantoaxial dislocation and a compound reduction technique for
irreducible atlantoaxial dislocation // Chin Med J (Engl). 2019.
Vol. 132, Ne 10. P. 1253-1256. doi: 10.1097/CM9.0000000000000224
32. Barbour J.R. Screw fixation in fracture of the odontoid
process // S Aust Clin. 1971. Ne 5. P. 20.

33. LiWL, Chi Y.L, XuH.Z, Wang X.Y., Lin Y., Huang Q.S., Mao F.M.
Percutaneous anterior transarticular screw fixation for atlantoaxial
instability: a case series // J Bone Joint Surg Br. 2010. Vol. 92, N® 4.
P. 545-9. doi: 10.1302/0301-620X.92B4.22790

34.Wu AM. Wang XY., Zhou F., Zhang XL, Xu HZ, Chi Y.L
Percutaneous atlantoaxial anterior transarticular screw fixation
combined with mini-open posterior C1/2 wire fusion for patients with
a high-riding vertebral artery // J Spinal Cord Med. 2016. Vol. 39,
N 2. P. 234-9. doi: 10.1179/2045772314Y.0000000298

35.Kim SM, Lim TJ, Paterno J, Hwang T.J. Lee KW,
Balabhadra R.S., Kim D.H. Biomechanical comparison of
anterior and posterior stabilization methods in atlantoaxial
instability // J Neurosurg. 2004. Vol. 100, N° 3, Suppl Spine. P. 277-83.
doi: 10.3171/spi.2004.100.3.0277

36. Brooks A.L., Jenkins E.B. Atlanto-axial arthrodesis by the wedge
compression method // J Bone Joint Surg Am. 1978. Vol. 60, N° 3.
P. 279-84.

37. Gallie W.E. Fracture and dislocations of the cervical spine // Am
J'Surg. 1939. N2 46. P. 495-499.

255


https://doi.org/10.14531/ss2019.1.16-24
https://doi.org/10.17816/PTORS4371-77

256

REVIEWS

38. Menezes A.H. Craniovertebral junction database analysis:
incidence, classification, presentation, and treatment
algorithms // Childs Nerv Syst. 2008. Vol. 24, N° 10. P. 1101-8.
doi: 10.1007/s00381-008-0605-9

39. Magrini S., Pasquini E., Mazzatenta D., Mascari C., Galassi E.,
Frank G. Endoscopic endonasal odontoidectomy in a patient
affected by Down syndrome: technical case report // Neurosurgery.
2008. Vol. 63, Ne 2. P. E373-4; discussion E374.
doi: 10.1227/01.NEU.0000315285.84524.74

40. Zhao D., Wang S., Passias P.G., Wang C. Craniocervical instability
in the setting of os odontoideum: assessment of cause, presentation,
and surgical outcomes in a series of 279 cases // Neurosurgery.
2015. Vol. 76, N° 5. P. 514-21. doi: 10.1227/NEU.0000000000000668

REFERENCES

1. Gubin AV, Ulrikh EV. Syndrome approach to the treat-mentof
in children with cervical spine abnormalities. Spine Surgery.
2010;(3):014-19. (In Russ). doi: 10.14531/ss2010.3.14-19

2. Gubin AV, Ulrikh EV, Mushkin AYu, Ryabykh SO, Burtsev AV,
Anisimov AN, Dubonasov YuV, Ochirava PV. Emergency vertebrology:
cervical spine in children. Spine Surgery. 2013;(3):81-91. (In Russ).
doi: 10.14531/552013.3.81-91

3. Arvin B, Fournier-Gosselin MP, Fehlings MG. Os odontoideum:
etiology and surgical management. Neurosurgery. 2010;66(3
Suppl):22-31. doi: 10.1227/01.NEU.0000366113.15248.07

4. Clements WD, Mezue W, Mathew B. Os odontoideum congenital
or acquired? That's not the question. Injury. 1995;26(9):640-642.
doi: 10.1016/0020-1383(95)00123-q

5. Dail, Yuan W, Ni B, Jia L. Os odontoideum: etiology, diagnasis,
and management. Surg Neurol. 2000;53(2):106-8; discussion 108-9.
doi: 10.1016/s0090-3019(99)00184-6

6. Spierings EL, Braakman R. The management of os odontoideum.
Analysis of 37 cases. J Bone Joint Surg Br. 1982;64(4):422-8.
doi: 10.1302/0301-620X.64B4.7096415

7. Fielding JW, Hensinger RN, Hawkins RJ. Os Odontoideum. J Bone
Joint Surg Am. 1980;62(3):376-83.

8. KlimoPJr,KanP, Rao G, Apfelbaum R, Brackmeyer D. Os odontoideum:
presentation, diagnosis, and treatment in a series of 78 patients.
J Neurosurg Spine. 2008;9(4):332—42. doi: 10.3171/SP1.2008.9.10.332

9. Helenius IJ, Bauer JM, Verhofste B, Sponseller PD, Krengel
WF, Hedequist D, Cahill PJ, Larson AN, Pahys JM, Anderson JT,
Martus JE, Yaszay B, Phillips JH. Os Odontoideum in Children:
Treatment Qutcomes and Neurological Risk Factors. J Bone Joint
Surg Am. 2019;101(19):1750-1760. doi: 10.2106/JBJS.19.00314

10. Wu X, Wood KB, Gao Y, Li S, Wang J, Ge T, Zhao B, Shao Z, Yang S,
Yang C. Surgical strategies for the treatment of os odontoideum with
atlantoaxial dislocation. J Neurosurg Spine. 2018;28(2):131-139.
doi: 10.3171/2017.5.SPINE161211

11. Lutsik AA, Ratkin IK, Nikitin MN. Craniovertebral injuries and
diseases. Novosibirsk: Publisher; 1998. 551 p. (In Russ).

