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Pe3ynbTaTbl peBU3MOHHOIO 3HAONPOTE3UPOBAHUS
KOJIGHHOrO CYCTaBa C NPUMEHEHUEM UHAUBUAYANIbHBIX UMNJIAHTATOB

A.A. 3bikuH, C.A. Tepacumos, P.O. T'op6atos, T.B. MniapmnoHoBa

@I'BOY BO «IIpusonxcckuli uccnedosamensckuti meduyuHckuii ynugsepcumem» Munsdpasa Poccuu,
2. Huxcruti Hoszopod, Poccus

AxmyansHocme. Hanuume OOGUIMPHBIX KOCTHBIX [e(deKTOB CYIIECTBEHHO OCJIOXKHSET BO3MOXHOCTb CTabWIIb-
HO# GUKcAMM Y KOPPEKTHOTO MPOCTPAHCTBEHHOTO MO3UIMOHUPOBAHUSI PEBU3MOHHBIX KOMIIOHEHTOB 3HJOIpPOTe3a.
ITepBoCTeIIeHHO 3a/1aueii peBU3MOHHOI'O BMEIIaTelbCTBA SIBJISETCS] BOCIIONHEHMe 06beMa yTpauyeHHO KOCTHO TKaHU.
Vcrionb30BaHMe COBpeMeHHbIX MMILJIAHTATOB MTO3BOJISIET 3aMelIaTh 60/bllKe 1o 06beMy MeTadbm3apHbie fedeKTbl 601b-
urebepiioBoit U GegpeHHOI KocTeit, BKIovast fed@eKTbl KocTHOM Tkauu AORI-Tuma 2B u 3.

Ilens uccnedosanuss — MpPeNCTaBUTh KIMHUKO-PEHTTEHOIOIMYECKMe Pe3yabTaThl OMEePATUBHOTO JieueHMsl MalyeHTOB
¢ obupHbBIMU KOCTHBIMU JedekTamu (2B u 3 mo AORI) mpoKCcMMaabHOTO OTAeaa 60/MblIe6epIioBoii /WM JUCTATLHOTO
oThena 6eIpeHHOl KOCTel ¢ UCMOIb30BaHNeM MHIUBUAYAIbHO M3TOTOBAEHHBIX MMIUIAHTATOB JISI PEBU3MOHHOIO SHJO-
TIPOTe3MPOBAHMS KOJIEHHOI'O CYCTaBa.

Mamepuan u memoosi. [IpoBeJeHO PETPOCIIEKTUBHOE MCCAeAOBaHMe 24 MalMeHTOB, KOTOPbIM B mepuop ¢ 2017 mo
2021 1. 6BL7I0 BBIIIOIHEHO PEBU3MOHHOE SHAOMPOTE3MPOBAHME C UCIIONb30BaHMEM MHAVBUIYATbHBIX MUMILIAHTATOB (9 6eft-
peHHBIX U 18 60/bIIe6epIIOBbIX), U3TOTOBIEHHbIX HAa 3D-ipuHTepe. Jedekt Tnna T3 no kiaccubukanum AORI guarHoctu-
poBaH y 12 60mbHbIX (50%), T2B — y 6 (25%), nedekt F3 —y 1 (4,17%), F2B — y 8 (33,3%). Bcem maijueHTaM 0 Orepamu
u depe3 3, 6, 12 Mec. mocjie orepaiuy BBIMOMHSIIOCh aHKETUPOBaHMe M0 MeXayHapofgHbIM Iikasam VAS, KSS, WOMAC
u SF-36.

Pe3ynomamet. Ha KOHTPOJILHOM OCMOTpe uepe3 12 Mec. rocjie onepanny 6e3 IOMOTHUTENbHbBIX CPEACTB OTIOPHI Iepe-
nBuranuceb 9 u3 24 nauueHToB (37,5%), ¢ momoiubio Tpoctu — 10 u3 24 (41,7%), kocteuieit — 4 u3 24 (16,7%), XOoyHKOB —
1 u3s 24 (4,2%). IlepuripoTesHbIX MepeJIOMOB BO BpeMs ollepali U B MOCJIEONepalMOHHOM Iepuosie He 3aperucTpu-
poBaHo. IIpu oneHke QYHKUMOHAIBHOTO COCTOSIHUSI KOJIEHHOTO CYCTaBa OTIMYHBIN pe3ylbTaT ObUI 3aperucTpupoBaH
y 45,8% n 33,3%; xopomnit — y 37,5% u 54,2%; ynoBieTBOpUTeNbHbIN — Y 16,67% n 12,5% 1o mkanam KSS 1 WOMAC
COOTBETCTBeHHO. [Ipy oneHke 1o 1mkane VAS oTMeuasnach NOJIOKUTENbHAs J/MHAMMUKa B BUle CTaTUCTUUYECKM 3HAUMMOTIO
yMeHbIIIeHUsT 60JIeEBOT0 CMHAPOMA Y BceX 601bHbIX (p<0,01).

3axniouenue. YV BCcex IMalLlMEHTOB B IIOC/IeOIIepallMOHHOM Ilepuofe MPOoU30UUIO yiaydlleHKe rokasaresneit o SF-36,
KSS, WOMAC u VAS. Ilpu peHTreHOJOTMYecKoM McciefoBaHuu y 23 u3 24 60IbHBIX OTCYTCTBOBAJIO pacllaTbIBaHMe
KOMIIOHEHTOB 3HJOIMpPOTe3a. Y BceX MalMeHTOB ObLIO JOCTUTHYTO MPelM3MOHHOe COOTBETCTBME MMIUIAHTATA KOCTHO-
My fgedexry. Mcrnonb3oBaHue MHOMBUAYATbHBIX UMILIAHTATOB, M3TOTOBIEHHBIX C TIOMOILIBI0 AAAUTUBHBIX TEXHOIOTUIL
3D-meyaTH, B PeBU3MOHHOM 3HIOIMPOTE3UPOBAHNM KOJEHHOTO CYCTaBa MpPU HaIMYMM OOLMIMPHBIX AedeKTOB KOCTHOI
TKaHu (2B 1 3 mo AORI) 1103BoJIsIeT BBIIIOTHUTD OPTAaHOCOXPaHHYIO OIlepalnio 6e3 oTepu CTaTOAVMHAMIYECKO QyHKIMMI
HMKHE KOHEeUHOCTU.

