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M MECTO MO3au4HOW ayTOXOHAPOMIaCTUKK

I.N. KotenbHukos, [.C. Kyanawes, 10.B. Nlapues, C.[l. 3yeB-PaTHuKoOB,
O.A. OonrywkuH, B.I. AcatpsH, H.[. LLlep6aTos

@re0Y BO «Camapckuin rocynapCTBEHHbIN MeauUMHCKUA yHuBepcuTeT» Munagpaea Poccun (Camapa, Poccusn)

AHHOTauuA

B crarbe npezicraBieH aHaIMTHYECKUN 0630p IPUMEHSFOIIMXCS B HACTOSI-
111ee BpeMsi CI0COO0B OPraHOCOXPAHSIOLIEro OIlepaTUBHOIO JIeYeHHst XOH-
JIpaJIbHBIX J1epeKTOB KOJIEHHOTO CyCTaBa C MO3UILIMI UX ITaTOreHeTHYeCKOn
HarpasiieHHOCTH. [IpesicTaBiieHa cucteMaTu3alyisi ¥ JJaHbl CDAaBHUTEIIbHbIE
XapaKTepUCTUKU MeTOJI0B CyCTaBOCOeperaroniero XupypruiecKoro jieye-
HUS NAIIMeHTOB JIAHHOM KaTerOpuy C KPUTUYECKUM aHaJIM30M Pa3iIMYHbIX
BapUAHTOB OIlepalfii, IPUMEHSIOIINXCS [TPY MOIHOCIOWHBIX U IeHeTpU-
pyomux AedeKTax rHaTMHOBOIO Xpsiia. JletanbHO paCCMOTPEH OJIMH U3
OCHOBHBIX CIIOCOO0B onepatuBHOTrO JiedeHus nedexros 111 u IV creneneit
(o ICRS) — Mo3an4Hasi XOHApOIUIACTHKA. JlaHa aHAIUTHYeCKas OlleHKa
II0Ka3aHUM, IPOTUBOIIOKA3aHUM U YCJIOBUH JUIs BLIIIOJTHEeHUS MO3auIHON
AyTOIUTACTHKHU CyCTaBHBIX TIOBEPXHOCTEH KOJIEHHOT'O CYCTaBa B acIieKTe
HCTOPUYECKOM PETPOCIIEKTHBBI U Pe3YJIbTaTOB NCCIIeIOBAHUIA HACTOSILIETO
BpeMeHd. ChOpMYITUpOBaHbI TUCKYCCUOHHBIE MOJIOXKEHUsI U ITPo6JieMbl
WICIIOJTb30BAHMS KJIIACCUYeCKOT0 BapHaHTa MO3aMYHOM XOHPOIUIACTUKU
IIpY ee TIPUMEHEeHUH B CIIy4ae IeCTPYKTUBHO-TUCTPOGUIECKOTO reHesa
0CTeOXOH/IpaNbHOTO Nedekra. BeiHeceHsb! 11 06Cy>KAeHUs JorMaTude-
CKHe YCTAaHOBKY B OTHOIIEHUH MO3aUYHOM XOH/IPOIIIACTUKH, Tpebyorye
10 OTHOIIIEHHIO K cebe KPUTUIECKOTO IIepecMoTpa.

ABTOpaMH TIpefiCTaBJIeHbl M MOAPOOHO OIMCAHbI pa3paboTaHHbIE HOBbIE
CHoCoObl MO3aMYHOM XOHAPOIUIACTHKK, OCHOBAHHBIE HA MOJyYeHHBIX B
HacTosilee BpeMs MPeJICTABJIEHHSX O MaTOreHe3e 0CTe0apTpo3a U 0CTe-
OHEKpO3a KOJIEHHOTO CyCTaBa, a TaKkXKe POJIM CyOXOHIpPaIbHON KOCTH B
Pa3BUTHH KaK YKa3aHHBIX 3a060/IeBaHUH, TaK ¥ aCCOLMUPOBAHHBIX C HUIMU
nedexrax cycraBHOro xpsima. OnvcaHsl pa3paboTaHHbIe aBTOPAaMU XH-
pyprudecKkyie HHCTPYMEHTHI JUIsl peai3aliid HOBBIX CII0COG0B XOHJIPO-
TJIACTHKH.