12. Kuleshov AA, Shkarubo AN, Eskin NA, Vetrile MS, Lisyansky IN,
Makarov SN, Ponomarenko GP, Chernov IV. Options for surgical
treatment of chronic C2 odontoid fractures. Spine Surgery.
2019;16(1):16=24. (In Russ). doi: 10.14531/552019.1.16-24

13. List CF. Neurologic syndromes accompanying developmental
anomalies of occipital bone, atlas and axis. Arch Neurol Psychiatr.
1941;(45):577-616. doi: 10.1001/archneurpsyc.1941.02280160009001

Yol. 30 (2) 2023

00l https://daiorg/10.17816/VT0L62 744

NN. Priorov Journal of Traumatology and Orthopedics

41. Nasnosa 0.M., bypues A.B., 'ybuH A.B., Pabeix C.0. 3anHsas nH-
CTpyMeHTanbHas QUKcaLms LeiHoro oTaena No3BOHOYHWKA Y Je-
Tel: onbIT neveHus // Xvpyprvs nossoHouHuka. 2017. T. 14, N 4.
C. 27-31. doi: 10.14531/s52017.4.27-31

42, Psabeix C.0., Oumposa M.B., T'ybun A.B., Konecos C.B. Kon-
bosckuit [1A., Tpetbsikosa AH., Pabeix T.B., Measenesa CH., Ca-
BuH .M., bypues AB., CaitdytamHos M.C. BeptebpanbHbiit cuH-
APOM MPX Pa3fivyHbIX TUNAX MyKOMoamMcaxapuao3a: 0cobeHHOCTM
KIMHUKW W nedeHns // Xvpyprvs nossoHoqHuKa. 2019. T. 16, N° 2.
C. 81-91. doi: 10.14531/552019.2.81-91

43. Hadley MN,, Walters B.C, Grabb P.A,, Oyesiku N.M,, Przybylski G.J.,
Resnick D.K., Ryken T.C. Os odontoideum // Neurosurgery. 2002. Vol. 50,
N° 3, Suppl. P. S148-55. doi: 10.1097/00006123-200203001-00023

14. Vetrile ST, Kolesov SV. Craniovertebral pathology. Moscow:
Medicine; 2007. 201-202 p. (In Russ).

15. Kuleshov AA, Shkarubo AN, Gromov IS, Vetrile MS,
Lisyansky IN, Makarov SN, Chernov IV, Mitrofanova EV,
Ponomarenko GP. Surgical treatment of non-tumor diseases
of the craniovertebral region. N.N. Priorov Journal of
Traumatology and Orthopedics. 2018;25(1):36—41. (In Russ).
doi: 10.32414/0869-8678-2018-1-36-41

16. Selman WR, Spetzler RF, Brown R. The use of intraoperative
fluoroscopy and spinal cord manitoring for transoral microsurgical
odontoid resection. Clin Orthop Relat Res. 1981;(154):51-6.

17. Khusainov NO, Vissarionov SV, Kokushin DN. Instability of the
craniovertebral region in children with Down syndrome Orthapedics,
traumatology and reconstructive surgery of childhood. 2016;4(3):71-
77. (In Russ). doi: 10.17816/PTORS4371-77

18. Brecknell JE, Malham GM. Os odontoideum: report of three cases.
J Clin Neurosci. 2008;15(3):295-301. doi: 10.1016/j.,jocn.2006.07.022
19. D'Urso PS, Williamson 0D, Thompson RG. Biomadeling as an aid
to spinal instrumentation. Spine (Phila Pa 1976). 2005;30(24):2841-5.
doi: 10.1097/01.brs.0000190886.56895.3d

20. Taggard DA, Menezes AH, Ryken TC. Treatment of Down syndrome-
associated craniovertebral junction abnormalities. J Neurosurg.
2000;93(2 Suppl):205-13. doi: 10.3171/spi.2000.93.2.0205

21. Shkarubo AN, Kuleshov AA, Semenova LA, Shishkina LV,
Shvets W, Vetrile MS, Gromov IS, Marshakov VWV, Chernov IV. Surgical
treatment of bone cysts of the skull slope and axis. Zh Vopr Neirokhir.
2016;80(1):88-97. (In Russ). doi: 10.17116/neiro201680188-97

22. Shkarubo AN. Atlas of endoscopic endonasal surgery of the skull
base and craniovertebral articulation. Moscow: ABC Press; 2020.
208-209 p. (In Russ).

23. Goel A, Desai KI, Muzumdar DP. Atlantoaxial fixation using plate
and screw method: a report of 160 treated patients. Neurosurgery.
2002;51(6):1351-6; discussion 1356-7.