KiioueBble €/10Ba: KOJEHHBIN CYyCTaB, PeBM3MOHHOE 3HIONMPOTE3MpPOBaHMe, KOCTHbIN NedekT, MHIMBUAYAIbHbII
VIMIUIaHTAaT, aAAUTUBHBIE TEXHOIOTUY, 3D-TevyaTsb.
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Results of Revision Knee Arthroplasty With Individual Implants

Andrey A. Zykin, Sergei A. Gerasimov, Roman O. Gorbatov, Tat’yana V. Illarionova

Privolzhsky Research Medical University, Nizhny Novgorod, Russia

Background. The presence of extensive bone defects significantly complicates the possibility of stable fixation and
correct spatial positioning of the revision endoprosthesis components. The primary task of revision surgery is to restore
the lost bone. The use of modern implants makes it possible to replace large metaphyseal defects of the tibia and femur,
including AORI type 2B u 3 bone defects.

The aim of the study was to evaluate the long-term results of surgical treatment of patients with extensive bone defects
(2B and 3 according to AORI) of the proximal tibia and/or distal femur using custom-made implants for revision knee
arthroplasty.

Methods. A retrospective clinical study was performed in 24 patients who underwent revision arthroplasty using
individual implants (9 femoral and 18 tibial) made on a 3D printer in the period from 2017 to 2021. T3 defect according
to AORI classification was diagnosed in 12 patients (50%), F3 defect — in 1 (4.17%), F2B — in 8 (33.3%), T2B — in 6 (25%).
All patients before surgery and 3, 6, 12 months after surgery were surveyed according to the international scales VAS, KSS,
WOMAC and SF-36.

Results. At the follow-up examination 12 months after the surgery, 9 out of 24 patients (37.5£10%) walked without
additional means of support, 10 out of 24 (41.7+10%) with a cane, 4 out of 24 (16,7£8%), walkers — 1 out of 24 (4.2+10%).
There were no periprosthetic fractures during surgery and in the postoperative period. When evaluating the functional
state of the knee joint, an excellent result was registered in 45.8+10% and 33.3+*10%; good — in 37.5¥10% and 54.2+10%;
satisfactory — in 16.67£8% and 12.5+7% according to the KSS and WOMAC scales, respectively. When assessed on the VAS
scale, there was a positive trend in the form of statistically significant decrease in pain in all patients (p<0.01).

Conclusion. The use of individual implants made using additive 3D printing technologies in revision knee arthroplasty
in the presence of extensive bone defects (2B and 3 according to AORI) allows to perform an organ-preserving surgery
without loss of the statodynamic function of the lower limb. This study has limitations due to the small sample size.
We believe that it is promising to study the long-term results of surgical treatment of patients with extensive bone defects
(2B and 3 AORI) of the proximal tibia and /or distal femur using individually manufactured implants for revision knee
replacement and a comparative analysis of these results with those using conventional implants.

Keywords: knee, revision arthroplasty, bone defect, individual implant, additive technologies, 3D printing.
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BBEJEHUE

ToTanbHOE 3HIOONPOTE3UPOBAHME KOJIEHHOTO CYC-
taBa (TOKC) sBisieTcs 3PpGeKTUBHBIM METOAOM Jie-
yeHust ocreoaptpo3sa III cragum (o knaccuduraum
Kellgren-Lawrence) [1]. B CIIIA e>XXerogHo BBITIONHSI-
ercst 6omee 400000 TIKC [2]. B cBs13u ¢ pocTOM KO-
JiMyecTBa MEPBUYHBIX SHIOMPOTE3UPOBAHUI KOJIEH-
Horo cycraBa (KC) Bo3pacTaeT 1 UnCI0 PEBU3UOHHbBIX
BMelIaTenbCTB. OCHOBHBIMU UX IPUYMHAMM SIBJISIIOT-
cs1 mepurporesHas uHdekyus (TIITN), acenTuyeckoe
paciuiaTbiBaH/e KOMIIOHEHTOB SHIOIPOTE3a, €ro He-
CTabUIILHOCTD, TTIEPUITPOTE3HBIE TTEPETOMbI, KOHTPAK-
Typa cycrasa [3]. III[I1 Bo3uukaet B 0,5-2,0% ciydaeB
rocte neppuyHoro TAKC u B 15-20% mocie peBusu-
oHHOro 3HponporesupoBanus KC [4].

[Byx3TalHOe pEeBM3UOHHOE 3HIONPOTEe3UPOBa-
HMe SIBJISIeTCS 30JI0TIM CTaHAAPTOM JIeUeHUSI XPOHU-
yeckoit TN [5]. [lepBsblit 3Tam BKIOYAET yaaleHNe
MHOUIMPOBAHHBIX KOMIIOHEHTOB 3HAOIMPOTE3A C I10-
CJIemyIoIeil OGIIMPHON caHalMell HeXU3HeCcIocoo-
HbIX TKaHEM, paguKaJbHy0 HEKPIKTOMMIO. B pe3yiib-
TaTe 3TUX MaHUOYISUU GOopMUPYIOTCS TedeKThbI
B 00JIaCTM OMCTAJIbHOTO OTHeNa OeIpeHHO U MPOK-
CMMAaJIBHOTO OThesa 6osbliebepiioBoii KocTeir [6].
Ha BTOpoM arame, mocie KymupoBaHMS MHOEKIIK-
OHHOT'O IPOLIecca, BBIMOIHSIETCS PEBMU3UOHHOE 3H-
porporesupoBanue KC ¢ yCTaHOBKO KOMIIOHEHTOB
3HJIOIPOTEe3a, MO3BOSIOUIMX 3aMeCTUTh MMeIoIIecs
IedeKTbl KOCTHOM TKaHM.

Hanuume OOMIMPHBIX KOCTHBIX [e(hEeKTOB Cy-
[IECTBEHHO OCJIOKHSET BO3MOXXHOCTH CTAOWIBHOM
dbukcanMy M KOPPEKTHOTO ITPOCTPAHCTBEHHOTO II0-
3ULIMOHUPOBAHUSI PEBU3MOHHBIX KOMIIOHEHTOB 3H-
Jorporesa. [lepBocTenneHHONM 3amayeil peBU3MOHHO-
ro BMeEIIATeIbCTBA SIBJISIETCSI BOCIIOJHEHME O6beMa
YTpaueHHOM KOCTHOV TKaHu [7]. CunuTaeTtcs, 4To Ijs
CTAOMIbHOV (UKCALIVY U YBEJIMUEHUS CPOKA CITYSKOBI
SHJIOIPOTE3a HeoOXOOAUMMO ero 3aMKCUPOBATh KakK
MUHMMYM B IBYX aHATOMMYECKUX 30HAX OeIpeHHOM
1 60JIbIIEOEePIIOBOJI KOCTE, UTO OTPasK€HO B KOHIIEII-
uun R. Morgan-Jones [8, 9].