KiroueBble c10Ba: 0CTe0apTpoO3, TMAJIMHOBBIN Xpsilll, fedeKT Xpslla,
KOJIEHHBIW CyCTaB, XOHJPOIUIACTHKA, MO3aWYHAas XOH/IPOIJIACTHKA.
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Abstract

The review article presents the analysis of current organ-preserving
surgical treatment methods for chondral defects of the knee joint from
the standpoint of their pathogenesis. We systematized and provided
comparative characteristics of the methods of joint-preserving surgical
treatment of patients of this category with a critical analysis of various
types of operations used for full-thickness and penetrating hyaline
cartilage defects. Mosaic chondroplasty, one of the leading methods of
surgical treatment for III- and IV-degrees defects (according to the ICRS
classification), was considered in detail. The indications, contraindications
and conditions for performing mosaic autoplasty of the articular surfaces
of the knee joint were analyzed using the historical retrospective and the
results of current research. We outlined several debatable provisions and
problems of using the classical version of mosaic chondroplasty in case of
destructive-dystrophic genesis of the osteochondral defect. The dogmatic
approaches to chondroplasty were raised for discussion, as we consider
them requiring critical revision.

The authors presented a detailed description of the developed new methods
of mosaic chondroplasty relying on the current understanding of the
pathogenesis of the knee osteoarthritis and osteonecrosis, as well as the role
of the subchondral bone in the development of both these conditions and
associated articular cartilage defects. The surgical instruments developed
by the authors for the new methods of chondroplasty were described.
Keywords: osteoarthritis, hyaline cartilage, cartilage defect, knee joint,
chondroplasty, mosaic chondroplasty.
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m AKTYAJIBHOCTbD
ME‘HI/IHI/IHCKaH [IOMOIIb ITallMeHTaM, CTpafaolluM Jie-
CTPYKTUBHO-TUCTPOUIECKOI NaTOJI0rUel KOJIeHHOTO
CyCTaBa, IPOI0JDKaeT OCTaBaThCs aKTyalbHOM ITpobieMoi co-
BpeMeHHOI OPTOIe[IUH, a XUPYprudeckast KOppeKIus COmyT-
CTBYIOIIUX UM JIOKaJIbHBIX TIOBPeXX/IeHNIi CyCTaBHBIX T0BepX-
HOCTe¥ [TpefiCTaBIsieT COO0M TPYAHeNIIyIo 3ajady Ui Bpaya.
3JT0 00YyCIIOBIIEHO TeM, YTO JII000i cityyaii, mpeficTaBleHHbIH
Ja’ke HeOOJIBIINM TI0 IUIONIAN [TOBpEeXeHNeM XpsIeBoi u
KOCTHOM TKaHeH, pacCMaTPUBAIOT KaK TspKesloe IopakeHHe
CyCTaBa C BBICOKMM PHCKOM Pa3BUTHSI WIH IIPOIPeCCUPOBAHHUS
BTOPUYHBIX JAeCTPYKTUBHO-TUCTPOGUILCKUX H3MEeHeHU! U
BbIpa)XeHHBIX PYHKIMOHATBHBIX HapylieHu# [1-3].

PaccmarpriBast criocobbl OniepaTHBHOTO JIe4eHus TTAlMeHTOB
C JIOKQJIbHBIMU ITOPA’KeHHSIMU CyCTaBHBIX IOBEpXHOCTell, pa3-
BHBAIOLIMUCS TIPU OCTe0apTpo3e, 0CTeOHeKPo3e U paccekaro-
II[eM OCTeOXOHJIPUTe KOJIEHHOTO CYyCTaBa, CieflyeT OTMeTHUTh,
YTO OHH, KaK IIPaBHJIO, NTPe/ICTaB/IeHbl ITOIHOCIOMHBIMU U
neHerpupymouumu gedekramu III u IV creneneit mo ICRS
(International Cartilage Repare Society) u naToreHeTndecku
IIPeICTaBJISIOT COD0i KOHEeYHOe MPOsIBIIeHHe JIeCTPYyKTUBHO-
TUCTPOPUIECKUX U3MEHEeHUN HeloCpeJCTBEHHO XPSIIeBOM
TKaHU U, YTO UMeeT BaXXHelllllee 3HaUeHUe, CyOXOHPaIbHOMN
koctu [4-7].