24, Goel A, Laheri V. Plate and screw fixation for atlanto-
axial subluxation. Acta Neurochir (Wien). 1994;129(1-2):47-53.
doi: 10.1007/BF01400872

25. Harms J, Melcher RP. Posterior C1-C2 fusion with polyaxial
screw and rod fixation. Spine (Phila Pa 1976). 2001;26(22):2467-71.
doi: 10.1097/00007632-200111150-00014

26. Al-Barbarawi M, Sekhon LH. Protection of the C1 posterior arch
in atlantal lateral mass fixation: technical case report. J Clin Neurosci.
2005;12(1):59-61. doi: 10.1016/].jocn.2004.03.006



https://doi.org/10.14531/ss2013.3.81-91
https://doi.org/10.14531/ss2019.1.16-24

0B30PHI

27. Magerl F, Seemann PS. Stable posterior fusion of the atlas and
axis by transarticular screw fixation. In: Kehr P, Weidner A, editors.
Cervical Spine. Vol. 1. Springer, Strassbourg, Wien, New York; 1985.
322-327 p.

28. Dickman CA, Sonntag VK. Posterior C1-C2 transarticular screw
fixation for atlantoaxial arthrodesis. Neurosurgery. 1998:43(2):275-
80; discussion 280-1. doi: 10.1097/00006123-199808000-00056
29. Madawi AA, Casey AT, Solanki GA, Tuite G, Veres R, Crockard HA.
Radiological and anatomical evaluation of the atlantoaxial
transarticular screw fixation technique. J Neurosurg. 1997;86(6):961-
8. doi: 10.3171/jns.1997.86.6.0961

30. Paramore CG, Dickman CA, Sonntag VK. The anatomical
suitability of the C1-2 complex for transarticular screw fixation.
J Neurosurg. 1996;85(2):221-4. doi: 10.3171/jns.1996.85.2.0221

31. Liu J, Zhu LJ, Jiang EZ, Bao XG, Hu B, Niu DY, Xu GH. C1-
C2 pedicle screw fixation for adolescent with os odontoideum
associated atlantoaxial dislocation and a compound reduction
technique for irreducible atlantoaxial dislocation. Chin Med J (Engl).
2019;132(10):1253-1256. doi: 10.1097/CM9.0000000000000224

32. Barbour JR. Screw fixation in fracture of the odontoid process.
S Aust Clin. 1971;(5):20.

33. Li WL, Chi YL, Xu HZ, Wang XY, Lin Y, Huang QS, Mao FM.
Percutaneous anterior transarticular screw fixation for atlantoaxial
instability: a case series. J Bone Joint Surg Br. 2010;92(4):545-9.
doi: 10.1302/0301-620X.92B4.22790

34. Wu AM, Wang XY, Zhou F, Zhang XL, Xu HZ, Chi YL. Percutaneous
atlantoaxial anterior transarticular screw fixation combined with
mini-open posterior C1/2 wire fusion for patients with a high-
riding vertebral artery. J Spinal Cord Med. 2016;39(2):234-9.
doi: 10.1179/2045772314Y.0000000298

0b ABTOPAX

Kynewos Anekcanap AnekceeBuy, A.MH.;
ORCID: 0000-0002-9526-8274;

eLibrary SPIN: 7052-0220;

e-mail: cito-spine@mail.ru

Likapy6o Anekcei Hukonaesuy, o.MH.,
BEAYLLMI HaYYHbIA COTPYOHUK;

ORCID: 0000-0003-3445-3115;

eLibrary SPIN: 3420-3394;

e-mail: ashkarubo@nsi.ru

* lllapoB Bnagucnas AnapeeBuy,
Bpay TpaBMatosior-opTones;

appec: Pocems, 127299, MockBa, yn. lNpropoga, 4. 10;
ORCID: 0000-0002-0801-0639;
eLibrary SPIN: 8062-9216;

e-mail: sharov.vlad397@gmail.com
Betpuns Mapuen CtenaHoBuY, K.M.H.,
Bpay TpaBMaTosior-opTones;

ORCID: 0000-0001-6689-5220;
eLibrary SPIN: 9690-5117;

e-mail: vetrilams@cito-priorov.ru

* ABTOp, 0TBETCTBEHHbIN 3a Nepenucky / Corresponding author

T.30,N\e 2, 2023

00l https://daiorg/10.17816/VT0L62 744

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

35. Kim SM, Lim TJ, Paterno J, Hwang TJ, Lee KW, Balabhadra RS,
Kim DH. Biomechanical comparison of anterior and posterior
stabilization methods in atlantoaxial instability. J Neurosurg.
2004;100(3 Suppl Spine):277-83. doi: 10.3171/spi.2004.100.3.0277
36. Brooks AL, Jenkins EB. Atlanto-axial arthrodesis by the wedge
compression method. J Bone Joint Surg Am. 1978;60(3):279-84.

37. Gallie WE. Fracture and dislocations of the cervical spine. Am J
Surg. 1939;(46):495-499.

38. Menezes AH. Craniovertebral junction database analysis: incidence,
classification, presentation, and treatment algorithms. Childs Nerv Syst.
2008;24(10):1101-8. doi: 10.1007/s00381-008-0605-9

39. Magrini S, Pasquini E, Mazzatenta D, Mascari C, Galassi E, Frank G.
Endoscopic endonasal odontoidectomy in a patient affected by Down
syndrome: technical case report. Neurosurgery. 2008;63(2):E373—4;
discussion E374. doi: 10.1227/01.NEU.0000315285.84524.74

40. Zhao D, Wang S, Passias PG, Wang C. Craniocervical instability
in the setting of os odontoideum: assessment of cause, presentation,
and surgical outcomes in a series of 279 cases. Neurosurgery.
2015;76(5):514-21. doi: 10.1227/NEU.0000000000000668

41. Pavlova OM, Burtsev AV, Gubin AV, Ryabykh SO. Posterior instrumental
fixation of the cervical spine in children: treatment experience. Spine
Surgery. 2017;14(4)27-31. (In Russ). doi: 10.14531/s52017.4.27-31