ITonck BapMaHTOB 3aMellleHMs YTPaueHHOM KOCT-
HOJ TKaHM TMPOAOJDKAETCS M B HACTosIlee BpeMs.
Ha ceromHsIIHMII OeHb IJjIS 3aMelleHUsT KOCTHBIX
IedeKTOB MCIOMb3YIOT TAHTAJIOBbIE KOHYCHI, KOCT-
HBIIi LIeMeHT, MOLYy/IbHbIe MeTa/InyecKye ayrMeHThI,
ayTo- U ayuoTpaHcruiaHTaTtel [10]. Wcnonb3oBaHue
COBpPEMEHHBIX MMIUIAHTATOB IIO3BOJISIET 3aMellaTh
KpYIIHbIE TI0 06beMy MeTadu3apHbie TedeKThl 60Jb-
1e6epIIoBOii 1 6eIpeHHO KOCTeN, BKIII0Yast ITIOBPEK-
IeHUs KOCTHOJV TKaHy TUIIOB 2B 1 3 mo knaccuduka-
uyu AORI (Anderson Orthopaedic Research Institute)
[8,11,12].

OpgHaKko MCIOMb30BaHue OGMUIIMHAIBHBIX VM-
IUIAaHTAaTOB MMeeT 3HAaUMTeIbHble OTPaHUYEHUS TPU
HaJIMYMM  OOIIMPHBIX He(deKTOB KOCTHOM TKaHM.
Hamnb6osnee yacTo B MOJOOHBIX CJIyYassx BBIITOIHSIETCS

MerarnpoTe3MpoBaHMue C 3aMeHOl MPOKCUMAa/IbHO-
ro ormesna 6GoJbIIE6EPIIOBO MM OUCTAIBHOIO OT-
nIena O6epeHHOV KOCTM, apTPOAe3 WIM aMITyTalus.
C pasBuTMeM afOUTUBHBIX TEXHOJIOTMI MOSIBUIACH
BO3MOXHOCTb CO3[aHMSI MMIUIAHTAaTOB IO AAaHHBIM
KomiIibioTepHOVi ToMorpaduu (KT), KOTOpble MOTYT
OBITb MCIIONIB30BAHBI IS 3aMeIleHMs KOCTHBIX [ie-
(eKTOB MpaKkTMUYECKy JII060i CIOKHOCTH, (POPMBI U
pasmepos [10]. 3D-nieyaTs MO3BOJISIET U3TOTABINBATD
MMIUIQHTATHI C YY€TOM MHIOUBUAYATbHBIX 0COOEHHO-
CTell TalyeHTa, UTO CIIOCOOCTBYET YITyUIIeHUIO TTOC-
JleonepalMOHHbBIX Pe3yabTaTOB JeyeHus [13].

Takum 06pa3oM, ONMMpasiCh Ha JaHHbIE 3apyOexK-
HbIX MCTOYHMKOB, MbI TpeAIojaraeM, 4To MCIO/Nb-
30BaHMe MHANBUAYAIbHBIX UMIUIAHTATOB MTO3BOJISIET
3aMeCTUTh 3HAUMTENbHBIN AeUIUT KOCTHON TKaHU
MpU PEBU3MOHHOM 3HAOMPOTE3MpPOBaHMUMU. B CBI3U
C 9TUM HaMM IPOBeLEeH aHajau3 pPe3ylbTaTOB ollepa-
TUBHOTO JIEUEeHWMSI MMAIMEHTOB C OGMIMPHBIMYU KOCTHBI-
mu gederramu (tTurbl 2B 1 3 mo AORI) nmpokcumanb-
HOro OTHea OOIbIIe6epIoBOi U/UAU IUCTATBHOTO
oTaesna 6edpeHHO KOCTel C MCII0Ib30BaHUEM VHIU-
BUAYyaJIbHO U3TOTOBJI€HHBIX MUMILIAHTATOB.

Ileny — mpencTaBUTh KIMHUKO-PEHTTEHOJIOTHU-
yeckue pes3ysbTaTbhl ONEPaTMBHOIO JieueHUs Talu-
€HTOB C OOIIMPHBIMU KOCTHbIMM medekTamu (2B u 3
mo AORI) mpoKcMMaIbHOTO OTHeNIa 60IbIIe6epIoBOi
VI/WIU OUICTAIBbHOrO OTHeNa OeIpeHHOi KOCTei ¢ uc-
MOb30BaHMEM MHAVBUAYATbHO U3TOTOBAEHHBIX M-
IJIAaHTATOB [IJIS1 PeBU3MOHHOTO 3HONPOTEe3UPOBAHMS
KOJIEHHOTO CyCTaBa.

MATEPUAJI 1 METO/IbI
Jlv3zaiiH uccjaegoBaHUSs

[IpoBeseHO OOHOLIEHTPOBOE pETPOCIEKTUBHOE
UCCIefoBaHMe IO pe3yibTaTaM JieueHUs IMaleHTOB
B YHMBEDPCUTETCKOI KIMHKKe, B KOTOpoe Bouuiy 24
MauyeHTa, TPOXOAMBIIME ONEepPaTUBHOE JeYeHUe I10
MOBOJly pacllIaTbIBaHMS CIiejicepa KOJIEHHOro CycTaBa
c2017mo 2021 r.

Kpumepuu exnioueHuss B UcciefoBaHue: HaIuuue
KOCTHBIX edekToB TUIOB 2B 1 3 mo AORI, pacmiaTel-
BaHMe aHTUOAKTePUATBHOTO CIieiicepa.

Kpumepuu ucknwoueHus: HanuuMe MPU3HAKOB
JeKOMIIeHCAllUM TSKeJIOoM CONYTCTBYIOLIE coma-
TUYECKOJM IaToIoTUM (reMaTOJOTUYEeCKUX, MMMY-
HOJIOTUYECKUX, YPOTEHUTANbHBbIX, 3SHIOKPUHHBIX,
MICUXUATPUUYECKUX, CEPIEUYHO-COCYIUCTBIX, AePMATO-
BEHEPOJIOrMYeCcKuX, HeBPOJIOTMYECKUX U AP.).

Bcem maiueHTam GbITO BBITOJIHEHO PEBU3VIOHHOE
sHponpoTesupoBanne KC ¢ ucmonb30BaHUEM MHIU-
BUTyaJIbHBIX MMIUIAHTATOB (9 6epeHHBIX 1 18 60/b-
1e6epIoBbIX), M3TOTOBJIEHHBIX Ha 3D-NpUHTEpe.
Cpeny Hux 6bu10 20 (83%) skeHuMH U 4 (17%) Myx-
YMHBI B Bo3pacTe oT 35 ;mo 79 nert (68,5 [62; 73,5]).
Omnepanum Ha ripaBoM KC BoeimoHeHb! 10 (42%) 6051b-
HBIM, Ha J1eBoM — 14 (58%).