HecMoTps Ha mnpoxoe pasBUTHe OpraHO3aMelaronx
XUPYPrUYecKUX TeXHOJIOTUM B BHUIe OIHOMBIIIEIKOBOTO U
TOTAJIHOTO 3H/IONIPOTe3NPOBaHMs KOJIEHHOTO CyCTaBa, IpH-
MeHsIeMBIX B TOM YHCJIe ITPU JIOKAIbHBIX XOHPalbHBIX ledek-
Tax, B HacCTosiIlee BpeMs Bce DObIIYI0 aKTyaJabHOCTh IIpH-
00peTaloT OpraHoCOXPaHSIOIIHNe CII0COOBI XUPYPTUYeCKUX

2

PEKOHCTPYKIIUM, KOTOPble CTAHOBATCS peallbHOM ajibTepHa-
THBOM CyCTaBO3aMelIAIOIINM OIlepalisiM. JTO CBS3aHO KaK CO
3HAUUTENIbHBIM YHCIJIOM OCJIOKHEHUH 3HIOIIPOTe3UpOBaHuU,
TaK U C U3BeCTHOM ITpobieMoit 0XXKUJaHUH U yIOBIIETBOPEHHO-
CTbhIO NAlleHTaMU peajIbHbIMU KIIMHUYeCKUMHU pe3ysbTaTaMU
NapIyaabHON ¥ TOTAIIbHOM 3aMeHbl CyCTaBa, KOTopasi COCTaB-
JISeT, TI0 Pa3HbIM JaHHBIM, He 6osee 60% [8—10].

Poct uyncra BBIIONHSIEMBIX OPraHOCOXPAHSIOMIUX PEKOH-
CTPYKLIMH CyCTaBHbIX IIOBEPXHOCTel KOJIEHHOI'O CyCTaBa y Ia-
IIMEHTOB C MOTHOCIIONHBIMU JledeKTaMu 00BIICHIETCS TaKkxke
U TeM, YTO MopakeHus: ruanHoBoro xpsiia I u Il creneneit
(o ICRS) nipu ocTeoapTpo3e 1 pacceKkarolieM 0CTeOXOHIPUTe
He UMeIOT KJIMHUYeCKUX IPOsIBIIEHHUH U COOTBETCTBEHHO He
BBIHY>KJAIOT TTalleHTOB 00paIaThCs 3a MeJUIIMHCKOM [T0OMO-
I1bIO, a PaHHHMe CTa/IuK OCTeOHeKPOo3a, KOTOPHIe ellfe He COIPo-
BOXXIAIOTCSl GOPMHUPOBAHKEM JIOKAJIbHOTO aHATOMUYEeCKOTO
cybcrparta 3ab01eBaHus, AIOT BBIPKeHHbIH TOJTOKUTEITbHbIIM
OTBeT Ha KOMIIJIeKCHOe KOHCepBaTUBHOe jedeHue [11, 12].