42. Ryabykh SO, Ochirava PV, Gubin AV, Kolesov SV, Kolbovsky DA,
Tretyakova AN, Ryabykh TV, Medvedeva SN, Savin DM, Burtsev AV,
Sayfutdinov MS. Vertebral syndrome in various types of
mucopolysaccharidosis: features of the clinic and treatment. Spine
Surgery. 2019;16(2):81-91. (In Russ). doi: 10.14531/ss2019.2.81-91
43. Hadley MN, Walters BC, Grabb PA, Oyesiku NM, Przybylski GJ,
Resnick DK, Ryken TC. Os odontoideum. Neurosurgery. 2002;50(3
Suppl):S148-55. doi: 10.1097/00006123-200203001-00023

AUTHORS’ INFO

Alexander A. Kuleshov, MD, Dr. Sci. (Med.);
ORCID: 0000-0002-9526-8274;

eLibrary SPIN: 7052-0220;

e-mail: cito-spine@mail.ru

Alexey N. Shkarubo, MD, Dr. Sci. (Med.),
leading researcher;

ORCID: 0000-0003-3445-3115;

eLibrary SPIN: 3420-3394;

e-mail: ashkarubo@nsi.ru

* Vladislav A. Sharov,
traumatologist-orthopedist;

address: 10 Priorova Str., 127299, Moscow, Russia;
ORCID: 0000-0002-0801-0639;

eLibrary SPIN: 8062-9216;

e-mail: sharov.vlad397@gmail.com

Marchel S. Vetrile, MD, Cand. Sci. (Med.),
traumatologist-orthopedist;

ORCID: 0000-0001-6689-5220;

eLibrary SPIN: 9690-5117,

e-mail: vetrilams@cito-priorov.ru

257


https://orcid.org/0000-0002-9526-8274
https://www.elibrary.ru/author_profile.asp?id=664234
https://orcid.org/0000-0003-3445-3115
https://www.elibrary.ru/author_profile.asp?id=222232
mailto:ashkarubo@nsi.ru
https://orcid.org/0000-0002-0801-0639
https://www.elibrary.ru/author_profile.asp?id=1146057
https://orcid.org/0000-0001-6689-5220
https://www.elibrary.ru/author_profile.asp?id=287919
https://orcid.org/0000-0002-9526-8274
https://www.elibrary.ru/author_profile.asp?id=664234
https://orcid.org/0000-0003-3445-3115
https://www.elibrary.ru/author_profile.asp?id=222232
https://orcid.org/0000-0002-0801-0639
https://www.elibrary.ru/author_profile.asp?id=1146057
https://orcid.org/0000-0001-6689-5220
https://www.elibrary.ru/author_profile.asp?id=287919

258

REVIEWS

JIucsHckuii Uropb HukonaeBuy, KM.H.,

BpaY TpaBMaTonor-opTones;
ORCID: 0000-0002-2479-4381;

eLibrary SPIN: 9845-1251;

e-mail: lisigornik@list.ru

Makapos Cepreit Hukonaesuy, K.M.H.,
Bpay TPaBMaTosIor-opTones;

ORCID: 0000-0003-0406-1997;

eLibrary SPIN: 2767-2429;

e-mail: moscow.makarov@gmail.com

Yol. 30 (2) 2023

Igor N. Lisyansky, MD, Cand. Sci. (Med.),
traumatologist-orthopedist;

ORCID: 0000-0002-2479-4381;

eLibrary SPIN: 9845-1251;

e-mail: lisigornik@list.ru

Sergey N. Makarov, MD, Cand. Sci. (Med.),
traumatologist-orthopedist;

ORCID: 0000-0003-0406-1997;

eLibrary SPIN: 2767-2429;

e-mail: moscow.makarov@gmail.com

00l https://daiorg/10.17816/VT0L62 744

NN. Priorov Journal of Traumatology and Orthopedics



https://orcid.org/0000-0002-2479-4381
https://www.elibrary.ru/author_profile.asp?id=1106207
https://orcid.org/0000-0003-0406-1997
https://www.elibrary.ru/author_profile.asp?id=228002
https://orcid.org/0000-0002-2479-4381
https://www.elibrary.ru/author_profile.asp?id=1106207
https://orcid.org/0000-0003-0406-1997
https://www.elibrary.ru/author_profile.asp?id=228002

OBAJIEV / ANNIVERSARY T30 N\ 2,2023 BecTHvK Tpasmatonoriv v opToneaui uM. HH. Mpuoposa
DOI: https://doi.org/10.17816/vt0568102

Nosppasnsaem npodeccopa H.C. MaspioweHko
¢ 80-netuem!

AHHOTALIMA
Kpatkasa buorpadmyeckas cnpasKka W HaydHble focTuxenns Hukonas Cempuaosuya aBprowleHKo, no3apasnerue ¢ 80-net-
HUM obuneeM.

KnioueBble cnoBa: [aBptowweHko Hukonan CeupupoBwy; obuneir; TpaBMaToniorns U opToneaus; SHAONPOTE3NMPOBAHUE;
ucnbiTaTeNbHas nabopatopus; Tpubonorus; MaTepUanoBeseHme.