23 2022;28(4)

TPABMATONOIMNA U OPTONEAMNA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



KINHUYECKWUE MCCNEOOBAHWSA / CLINICAL STUDIES

PeBU31OHHOE BMEIIATETbCTBO C UCIIOIb30BAHMEM
VHAVBUAYATbHBIX UMIUIAHTATOB Yy 23 (96%) mauueH-
TOB BBITIOJIHEHO TIO IIOBOAY PacIIaThIBAHMS aHTUMOAK-
TEpUAIBHOTO CIielicepa, y OgHOro (4%) manueHTa —
acernTMUYeCKOrO pacHiaThiBaHMs creiicepa Ha ¢oHe
MePUUMILIAHTHOTO rHepeoma. Y Bcex O0IbHbBIX ObLIN
00OIIMPHBIE KOCTHBIE TedeKThl. FIX 06beM U pasMepbl
OIpeesIsUIUCh 0 JaHHbIM peHTreHorpadun u KT Ha
JTare IpefoneparoHHOrO MVIAHMPOBAHNS.

Kiaccudukarnys KoCTHbIX HedeKTOB OCyLIeCTBIIs-
nack o AORI [14]. JedeKT MpoKCUMAaNIbHOTO OTHeNa
60J1bI1Ie6EPIIOBOI KOCTM ObLIT BBISBIEH Y 15 (62,5%)
U3 24 TMalyeHTOB, OMCTAJbHOTO OTHena OGempeHHOl
KoCTU — y 6 (25%), mucraapbHOrO OoThena GempeHHOl
U TIPOKCMMAJIIBHOTO  OTHena  Oojblne6epiioBoii
Kocreit —y 3 (12,5%). Oedext tuna T3 o kmaccudu-
Kaiuy AORI guarHoctupoBad y 12 (50%) OONbHBIX,
T2B — vy 6 (25%), nedexr F3 — y 1 (4,17%), F2B —
y 8 (33,3%).

Y mauyeHTOB B aHaMHe3e uMMeaoch oT 1 mo 6 (2
[2; 3,5]) mpenmecTByrommx onepanuii Ha KC (Tabm. 1).

Cpoky HabmomeHus MalMeHTOB COCTAaBUIM OT
5 mec. 1o 4,3 net nocie oneparuu (28 [8; 38] mec.).
[TpomomKUTENBHOCTh OIePAaTUBHOTO BMeIIATeNlb-
crBa cocraBuia 110 [92,5; 143] MuH., KpOBOIIOTEPS] —
250 [225; 300] mu1, TIOC/IEOTIEPAIIVIOHHBIN KOMKO-T€Hb —
7 [5; 10] mueix.

Bcem maryeHTaM BBITNIOIHSIACH peHTreHorpadus
KC B mpsMoii 1 GOKOBOJ MPOEKIMSIX [0 OIepauumu,
cpasy Iociie onepanyu, yepes 1,5, 6 n 12 mec. B Ioc-
JleoriepaliMoHHOM Tepuone. OlieHKa o6beMa JBYIKe-
HUI1 TIPOBOAM/IACH HA STare npegornepanyoHHON MO -
TOTOBKM, 4epe3 3, 6 1 12 Mec. Mocae ONnepaTuBHOTO
BMeEIIIaTe/IbCTBA.

Bcem manyeHTam Ha 3Tarie mpemoliepanOHHOMI
MOATOTOBKM TpoBogmnachk nyHkuysa KC ¢ mocienyro-
MM 6aKTEePUOJOTUYECKMM [T0CEBOM ITYHKTATa TPEX-
KpaTHO C MHTEepBaJIOM 1 mecsil.

Tabnuya 1

Kimmangeckas XapaKkTepucTuKa nmanyeHToB

ID Boigicn VAS no omeparmy | Tum sedekra qmng; e};)ean;;l;%ymnx IIpnunHa onepanyu
1 71 8 F3 3 2
2 35 6 T2B 3 1
3 69 4 T3 3 1
4 69 10 T3 2 1
5 65 7 F2B; T2B 3 1
6 72 5 T3 4 1
7 61 8 T2B 2 1
8 67 4 F2B 3 1
9 58 6 F2B 4 1
10 68 6 T3 5 1
11 79 5 T3 5 1
12 67 7 T2B 2 1
13 67 6 T3 2 1
14 76 8 T3 4 1
15 71 7 T2B 2 1
16 77 7 F2B 1 1
17 47 6 T3 6 1
18 75 5 T3 2 1
19 79 6 T3; F2B 2 1
20 70 8 T2B 2 1
21 76 7 T3; F2B 2 1
22 53 6 T3 2 1
23 63 8 F2B 2 1
24 51 7 F2B 2 1
CpenHee 66,1 6,2 - 2,8 -

1— pacaiaTbIBaHME aHTI/I6aKTepMaJ’IbHOI‘O cnel?lcepa KOJIEHHOT'O CyCTaBa; 2 — acenTuueckoe pacuiaTbIBaHMe SHAOIIPOTEe-

3d KOJIEHHOTI'O CyCTaBa Ha (l)OHe MepUMMILIJIAHTHOTO I1epejioMa.
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IIpemonepanioHHOe IIJIAaHMPOBaHMeE

¥ U3TrOTOBJ/IeHMe MMIIJIAaHTaTa

C uenbr M3rOTOBJIEHUS MHIWBUAYATbHOIO UM-
IUIaHTaTa Ha [IepBOM 3TaIle BhIIIOIHSIIM MYJAbTUCIIN-
panbHyl0 KoMmIbioTepHYio ToMmorpaduio (MCKT) KC
c marom B 1 MM 1 peHTreHorpaduio HUKHUX KOHeU-
HocTeit Ha BceM npoTtsokeHun (Full Leg Full Spine —
FLES). Ilocne 3TOro co3paBany TPeXMEPHYIO0 KOM-
NbIOTEPHYI0 MOJe/Ib KOJIEHHOTO CyCTaBa. 3aTeM BbI-

MOJIHSIIY MOAENMPOBAaHME TIOBEPXHOCTM KOCTHOTO
TedexTa ¢ UCMOMB30BAaHMEM MHCTPYMEHTOB CIVIa-
KMBAHUS ¥ 00Pe3KM, KOTOPbIe IO3BOJISUIN YIAIUTh
apredakTsl U runeprpoduueckue pyoibl, BU3YyaIU-
3upylolMecs Kak KOCTHble CTPYKTyphl. [lanee ocy-
LIECTB/IS/IM 3epKalbHOe OTpakeHue TpexMepHOIi

Xupypruyeckasi TeXHUKa

OmnepaTuBHOE BMeLIaTeNbCTBO BBITIOIHSIIN C TIPU-
MeHeHMeM CIMHAIbHOM aHecTe3uu B IIONOXKEHUU
naljMeHTa Jiexxa Ha cruHe. [To crapomy rnocieomnepa-
[IMOHHOMY pybIy ocymecTBasin aprporomuio KC,
yaaneHue KOMIIOHEHTOB cIiejicepa, KpaeBylo MOJAEIN-
PYIOIIYIO Pe3eKUMIO ¥, IIPY HeO6XOAMMOCTH, JeHep-
BalMI0 HaAKOJIeHHUKA (puc. 2). 3aTeM IIPOU3BOAIN
3a60p CMHOBMAJIbHOI JXUIKOCTM, ()parMeHTOB MST-
KX TKaHe U3 MSATU pas3anuHbIX YUaCTKOB JJ1s Uccie-
IOBaHMS B OAKTEPUOIOTUIECKOI IabopaTOPUM.