Bakuelmuym GpakTopoM, KOTOPBIHM 3HAYUTENIBHO YCYTyOssieT
pobJieMy OIepaTUBHOIO JiedeHHs MAI[UeHTOB C OrpaHUYeH-
HBIMU TIOPa’KEHUSIMU CYCTaBHBIX IIOBEPXHOCTeN KOJIEHHOTO
CyCTaBa, SBJI1eTCs Y3KUHI CIIeKTP BO3MOXKHOCTeH OTe4eCTBeH-
HBIX OPTOIEJIOB B YaCTH PeKOHCTPYKTUBHON XHUPYpPruu. JTO
00yCIIOBJIEHO TeM, ITO B TeKyIIell HCTOPUYeCcKOo ITepCrieKTHRe
CYIIEeCTBYIOT 3HAaYUTeNIbHble OTPaHNYeHUs, a B OONBITUHCTBe
ClTy4aeB — HeJIOCTYITHOCTh UCIIOJIb30BaHUS pPsifia OMOTeXHOIO-
Ui 1 He0OXOMMOTO BEICOKOTEXHOJIOTMYHOTO CITeITUaln3upo-
BaHHOTO 0OOPYIOBaHHUS M XUPYPrUueCcKOro HHCTPYMeHTapHsl.
A BbICOKast CTOMMOCTb ITpeJICTaB/IeHHbIX Ha CerOIHSIIHU 1eHb
OMOJIOTMYeCKUX U CUHTETHYeCKUX MaTepuajioB 3apyDe)XHOTo
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IIPOM3BOJCTBA, PABHO KaK U XUPYyPrU4eCcKUX UHCTPYMEHTOB U
1X HabOpOB, olpefiefisieT IepeaKIleHTHPOBaHKe HayYHOM, Ipak-
TUYeCKOU M NPOU3BOLACTBEHHOW COCTABJISIFOLIEeH POCCUICKOTO
podeCCHOHANBHOTO OPTOIEUYeCKOTo COODIecTBa Ha Ipo-
IYKTBI U TEXHOJIOTMYU OTedeCTBeHHOM reHepalyy.

m [TEJIb

ITpoBectu aHanuTHYeCKuit 0630p clToco60B OPraHOCOX-
PaHSIOIIEro OIIePaTUBHOIO JIedeHUs XOHIPJIbHBIX 1epeKTOB
KOJIEHHOI'O CyCTaBa C I[I03ULUH UX [TaTOreHeTU4eCKOM Hallpas-
JIEHHOCTH ¥ TIPeJICTaBUTh COOCTBeHHbIe pa3paboTaHHbIE CITO-
COOBI MO3aUIHOM XOH/IPOILIACTUKH.

m METOJOJIOTI'UA IIOUCKA UCTOYHHUKOB
JlJis orcKa JITepaTyphl UCIOJIb30BAJIUCH 6a3bl JaHHBIX
NCBI, PubMed, eLIBRARY, Cochrane Library. KntoueBsbi-
MU CJIOBaMU JIJIsl TIOUCKA SIBJISUIUCH: «OCTe0apTpo3», «OCTe-
0apTPHUTY, KOCTEOXOHAPAJILHBIH JledeKTy, «IedeKT Xpsiay,
«CyOXOH[IpaNbHask KOCThY», «THAJIMHOBBIN XPSII», «MO3aUIHAsI
XOH/IPOIIJIACTHKAy» (Ha PYCCKOM U aHIVIMMCKOM SI3BbIKax). Yc-
JI0BUs OTOOPA YIS )KypPHAJIBHBIX CTaTed U JPyTUX MaTepu-
ajioB ObUIH cJlefylomue: Tof Iybnukanuy — He paHee 2010
rojia, a Tak)ke aKIeHT Ha U3[IaHUs, UMeIOIIre CIeIyoyIo
HAIPaBJIEHHOCTD: MATOJIOTMYecKasi aHaTOMUSI, KIIMHIYeCKast
MeJMIIMHA, SKCIIepUMeHTaJIbHAsl MeJJUIIMHA, apTPOILUIaCTHKA,
BU/IE0APTPOCKOIIHSI, PEKOHCTPYKTHUBHAsI OPTOTIETUSL.

m [TAPAJIUT'MBI XUPYPTUUYECKOI'O
BOCCTAHOBJIEHUSI CYCTABHOHN
IIOBEPXHOCTHA

PaccmatpuBast ocHOBHBIe CIOCOOBI OPraHOCOXPAHSIOIIEro
OTIepaTHBHOTO JieueHus], IpUMeHseMble B HacToslIIee BpeMs
MIPH JIOKAIbHBIX GOpMax MOTHOCIOWHBIX MOPAXKeHUM T'ua-
JIMHOBOTO XPSIIIa U KOCTHO-XPSIIEBHIX ledpeKTaxX KOJIeHHOTO
cycTaBa, HeOOXOJIMO BbI/IeJIUTh TPU OCHOBHBIE MTApaUTMbI
XUPYPTAYeCcKOro BOCCTAHOBJIEHUS CYyCTaBHOM TIOBEPXHOCTH.