Kak untupoBarts:
Mo3npaensiem npodeccopa H.C. Maspiowwerko c 80-netuem! // BecTHuk TpaBMatonorum 1 optoneanv vM. H.H. Mpuoposa. 2023. T. 30, N° 2. C. 259-261.
DOI: https://doi.org/10.17816/vt0568102

Pykonucb nonyyena: 07.08.2023 Pykonucb opo6peHa: 08.08.2023 Ony6nukoBaHa: 14.08.2023

DOI: https://doi.org/10.17816/vt0568102

Congratulations to Professor Nikolay S. Gavriushenko
on his 80" anniversary!

ABSTRACT
Brief biographical information and scientific achievements of Nikolay S. Gavriushenko, congratulations on the 80" anniversary.

Keywords: Nikolay S. Gavriushenko; anniversary; traumatology and orthopedics; endoprosthesis; testing laboratory; tribology;
materials science.

To cite this article:
Congratulations to Professor Nikolay S. Gavriushenko on his 80" anniversary! N.N. Priorov Journal of Traumatology and Orthopedics. 2023;30(2):259-261.
DOI: https://doi.org/10.17816/vt0568102

Received: 07.08.2023 Accepted: 08.08.2023 Published: 14.08.2023
5
9KOe®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3Ko-BekTop, 2023

259


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru

ANNIVERSARY

Yol. 30 (2) 2023

NN. Priorov Journal of Traumatology and Orthopedics

uioHs 2023 ropa mcnonnunock 80 neT pyKoBoauTeNto
nabopatopum pa3paboTKy U UCMbITAHWIA MeAULIMHCKUX

uspenui u Matepuanos OrbY «HaumoHanbHbIn Me AULMHCKIIA
UCCNeAo0BaTeNbCKUIA LIEHTP TpaBMaToiorMm U opTonenuu
uM. H.H. MpunopoBa» MuHsgpaBa Poccum, fLOKTOpY TexHWYe-
CKWX HayK, npodeccopy, akageMuky Poccuitckon akagemun
ectecTBo3HaHus Hukonato CeupnpoBuyy [aBproLLEHKO.

Hukonait CBMpnaoBuMyY — M3BECTHbIA POCCUMCKUN Y4E-
HbI, CeuManmcT B 061acTu Me AULMHCKOro MaTepuanoBefie-
Hus. Bo BcecolosHOM MHCTUTYTE aBMaLMOHHBIX MaTepuanos
(BMAM) 1M Bbinn co3paHbl NepBbIe 0TEYECTBEHHbIE repMeTH-
3vpyloLimMe aHaspobHble KOMMO3ULMK, U3BECTHbIE NOA, Map-
Koit BAK (BamoBcKasi aHaspobHas KoMnosuuus).

Csoto TpynoByto aesitensHocTb B LIUTO uM. H.H. Mpuopo-
Ba Huxonai Ceupupmosuy Hadan B 1978 rogy, Oyayum yxe
KaHAMLATOM TEXHUYECKUX HayK U BbICOKOKBaNM(ULMPOBaH-
HbIM MaTepuanosefioM — paspaboTtumkoM nepsbix B CCCP
aHa3pOobHbIX KOMNO3MLMIA.

3a BpeMs pabortbl B LieHTpe, Ha ba3e nabopatopHoro 06o-
pynoBaHus, Hukonan CeupupooBuY opraHu3oBan npou3Boj-
CTBO OMbITHBIX M3LeNuiA 4N TPaBMaTosIorMn U OpTONeauM:
CUJIMKOHOBBIX MeX(anaHroBblX M MACTHO(DANAHroBbIX Cy-
CTaBOB, NaflbeBUAHOM W MONYNYHHON KOCTEW, FONIOBKM Nyye-
BOM KOCTH, CYXOXUNWN crubaTenen KUCTU, aKpui-LieMEHTOB,
NaBCaHOBLIX CBA30K, NMNKon nnéHkn «OMAJI-UUTO», Tep-
monnactuyHoro Matepuana «[0JIMBUK», nnactuH u BuHTOB
u3 yrnennactuka YMNA-12, snpo-sk3onpotesa. Wccneposa-
Hus, BeinonHeHHble H.C. Maspiowenko B UWTO uM. H.H. Mpu-
0poBa, nernu B ocHosy nepsoro B CCCP oTeyecTBeHHOro Me-
TannonoaMMepHoOro 3HAoNpoTesa TasobefpeHHoOro cycTasa
N.A. MoBwosuya — H.C. aBptoLueHkKo.

N3yuas Tpubonormyeckue xapaKTepucTukm TazobepeH-
HbIX CYCTaBOB YeJIOBEKA, OH ONpeLeNnua BEIMYMHY MOMEH-
TOB TPEHMS, paccumTan KoapduuneHTsl TpeHus, obocHoBan

DOl https://doi.org/10.17816/VT0568102

Cnocob CHUXEHWSA TPEHUSA B CyCTaBax C MOMOLLbIO KOCTHOIO
Xupa, chopMynMpoBan NPUHLMN CO3AaHNA HU3KO(PUKLM-
OHHbIX Y3110B TpeHMs 1 pa3paboTan MexaHu3M camonpo-
M3BOJIbHOM NOJa4Yu CMasku B 30HYy TpeHusi. OH BbIABUHYN
rMnoTe3y BO3HWUKHOBEHUS apTpo3a, 0OHApYKWUA NpUYMHY
HapyLLeHUs NMpUPOJHOr0 MexaHu3Ma TPeHUs 3a CYET npe-
PbIBaHKA NOTOKA CMa3KM Yepes CKIIEpO3UPOBaHHYI0 CybXoH-
LpanbHyl KOCTb.