Puc. 2. ledexTsl
IMCTAIbHOTO
oTnena 6egpeHHOI
¥ TIPOKCUMAaJTIbHOTO
oTHena
6071b11IE6EPIIOBOTA
KocTeit

Fig. 2. Defects
of the distal femur
and proximal tibia

MOJ e MPOKCUMAaJIbHOTO OTHesna 60biinebepiioBoit
M/UIU OUCTaNbHOTO OTHena 6eqpeHHO KocTeil He-
MOBPEXAEHHOTO (KOHTpajaaTepaibHOIO) CycTaBa
C TMOCIAefyWIIMM ee MpelM3MOHHBIM MO3ULMOHU-
poBaHMEM HAa MECTO KOCTHOTO aAedeKTa C Iejbio
ero samernieHus. Ilocjie 9TOrO BBITIOTHSIIV GY/IeBY
omepanyio BBIUMTAHUSI C (GOPMUPOBAHMEM TpeX-
MEepHO MoJenu MHIAMBUAYAJIbHOTO MMIIAHTATA.
[is jydilieii OoCTeOMHTerpanyMy Ha IOBEPXHOCTU
MMILUIaHTaTa CO34aBajyu MOpbl. Jlanee BBIMTOTHSIIN
TOMOJIOTMYECKYID ONTUMM3ALUI0 TPEXMEPHON MO-
Oeny MMIUIaHTaTa ¢ ucioab3oBaHueM SIMP-mertona
(puc. 1). 3aTeM WMMIUIQHTAT WM3rOTaBAMBaAAM Ha
3D-npuHTEpe U3 CIIaBa TUTAH-TIOMUHUII-BaHAOUI
(Ti6Al4V) u cTepuIn30BaIn.

Puc. 1. 3Tan KOMIbIOTEPHOTO MOLENMPOBAHUS
VHOVBUAYATbHOTO MMILIAHTATA [ 3aMeleHUsT
KOCTHOTO fedeKTa AUCTATLHOTO OTHena
6eIpeHHOi (a)  TPOKCUMMAaJIBHOTO OTAE/A
60sb11e6ep110BOIi (b) KOCTeit

Fig. 1. The stage of computer modeling

of an individual implant for the replacement

of the distal femur (a) and proximal tibia (b)
bone defect

C ucnonb30BaHMEM CTaHAAPTHOTO HAGOPA MHCTPY-
MEHTOB BBITIOJIHSIIM MOJEINPOBaHMEe KOCTHOTO JIOXKa
[IJIsT KOMIIOHEHTOB MOMYCBSI3aHHOTO WM CBSI3aHHOTO
SHIOIIPOTEe3a: pasMep b6empeHHOro u 6obliie6epio-
BOTO KOMITOHEHTOB MOAOVWPAIM MHAMBUAYAIbHO, 10
pgaHHbIM KT. B 3aBucuMMOCTM OT JIOKaIM3aL UMM KOCT-
Horo gedekra (MpoKCHMMabHBINA OTHen Gobiiebep-
IIOBOV KOCTM WIM OUCTAJbHBIA OTHen OempeHHOI)
OCYIIECTBJIS/IA €ro 3ameljeHue MHAUBUAYATbHbIM
MMIUIQHTAaTOM, M3TOTOBJIE€HHBIM Ha 3D-mpuHTEepe

(puc. 3).

Puc. 3. IHauBMayaabHbI MMILUIAHTAT, U3TOTOBIEHHBIN
Ha 3D-npuHTEpe

Fig. 3. An individual implant made on a 3D printer
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3aTeM MPOM3BOAMIY OKOHUYATENbHYIO YCTaHOBKY
KOMIIOHEHTOB 3HAOMNPOTe3a Ha 1eMeHT (puc. 4). s
MpOoPUIAKTURY Pa3sBUTUS MHGEKUMOHHBIX OCIOX-
HEeHUI MCITOMb30BAIM [IBE I03bI KOCTHOTO IIeMeHTa

¢ mo6GaB/IeHMEM TEPMOPE3UCTEHTHBIX AaHTUOMOTUKOB.
3aTeM OCYIIEeCTBJISIIN KOHTPO/b ABVKEHUM, OLIEHKY
CTabMIIBHOCTY CYCTaBa, MTOCIOIHBIN IIOB PAHBI, PEHT-
redorpaduo KC B IByX MpoeKuusix (puc. 5).

Puc. 4. YcTaHOBJIEHHbI
MHAVBUIYAIbHBIN MMIUIAHTAT

Fig. 4. The implanted individual
endoprosthesis components

OwueHKa pe3yjibTaTOB

Y Bcex malMeHTOB OO0 omepanuyu 1 depes 3, 6,
12 mec. moce ee BBITIOTHEHUSI OLIEHUBAIU Pe3Yiib-
TaThl IyTeM aHKEeTMPOBAHMUS MO MEXIyHapOIHBIM
mkasmaMm VAS, KSS, WOMAC un SF-36. B ompocHUKe
KSS pesynbraT olieHMBaAM KaK OTJIMUHBIN IIPU CyMMe
6amtoB ot 80 mo 100, ot 70 1o 79 6a/1710B — XOPOLINIA,
oT 60 10 69 — ymoOBIETBOPUTEIbHBIN, MeHee 60 6a-
JIOB — Hey#oBJieTBOpuUTeNnbHbIN. B aHkeTe WOMAC
rpu cymMme 6ay1oB ot 0 1o 14 pe3ynbTaT OLeHUBAIU
KaK OTJINYHBINA, OT 15 mo 28 6a/110B — Xopouunii, oT 29
o 38 — ymoBJIETBOPUTEbHBIN, Ooee 38 GalIoB —
Hey[0BJIeTBOPUTE/bHBIN. B onpocHuke SF-36 olieHM-
Bau GU3MUECKUIA U IICUXOJIOTMUECKMUI KOMITOHEHThI
3[0pOBbsI: ueM Gosibllie Oa/ljl, TeM BbIllIe KauecTBO
SKU3HUA.