ITepBas mapasvrma 3akJIto4aeTcs B TOM WM HHOM BapUaHTe
BBIITOJTHEHUS JIOKAJIbHOTO XMPYPrU4Yeckoro A0CTyIa 4epe3 THO
IedeKkTa kK KOCTHOMY MO3Ty MeTasnudusa c obecreyeHreM
BBIXOJIa €T0 COJIePXKMUMOT0 B 00J1aCTh ITOpaXkeHusl. JTO IPHUBO-
IIUT K TIOC/IeyIolieMy 0Opa3oBaHHUIO CTYCTKOB KPOBH, IIpe]l-
CTaBJISIIOIIUX 110 CYTH KapKac /I CTBOJIOBBIX KJIETOK KOCTHOTO
Mo3ra, 1 GOpMUpPOBaHUIO PUOPO3HO-XPSIEBON TKAaHU, aHa-
TOMUYECKU 3anofHsomel nedext. Peanmuszanus ykazaHHOU
MapajiirMbl B UICTOPUYECKOM aclieKTe KOHBepTHpOBalach B
PasBUTHe TpexX pa3MyaloINXCs TeXHUYeCKUMHU HI0aHCaMH,
HO OMM3KUX 110 MaTOreHeTUYeCKOM HalpaBJIeHHOCTH CII0CO-
0OB OTIepaTUBHOTO JIeYeHHs] — AOpPa3UBHOM XOH/IPOIIJIACTUKH,
MHUKPOPaKTypUHTa U TYHHeIU3alluy, 0003HaYaeMbIX 00ITUM
TEPMHHOM «Me3eHXUMaJslbHask CTUMYJIsus» [13, 14].

Bropas napagurma ocHoBaHa Ha OJJHOCECCHOHHOM Iiepe-
MellleHUH B 30HY JledeKTa Xpsillia ayTOJIOTUIHOM TKaHH B BUjie
KOCTHO-XPSIIeBbIX TPAHCIUIAHTATOB U3 MaJIOHarpy»kaeMoii 00-
JIaCTH CyCTaBHOM IMIOBEPXHOCTH 3TOTO Xe CyCTaBa WK CTPYK-
TYPHBIX KOCTHO-XPSIIIeBbIX aJUIOTPAHCIUIAHTATOB (atorpad-
TOB). JlaHHOe HallpaB/ieHHe BKIIIOYaeT B cebs JiBa KITFOUeBbIX
crocoba XUPypruvdeckoro jeyeHus — MO3auIHYI0 KOCTHO-
XPSIIEBYIO ayTOTpaHCIIaHTalMIo0 (MO3auvHast ayTOXOHAPO-
miactuka; OAT — osteochondral autograft transplantation)
Y MO3aWYHYIO0 KOCTHO-XPSIeBYIO aJlJIOTPAHCIJIaHTAIUIO
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(mozanuHas ammoxoHaporutactuka; OCA — osteochondral
allograft transplantation) [15, 16].

Ocoboe MeCTo B JaHHOM pazfiesie 3aHUMaeT XUpPyprudeckoe
JledyeHHe TAlleHTOB C DONBIIUMH OCTeOXOHIPAJIbHBIMU Jie-
¢exramy MblIesIKOB OeIPeHHOM KOCTH B BHJe UCIIO0JIb30BaHUS
CTPYKTYPHBIX KOCTHO-XPSIIEBBIX TPAaHCIIJIAHTATOB, CHOPMU-
POBAHHBIX U3 3a[IHUX OTHEJIOB MBbIIesKa OeJJpeHHOI KOCTU
(MegaOAT'S — the technique of large osteochondral autogenous
transplantation system), ¥ npuMeHeHHs TPAHCIUIAHTAIUH YiTb-
TpacBeXero 0CTeOXOH/IPAJIbHOTO ajyIoTpaHcIulaHTara (ultra-
fresh osteochondral allograft (OCA) transplantation) [9, 10].