3HaunTenbHbIN BKNaa Hukonan CBupuaoBnY BHEC B CO3-
paHve B Poccum baHKa rapMOHW3MPOBAHHBIX MEXAyHa-
poaHbIX CTaHaapToB no pasgeny 150 «AMnnaHTathl B Xu-
pypriuv» MexayHapoaHoro KomuTeta ctaHgaptusaumnm ISO.
H.C. MaBpioweHKo pa3paboTan rocynapCTBEHHbINA CTaHAAPT
IOCT P 52640-2006, nepeBeAéHHbIN B MEXIOCYAAPCTBEH-
Hblih TOCT 31621-2012, no 3Kkcnpecc-oUeHKe Tpubonoruye-
CKMX CBOWCTB Y3N10B TPEHUS SHA0NPOTE30B Ta3obeipeHHoro
cycTaBa. B TeueHne mecsitka net oH npefcTaensn Poccuio
B ISO, Byayun OTBETCTBEHHBIM CEKpeTapeéM TexHW4YecKoro
KoMuTeTa no cTaHpaptmsaumm N2 453 Poccum «MMnnaHTatbl
B XMpYpru».

Hukonai Ceupuposud umeet bonee 100 HaydHbIx mybu-
Kauuin U OKONo ABYX AecATKoB nateHTtoB. B 2001 rogy uMm
3alUMILeHa [OKTOpCKas Auccepraums Ha Temy «Marepuma-
NoBEAYECKME acmeKTbl CO3[aHUS 3PO3MOHHOCTOMKUX Y3/I0B
TPEHMS UCKYCCTBEHHBIX CYCTaBOB YeNioBeKa». B TeueHue
10 net oH umtan nekummn ctynentam MATU — Poccuitcko-
ro rocyfapCcTBEHHOTO TEXHOJIOMMYECKOr0 YHUBEpCUTETA
uM. K.3. Linonkosckoro no Kypcy «Tpubonorus». B 2008 rogy
Boicwas atTecTaumoHHas Komuceus Poccuickoit ®epepa-
UMM npuceouna emy 3sanue npodeccopa. Kak cneumanuct
B obnactu Tpubonormv cycraBoB Hukonaii CeupnpoBuy un-
Tan NeKuMM acnupaHTaM W UccnefoBaTensM no npobneme
TpubonorUn B NPUPOAHBIX U UCKYCCTBEHHBIX CycTaBax, Obin
npeacenateneM locynapcTBeHHOM KoMmuccun MocKOBCKOro




I0BMTIEN

aBMaLMOHHOI0 MHCTUTYTa MO NPUEMY AMUMSIOMHBIX paboT WH-
JKEHepoB — BbINYCKHUKOB Kadeapbl.

B Teuenne nocnegHux net H.C. [aBproLweHKo sBnsanca py-
KOBOAMTENEM LUECTU KaHOMAATCKUX paboT M HayYHbIM KOH-
CYNbTaHTOM TPEX AOKTOPCKMX pabot. B 2020 roay oH Obin
u3bpaH fencTBUTENbHBIM YneHoM Poccuiickoi akagemuu
€CTECTBO3HaHMS.

Hukonan Ceupupoeud laBprolleHKo nonb3yetcsa 60sib-
UMM aBTOPUTETOM M YBaXKEHWEM COTPYAHWKOB HaumoHanb-
HOro MeAMLMHCKOr0 MCCNefoBaTeNbCcKOro LieHTpa TpaBMa-
Tonorum 1 optoneguv uM. H.H. MpuopoBa u Kak ucnbitatenb
M3BECTEH B CTpaHe CO0BLLECTBY, CO3AAI0LEMY UMMIAHTaTLI,
MaTepumanbl MeJMLUMHCKOTO Ha3HaueHus, OpTe3bl U Jpyrue
YHUKanbHbIe W3[enus, HeobxoauMble AN BOCCTAHOBNEHMUS

T.30,N\e 2, 2023
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300poBbs NaumeHToB. B 2022 ropy HarpaxaéH 3HakoM «OT-
JIYHUK 30PaBOOXPaHEHUS».

Ot Bcen mywu nosppasnseM Hukonas CBupupooBu-
ya c tobuneem! enaeM JoArMX M CHACT/IMBLIX NET XU3HU
B MOJTHOM 30paBuM U B OKPYXeHUM Jitobawmx nopen. Myctb
[LeJ10, KOTOPOMY OH OTA,AET AYLUEBHbIE CUJTbI, OMBIT U 3HaHUA,
MPUHOCKUT PafiocTb M XeNaHue HOBbIX NpodeccUoHanbHbIX
CBEPLLEHMM.

Konnekmue HayuoHaneHo2o MeduyuHcKo20
uccsiedosamesibCKO20 YeHMpPa mpasMamosio2uu

u opmoneduu uM. H.H. lpuopoea, pedakyus
XH(ypHana «BecmHux mpaemamosozuu u opmoneduu
um. H.H. lpuoposax»
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nioHa 2023 roaa ucnonnunock 60 net U3BECTHOMY XMpYp-

ry-sepTebponory, y4EHOMY, JOKTOpY MEAULIMHCKUX HayK,
3acnyxeHHoMy Bpady Poccuitckont ®epepaumnn AnekcaHapy
Anekceeuuy Kynewuosy.