IlocneonepaiMoHHOE BeJeHMe Mal[IeHTOB

BceMm maiueHTaM B oC/ieonepauiOoHHOM Tiepuope
BBITIOTHSIIY aHTUOMOTUKOTIPOPIIAKTUKY (IO omepa-
11K, BO BpeMs ollepaliuu U depes § 4. Mocje ee 3a-
BepuieHus) U MPOPIIAKTUKY TPOMOOIMOOIMUECKUX
OCJIOKHEHMI (UCIO/Ib30BaHME aHTUKOATYJISIHTOB).
Co 2-ro [Hs TocyIe onepaiyu Obla paspelieHa XoIb-
6a Cc YaCTUYHOJI OTIOPOIt Ha OMEePUPOBAHHYIO KOHEU-
HOCTb P MOMOIIM KOCThIIEN. V3 cTalMoHapa mauu-
€HTOB BBITIMCHIBAIN B CPOKM OT 4 10 14 gHeit (7,7+3,5).
IMpu Hamuuuy 6GOJEBOTO CUMHApPOMA MM HasHAYaIU
aHa/Mbre3upywInyo Tepanuio. BBl CHUMaMu yepes
18-21 pmenb mocie omepauuu. Yepes 6 Hend. Iociie
orepanuy no pesyabTaTaM OCMOTpPa U PeHTTeHOorpa-
uu pasperranu xonb6y € MOMTHO OMOPOIA.

Puc. 5. IlowteorepaliioHHbIE PEHTTEHOIPaMMbl IIPABOTO
KOJIEHHOTO CYCTaBa B IIPSIMOi1 1 6OKOBOJI ITPOEKIIMSX

Fig. 5. Postoperative X-rays of the right knee in direct
and lateral projections

CraTuCcTHUYECKUI aHa/In3

CraTucTuuecKkyio o6paboTKy pe3ylnbTaToOB MCCIe-
IOBaHMS TIPOBOAMJIM C MCIOJb30BaHMEM IPOTPaM-
mbl Statistica 10.0 (StatSoft, CIIIA). OnucaTenbHble
CTAaTUCTUKK TIPENCTAaBAsIIM B Bume Me [25p;75p]
(rme Me — menmana, [25p;75p] — 25-1t u 75-1 mep-
LUEeHTWIN) W/WINM OTHOCUTEIbHOM BenUIMHBI (%).
CpaBHeHMe TIOKa3aresieii B CBSI3aHHBIX I'PYIIIax OCy-
IIeCTBJISIIN C TIpUMeHeHMeM KpuTepust YUIKOKCOHA.
Pa3nuuusi cCYmTaIM CTAaTUCTUUECKY 3HAUMMBIMMU TIPU
p<0,05.

PE3VJIbTATBI

B nocneonepauyioHHOM nepuoge y 23 u3 24 nauu-
eHTOB (96%) OTCYTCTBOBaAM MPU3HAKM paclIaTbIBa-
HUSI MHOUBUAYAJIbHOTO MMIUIAHTATA, Y OOHOM OO0Jb-
HO1 BBISIBJIEHO T/TYOOKOE HarHOeHMe YHI0MPOTe3a, 10
IIOBOZY KOTOPOTO BBIIIOJIHEHO PEBU3MOHHOE BMellla-
TeNbCTBO. Bo Bcex ciydasix JOCTUTHYTO MPenu3UOH-
HOe MMO3UIIMOHMPOBaHye KOMIIOHEHTOB SHA0IpOoTe3a
B COOTBETCTBMM C IapaMeTpaMy IpefonepanyioHHO-
IO IIJIAaHMPOBAHUS.

Ha xoHTponbHOM oOCMOTpe uepe3 12 mec. TO-
cie omepanyu 6e3 AOMOMHUTETbHBIX CPEACTB OTOPHI
nepegBuranyuchk 9 u3s 24 naiueHTos (37,5%), ¢ momo-
b0 Tpoctu — 10 u3 24 (41,7%), ¢ UCTIONb30BaHMEM
Koctbuieit — 4 u3 24 (16,7%), xopyHkoB — 1 n3 24
(4,2%). TlepunpoTe3HbIX MepeOMOB BO BpeMsl OIle-
panuu M B TOC/IEONEePallMOHHOM TMepuosie He GbLIOo
3aperucTpMUpoOBaHo.

IMpu onenke no mkane KSS vepes 12 mec.y 11 u3
24 (45,8%) manueHTOB OBUT OTIMYHBIN DPE3y/IbTAaT,
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vy 9 (37,5%) — xopommit, y 4 (16,67%) — ynoBIeTBO-
putenbHbIi. [Ipy onieHke no mkaase WOMAC —y 8 u3
24 (33,3%) manyeHTOB ObUT OTJIMYHBIN Pe3yibTaT,y 13
(54,2%) naiueHToB — Xopowwuit, y 3 (12,5%) — ymoB-
JieTBOpuUTebHbIN. [Ipu oleHKe mo mKane VAS oTme-
Yyajiach MOJMIOXKUTeNbHAs AMHAMMKA B BUE CTATUCTU-
YyeCKy 3HaYMMOTO YMeHbIIeHMsI 60IeBOTO CMHIpOMA
y Bcex 60mbpHBIX (p<0,01).

V Bcex MaiMeHTOoB 10 JaHHbIM aHKeTMPOBaHMUS 110
mkayie SF-36 Takke ObLIa MOJMyUYeHa IOJIOXKUTEIbHAS
IMHAMMKA Kak B GDU3UUECKOM, TaK M B TICUXOJIOTUYE-
CKOM acrekTax 340poBbst (p<0,01) (Tabm. 2).

V Bcex OOJbHBIX OTMEUEHO yBeIuMueHue obbeMa
IBVMKEHUII B OINEpPUPOBAHHOM CyCTaBe IO CpaBHe-
HUIO C IIpeIoIepaluyoHHbIMM IToKasaTensimu (p<0,05)
(Tabm. 3).

Tabnuya 2
Pe3ysnbTaThl aHKETMPOBAaHMS MMAIMEHTOB uepe3 12 mec., Me [25p; 75p]
[IIkana [lepen onepaumneit [Tocne onepauyn p
VAS 6,0 [5,5; 70] 1,0[0; 2] 0,01
KSS 40 [34; 42] 84 [79; 88] 0,01
WOMAC 50,5 [46,5; 56,5] 17,5 [13; 25] 0,01
®u3uyecKkuii KOMIIOHEHT 300POBbS 31[19; 43] 77[67; 82] 0,01
SF-36 | [Icuxomornyeckuit KOMIOHEHT 43 [34; 50] 91 [87; 93] 0,01
30POBbS
Tabnuya 3

H3meHeHMe noka3areneit GyHKIUYM KOJIEHHOTO CYyCTaBa Mocjie peBU3MOHHOIO0 3HAONPOTEe3MPOBAHUS
C IPMMeHeHNeM MHINBUAYATbHOTO MMILIAHTATa, Me [25p; 75p]

Cpoxk HabmoaeHus, Mec.