Anekcanap Anekceesny popuncs B 1963 roay B Bosnro-
rpafCcKom 0byiacTu B Kasadbeit cTaHuue AnekceeBcko. locne
OKOHYaHuWA cpefHei WwKonbl B 1980 rogy noctynun Ha neau-
aTpuyeckuin daxynbTeT Bonrorpagckoro rocynapcTBeHHOro
MeJMLIMHCKOr0 UHCTMTYTA, NOCIe YCNEeLWHOro OKOHYaHs Ko-
TOporo bbin pacnpefenéH B LETCKY0 OpTONe0-Xupypruye-
cKyto 6onbHuLy MIC B Pysckui paiton MockoBckoi obnacTu.
B 1987 roay c oTnumeM OKOHYMA MHTEPHATYPY MO TpaBMa-
TonoruM u optoneamn Ha 6ase OKIE um. H.O. Ounatosa
r. Mocksbl. [epBbiMu yuntensamu AnekcaHgpa Anekceesnya
no TpaBMatosioruu 1 opToneamu beim npodeccop B.M. He-
Mcan3se u npodeccop E.MN. KysHeunxuH.

B 1994 ropy A.A. KynewoB mocTynun B acnupaHTy-
py B LieHTpanbHbIA Hay4HO-UCCNEL0BaTENbCKUA UHCTUTYT
TpaBMartoniorum u optoneguu uM. H.H. lMpuoposa. 3peck
onpefennioch HanpaeneHWe BCeW NOCeayloLlein HayyHom
W MpaKTUYecKon AesTenbHocTW AnekcaHgpa Anekceesu-
Ya — OH bblN HanpaBneH 4As NPOXOXAEHWUS acnMpPaHTYpbI
B OTAE/EHMEe NaToiorM1 NO3BOHOYHMKA MOJ, PYKOBOACTBOM
npodeccopa CrenaHa Tumodeesnya Betpuna. B 1994 ropy
A.A. Kynewuos ycnewHo 3aluMTun KaHAMAATCKYK Auccep-
Taumlo Ha TeMy «3QGhEKTUBHOCTL PasfMYHBLIX METOLOB XM-
PYPru4ecKoro BMeLLATeNbCTBA HAa MEXMNO3BOHKOBBIX AMCKaX
npu cKonmo3e». Bes HayuHas M npakTUdYecKas AesTeNbHOCTb
A.A. KynewoBa bbina cBf3aHa ¢ Xvpyprueit No3BOHOYHMKA.
Bonee 20 net AnekcaHap Anexkceesuy npopabotan nog, py-
KoBoacTBoM npodeccopa CrenaHa TumodeeBnya Betpuna,
O[JHOTO W3 KPYMHeMWMX BepTebponoroB Halien CTpaHbl.
AnekcaHop AnexceeBudy CTan JOCTOWHBIM NocniefoBaTesieM
u npeeMHukoM npodeccopa C.T. Betpuna, npoiga nytb

DAl https://doiorg/10.17816/VT0568103

OT Hay4HOr0 COTPYAHMKA [0 BeAyLIEro Hay4Horo COTpYLHUKA
U 3aBenytolero otaeneHueM. NnoaoM MHOroneTHUx uccne-
[0BaHWA U NpaKTUYecKon paboTbl, CBA3aHHBIX C ONepaTuB-
HbIM NeYEeHUEM TAXKENbIX GOPM CKONMO3a, CTana AOKTOPCKan
auccepTauma AnekcaHapa AnekceeBudya «TsKEnble GopMbl
cKommo3a. OnepaTuBHOe NieueHue U QyHKLMOHaNBHBIE 0CO-
BEHHOCTM HEKOTOPBIX OpraHoOB M CUCTEM», YCMELLHO 3ally-
weHHas uMm B 2007 roay.

AKTVBHOE pasBuTWE XMpYpruM NO3BOHOYHMKA B MOCNE-
HWe pecatuneTus npueeno K cospanuio B 2012 rogy Hoo-
ro otaenexus septebponorum B UMTO uMm. H.H. Mpuroposa,
KOTOPOE, Y4NTbIBasi OFPOMHBIM OMbIT NPAKTUYECKOM, Hay4HOM
W OpraHu3aTopCcKoi feATenbHOCTH, Bbio nopyyeHo BoO3rna-
BUTb AnekcaHapy Anekceesuuy.

AnekcaHpp AnekceeBud M BO3TMABISEMOE UM OTheNe-
HWe BbINOJHAIOT BECb CMEKTP XUPYPruM MO3BOHOUYHUKA —
0T KpaHuoBepTebpanbHoii 06nacTv o KpecTua, B 0TAeNEHUN
NPOBOAAT OnepauMy W JeTSM — Mo NOBOAY BPOXAEHHbIX
aHOManuii pasBuTUS, CMOHAMMONUCTE3a, Pa3fIUYHbIX TUMOB
CKONMO3a U Apyrux AedopMaumi No3BOHOYHWUKA, U B3pOC-
NbIM C [ereHepaTMBHOW MaToNOrMel NMO3BOHOYHWKA, BOC-
ManuUTeNbHBIMK, ONYX0eBbIMW NpoLeccaM, TPaBMaMm 1 UX
nocnescTBUAMM.