ITokasaTenb
0 3 6 12
O6beM OBIDKEHUS B KOJIEHHOM CYCTaBe, Tpafl. 15[13;20] | 75[70;80]1* | 85[70;95]* | 90[85;95]*
Vron crubaHus, rpaf,. 20[15;25] | 75[70;80]* | 85[70;95]* | 90[85;95]*
Vron pasrubanusi, Tpa. 5[3; 5]** 01[0; 0]* 01[0; 0]* 01[0; 0]*

* — cTaTUCTMYeCKasl 3HAUMMOCTb Pa3aIMuMii 110 CpaBHEHMIO C TIoKasaTessiMu 1o omnepaiuu (p<0,05);

** — nedunut pasrubanust KC

OBCY>XIEHUE

B HacTos1Iee BpeMs BCe uallle B XMPYpPrU4ecKoii
MPaKTUKe MCIOIb3YIOTCS MHAVUBUAYAJIbHO U3LOTOB-
JIeHHble MMILIAHTAThI /IS le4eHUs NTallMeHTOB C Ha-
YveM OOIIMPHBIX KOCTHBIX fedeKTos [15]. OxHako
BbIOOpP MeToza, Kak IPaBMIIO, OIpeAessieTcs Ipef-
[IOYTEHUSIMU XUPYPra U HeNoCpenCcTBeHHOM NOCTYII-
HOCTBIO Ka&XIOJM M3 TeXHOJOIUMii B OIpefeleHHOM
neuebHOM yupexneHuu [16]. IIpy OTCYyTCTBUM BO3-
MOXKHOCTHM 3aMellleHMsI KOCTHOTO ie(peKTa C UCIIO/b-
30BaHMeM CTaHJApTHBIX MMIUIAHTAaTOB OJHUM U3
BapUAHTOB JIEYEHUs SIBJISIETCS aMITyTalusl HVDKHe
KOHe4yHOoCTH [17].

G. Burastero ¢ coaBTOpamu IIpOAEeMOHCTPUPOBA-
M KJIVHMKO-OMOMeXaHWYeckue pes3yjabTaThl jede-
HMS TIALMEHTOB C KOCTHBIMMU AedeKkTamy 6eqpeHHOi
u 6onblIe6epIoBOii KOCTel C JMCIIOAb30BAaHMEM MH-
IVBUIyaJbHBIX TOPUCTBIX MeTadu3apHbIX KOHYCOB.
VY Bcex MalMeHTOB ObLIM IOTy4YeHbl XOPOLINe ¥ OT-
JIMYHBIe pe3ynbTarhl 110 wKane KSS, uro cornacyercs

C HamuMMu JaHHbIMU. Kpome TOro, aBTOPBI TPOJEMOH-
CTPUPOBAJIM, UYTO MHAUBUAYAJTIBHO W3TOTOBJIEHHBIE
MMIUIAHTATbl 00ecleunuBaloT 0Oojiee paBHOMEpPHOE
pacmpeiesieH/ie HATPY3KU HA KOCTb IO CPAaBHEHMIO CO
CTaHIAPTHBIMM I[€MEHTHBIMM MM GeclieMeHTHBIMU
HOXXKaMU 3HJIOIpoTesa [4].

M.W. Tetreaultc coaBTOpamMm IIpUBOIST OaHHbIE
o BbKMBaemocTy 202 (134 60mbIiebepiioBbIX, 68 6e-
PEHHbBIX) TOPUCTBIX MHIAUBUAYAIbHBIX TUTAHOBBIX
MeTadM3apHbIX KOHYCOB Yy 139 mainyeHTOB. Y BceX
ManyeHToB 6bUTM MeTadusapHbie medeKThl OelpeH-
HOI1 1 60bIIIe6epIIOBOI KocTeli Tuma 2B 1 3 mo AORI.
ABTOpBI MPOJEMOHCTPUPOBAIM XOPOIINE KINHUKO-
peHTreHoJiorMyecke pesynabraTbl. Kak M B Hallem
ucciaenoBanum, cpemHuii 6am mo KSS y marueH-
TOB 3HAUUTENBHO yyuimics ¢ 50 (ot 0 go 94) mo 87
(ot 72 mo 94) 6amioB (p<0,001) [18]. IIpu oueHKe
TOCTeOTNEePALMOHHBIX PEe3YylIbTAaTOB JIEUEHUSI Y TpeX
nmauyeHToB auarHoctuposaHa IIIIN, y omHOoro —
TIepUIPOTE3HbBIN TepeoM, elle y OGHOTO — acenTu-
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YyecKkoe pacliaThiBaHMe O0JblIe6eplioBOro KOMIIO-
HeHTa 3HAOIpoTe3a. B HalleM uccaeqoBaHMM TOTbKO
Y OOHOJ MalMieHTKM BO3HMKJIO OwIokHeHne — [IITN.
[To HallleMy MHEHWI0, BO3MOXHO €ro MpUuIMNHOM SIB-
JIIeTCSl Haluuue Tpex ornepauuii B aHaMHe3e (M3 HUX
[IBe oTeparmu — MMIUIAHTAIMS aHTUOAKTepUATbHOTO
crieiicepa 1o nosopy IITH), KoMOpOUIHOE COCTOSIHIE
MalMeHTKM (HaJuume caxapHoro auabera II Turma,
PEBMAaTOUIHOIO apTPUTA, MOCT(IEOUTNUECKOTO CUH-
IpoMa), TUIIO- U aTpPodusT MBI, MHOKXECTBEHHbIE
rureprpoduueckme pyoibl B 06/IaCTY OIEPATUBHOTO
BMeIllaTe/lbCTBa.

A.A. YepHblit C cOaBTOpaMyu MPUBOAST pe3y/bTa-
ThI OMIEPATUBHOTO JIeYeHUs 26 IMalMeHTOB, KOTOPbIM
OBLIM yCTAHOBJEHDBI 30 MHOAMBUAYATbHO U3TOTOBIEH-
HBIX MMILIaHTATOB (12 6enpeHHbIX U 18 OGosbIIEOED-
LIOBBIX), UCTIOJIb30BAHHbBIX MPU PEBU3MOHHOM 3HIO-
MPOTe3UPOBaHUM KOJIEHHOro cycraBa. Tak ke, Kak
¥ B HallleM MCC/IeqOBaHNY, aBTOpPaMU He GbIJIO OTMe-
YeHO TeXHUYECKUX CI0KHOCTel Mpu MO3ULIMOHUPO-
BaHUM U YCTAaHOBKE MHAVBULYaIbHO M3TOTOBIEHHBIX
TUTAHOBBIX KOHYCOB [17].