A.A. Kynewuos BnepBble cTan MCnofb30BaTh WHAMBULY-
anbHO M3roTOB/EHHbIE METaNIOKOHCTPYKUMM Npu onepa-
TMBHOM feyeHun fedopMaLumil LWeNHo-rpyLHOM0 Nepexofa,
CMOHAMNOANCTE3], 1A BbIMNOSHEHWUA OKLMMUTOCTMOHAMIO-
Ae3a, NM03BOHOYHO-Ta30B0M puKcauumu u ap. UM coBmecTHo
¢ komneramu u3 HUW Helipoxupyprum um. H.H. bypreHko
BrepBble Obl NpefIoXkKeH 1 BHEAPEH B MPaKTUKY MeTog, ne-
penHeil GUKCaUUM BEPXHELIEMHOTO OTAeNa MOo3BOHOYHMKA.
MpennoxeHHble MeToauku neveHust B 2012 u 2018 rr. bbim
oTMeueHbl npeMusMu MNepBoro KaHana B paMkax HauuoHanb-
HOM NpeMmm ny4LwnmM BpadamM Poccun «lpusBanmner, a Takxe




I0BMTIEN

HEOAHOKPATHO 0TMEYEHBI 30J10TbIMW MeaansiM1 U Harpagamu
Ha MeXOYyHapOAHbIX BbICTABKaX M KOHKypCaX.

A.A. KynewioB BxoguT B peJaKLIMOHHBIN COBET }ypHanoB
«XMpyprus No3BOHOYHMKA» M «BeCTHUK TpaBMaToI0rm 1 0p-
Toneamn uM. H.H. MpuropoBax, ABnseTca uneHoM npasieHns
Accoumnauuu Beptebponoro Poccuu, uneHoM Accoumaumm
OpTONe[0B-TPaBMaToNoroB r. MocKBbI, AENCTBUTENbHBIM
uneHoM MexayHapogHoro obLLecTBa XUPYpruveckon opTo-
neguu SICOT.

C 2009 ropa A.A. KynewoB sBnsieTCA NOCTOAHHBIM Yne-
HoM [1laBHOM MeMLIMHCKOWM KOMUCCUM N0 MOAr0TOBKE KOCMO-
HaBToB. A.A. KyneLuoB siBifieTcs UneHoM AMCCepTaLMOHHOro
coseta HMUL, TO um. H.H. MNpuropoBa, a Takke Bo3rnaenseT
npobneMHyto Komuccuio B LieHTpe.

AnekcaHpp AnekceeBudy BOCMWTan Mnesgy Xupypros-
Beptebponoros. CBouM 6oraTblM OMbITOM U 3HAHUAMU
OH LLeApO [EeNnTCa C MONOAbLIMK Koseramu, ABnss coboil
npuMep yuuTens M HacTaBHuKa. Ero ydyewuku pabotaiot
BO MHOTMX MEeOMLMHCKUX YupexneHusx cTpadbl. Mog py-
KoBogcToM A.A. KynewoBa 3awuwieHo 7 KaHAMOATCKUX
AuccepTaumi, BoinywieHo 8 MoHorpadumit, bonee 120 cra-
Tel, nonyyeHo 12 aBTOPCKWUX CBUAETENLCTB W NaTEHTOB
Ha n3obpeTexus.

B 2018 ropy AnekcaHap AnekceeBud B KONMeKTUBe aB-
TopoB 6bIn yaoctoeH npemun [paButensbcrBa Poccuiickon

T.30,N\e 2, 2023

DAl https://doiorg/10.17816/VT0568103

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

®epnepaunm 3a paspaboTKy W BHeLPeHWe METOA0B JieYeHMs
BOMbHBIX € TAXENBIMM AedopMaumaMU NO3BOHOYHMKA. EMy
BbiNio MpMCBOEHO MOYETHOE 3BaHWe Naypeata npemum [lpa-
BuTenbcTBa Poccuiickoit ®epepaumny B 0bnactv Hayky u Tex-
HUKM.

HayuHas pestenbHocTb AnexcaHapa AnekceeBuya HeoT-
[Jen1Ma 0T ero NpaKkTM4ecKoi paboTel. BoicokokBanmuumpo-
BaHHbII opTonen-BepTebponor, BHUMATENbHbIA, BAYMUMBINA
Bpay, OH BEPHY/ K aKTMBHOM XM3HU COTHW AeTeil U B3poc-
nblX. Beicokne npodeccuoHanbHble KauyecTBa COYETAlOTCA
B HEM C [JTyDOKWM YBaXKEHNEM U MHTEPECOM K [eATENbHOCTH
Konner. 3a MHOrofieTHU A00poCoBECTHBIN Tpya AneKcaHap
Anekceesny KynewwoB Harpaa€H HarpyaHbIM 3HakoM «0T-
JIMYHUK 30PaBO0XPaHEHUSA», MOYETHLIM 3BAHNEM «3aCITyHEH-
HbIi Bpad Poccuitckon Mepepaumnn».

Csoit tobuneit AnexkcaHgp AneKkceeBudy BCTPeYaeT B pac-
LiBETE TBOPYECKWX CUJ1, MOJHBIA 3HEPTUN U CTPEMIEHHUA K pe-
LIeHMI0 HOBbIX 3aAaq. [To3apaBnsieM ero ¢ 3amMeyaTesbHbIM
tobuneeM u enaeM Kpenkoro 340poBbs, fanbHeHLNX TBOp-
YECKMX YCNEX0B U BCEro Haunyywero!

Konnekmue HayuonaneHo2o MeduyuHcKo20
uccnedosamesibCKO20 eHMpa mpaeMamosno2uu

u opmoneduu uM. H.H. lpuopoea, pedakyus
XypHana «BecmuHux mpasemamonozuu u opmoneduu
uMm. H.H. lpuopoesa»
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