E.A. Remily ¢ coaBTOpamu coobinaimT, 4yTo y 51
(98,1%) u3 52 MMILJIAHTATOB OTCYTCTBOBAJIM PEHT-
reHoJIorMyeckye TMPU3HAKU pacliaTbiBAHUSI KOMIIO-
HEHTOB 3HAoIMpoTesa. CpegHue mokasartenu mo KSS
6bUTM cTaTUCTUMUeCKM 3Hauumo (p<0,001) sydire 1o
CpaBHEHMIO C MpeAoNepalMoOHHbIMU TTOKa3aTensiMu
(mo omepannu — 52,0; mocite oneparuu — 80,4) [19].
B Hamem ucciegoBaHMM Takke OTMeuYeHa IOJIOXKU-
TeabHas AMHAMMKA B BUJE YIydllIeHUs TToKasaTenei
no KSS B mocieonepaliyOHHOM MHepuofe Mo CpaBHe-
HUIO C AOONEPALMOHHBIMU TaHHBIMU.

B uccnemoBanuu G. Piovan c coaBTOpammu mpep-
CTaBjieHbl pPe3y/lbTaThl MCIIOAb30BaHUS WHIUBUAY-
aJIbHO M3TOTOBJIEHHOrO MeTadu3apHOro OoJbIie-
6epIIoBOr0 KOHYCa C OTBEPCTUSIMM HA €ro mepemHein
TTOBEPXHOCTH, KOTOPBIE MIO3BOJISIIOT XUPYPTY TOOUTHCS

JOIIOTHUTEJ/IbHASI THO®OPMALIVISI

3asnenexHslii 6Kk1a0 amMopos

3bikuH A.A. — ou3aity uccneqoBaHus, c6op 1 06paboTKa
MaTepuasa, 0630p IUTepaTyphl, HAlIMCAHKE ¥ PeJaKTUPO-
BaHMe PYKOIUCHU.

TI'epacumos C.A. — nu3aiftH MCCIeOBaHUS, PeIaKTUPO-
BaHMe PYKOIUCHA.

Top6amos P.O. — KOHIENLIMS MCCIeqOBaHMs, aHAIU3
MTOJTyYeHHBIX Pe3y/IbTaTOB, peIaKTUPOBaHME.

Hnnapuonosa T.B. — 0630p JAuTepaTypsl, HaMucaHue
U pemaKkTUpOBaHMe PYKOIMCH, CTaTUCTUUYeCcKast o6paboTka
pe3y/ibTaToB.

Bce aBTOpBI Mpowin 1 OfoOpuau GUHATBHYIO BEPCUIO
PYKOIINCH CTaTh!. Bce aBTOPBI COIIACHBI HECTY OTBETCTBEH-
HOCTb 3a BCE acIeKThl paboThl, YTOObI 06ECIIeUnTh HaIe-
Kalee pacCMOTpPeHMeE U pellleHNe BCeX BO3MOXKHBIX BOIIPO-
COB, CBSI3aHHBIX C KOPPEKTHOCTBIO M HAJEKHOCTbIO JIF06071
yacTu paboThl.

MPeNM3UOHHONM (UKcauyuy 6yrpucTocT H6obIiIedep-
1I0BOJ KOCTY BUHTAMM IIPY BbITIOJIHEHWUM €€ OCTe0TO-
muy Bo BpeMst TOKC [20]. OnHako B HallleM K1CCIenoBa-
HUM Y ITAIMEHTOB He ObLIO ITOKA3aHMI1 K BbITTOJIHEHUIO
rogo6HOoI1 oneparnyu. Mbl HojiaraeM, 4To Takoi Bapu-
aHT MCIOJIb30BaHUSI MHAMBUIYaIbHBIX MMIIJIAHTATOB
MOKET ObITh OJHMM M3 HAJbHENMIIMX HaIpaBIeHUi
pasBuTus B obiactu 3D-MoaenpoBaHus KOMIIOHEH-
TOB 3HJIOPOTE30B KOJIEHHOTO CYCTaBa.

OrpaHnueHUs

Hacrosiiee ucciemoBaHyue MMeeT OrpaHUUeHe —
MaJjiblii 00beM BbIOOPKM. Ilojaraem, 4TO mepCIiek-
TUBHBIM SIBJISIETCSI M3yUY€HMe [IOJITOCPOYHBIX pe-
3y/IbTATOB OIEPATUBHOTO JieUeHMsI TalMeHTOB C 00-
IIMPHBIMM KOCTHBIMM Aederramm (tTumsl 2B u 3 1o
AORI) mpOKCUMMAIbHOrO OTHEeda OOJbIIe6ePIIOBOIA
Y/ IUCTAJIbHOTO OTHesa 6eIpeHHOol KOCTeil ¢ uc-
MOJIb30BaHMEM MHAVBUIYATBHO U3TOTOBIEHHBIX M-
TJIAHTATOB /1JISI PEBU3MOHHOTO SHIOMIPOTE3MPOBAHMS
KOJIGHHOTO CYCTaBa M CPaBHUTEIbHBIN aHAIU3 STUX
pe3ybTaToOB C TAKOBBIMM IIPU UCITOMb30BAHUM O0u-
[IMHATbHBIX UMILJIAHTATOB.

3AK/TIOYEHUE

V Bcex MaleHTOB B IMocaeonepaiiOHHOM ITepuo-
Jle OTMeUeHO yiyJllleHre nokasaresner mo SF-36, KSS,
WOMAC u VAS. [Ipu peHTreHOIOTMYeCKOM MUCCCIeI0-
BaHUM y 23 13 24 GONBHBIX OTCYTCTBOBAJIO PACIIAThI-
BaHMe KOMIIOHEHTOB 3HJOIMpoTe3a. Y Bcex MaliyeH-
TOB GBLIO TOCTUTHYTO IPEIM3MOHHOE COOTBETCTBUE
MMIUIAHTaTa KOCTHOMY nedekTy. lcronb3oBaHue
VHAVBUAYAJIbHBIX MMIUIAHTATOB, W3TOTOBIEHHBIX
C TIOMOIIbI0 aAJAUTUBHBIX TEXHOJNOTUI, TIPM PEeBU3M-
OHHOM 3HJONPOTEe3MPOBaHMM KOJEHHOTO CyCTaBa
B CJTyyae HaIM4UMsI OGIIMPHBIX TeeKTOB KOCTHO TKa-
HM (2B 1 3 mo AORI) mo3BonisieT COXpaHUTb HUXKHIOIO
KOHEUHOCTb U €€ CTaTOAVMHAMUYECKYIO QYHKIINIO.
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