TpeTpsl mapagurmMa — NpUMeHeHUe KJIeTOYHBIX TeXHOJIO-
TUi, peany3yeMoe B BUle UCII0Ib30BaHMUS KyIbTHBUPOBAHHbBIX
in vitro ayTOXOHAPOLIUTOB, CTPOMAaJIbHBIX KJIETOK KOCTHOIO
mosra (CKKM), MynbTUIIOTeHTHBIX Me3eHXUMalIbHBIX CTPO-
MaJbHBIX Ki1eTok (MMCK) *upoBo# TKaHH, CHHOBHATTBLHOM
000JI0YKH U Ap., B TOM YHCIIe COBMECTHO C MaTpUllaMU-HOCH-
TEJIIMU YKa3aHHBIX KJIETOYHBIX KYJIBTYP, POJIb KOTOPBIX MOTYT
BBITIOJTHSTE OHOJIOTHYeCKe ¥ CHHTeTHYeCKUe THIPOTeNId, ecTe-
CTBEHHbIe U CUHTeTU4Yeckue MeMOpaHbI U T.1. [3, 6, 17, 18].

Kpome aToro, oTnenbHOM rpyInod opraHoCOXpaHsIoIero
XUPYPruUyecKoro jiedeHus! IOHOCIIONHBIX U TeHeTPUPYIOIIKX
OCTeOXOH/Ipa/IbHBIX IedeKTOB KOJIeHHOI'O CyCTaBa CileflyeT
BBIJIEJIUTH Tak Ha3blBaeMble KOMOMHUPOBaHHbIE CIIOCOOB!, CO-
Jiep KaTesIbHO CoYeTalollye pa3InyHble BAPUAHTHl U TeXHUKU
IpeAbIAYIIKX TPYIII.

CucremMaru3zaliyis yKa3aHHBIX IPYIII ¥ CTIOCOO0B CyCTaBOC-
DeperamoIux XUPypPruieckKrux TeXHOJIOTHH IpeJicTaB/leHa B
Taosme 1.

A6pasuBHas XOHAPOIJIAaCTHKA OCHOBAHA Ha yllaJleHuH I10-
BEPXHOCTHOTO CJIOsl CyOXOHJPaIbHOM KOCTH TONIIIUHOM OT

|. OcTeonepdopaTusHas ABpasnBHasa xoHaponnacTuka
CTUMYNALUA XOHAPOreHesa

(«me3eHxumanbHas lyHHen1sauna

CTUMYRNALMUA») MukpodpaKTypuHr

Mo3anyHas KoCTHo-xpsiLLeBas
ayToTpaHcnnaHTauns (Mo-3anvHas
ayToXoHApOMnnacTuka)

MosaunyHas koCTHO-XpsiLLeBas
annoTpaHcnnaHTauns (Mo-3anyHas
annoxoHAponaacTuka)

TpaHcnnaHTauusi CTPyKTypHOMO
KOCTHO-XPSILLEBOr0 ayToTpaHCnnaHTara
13 3afiHUX OTLENO0B Mbilenka 6ef-peHHown
KOCTH

TpaHcnnaHTauus ynsTpaceexero
0OCTeOoxoHApasibHOro anfioTpaHcniaHTaTta

AyTOTpaHCNNaHTaUWs XOHAPOLMUTOB
AyTtoTtpaHcnnaHTauna CKKM

ManVIKC-VIH.ElyLlVIpOBaHHaFI nMmnnaHTaumsa
XoHapouuToB

MaTpuKc-MHAYLUMpPOBaHHasA MMNaHTaLmns
CKKM

1. KocTHo-xpsiwesas ayTo-
1 anno-xoHAponnacTuka

Ill. Kneto4Hble TexHonorum
C UC-MONb30BaHNEM
KYNTUBMPOBAHHbIX
ayToxoHapouuto, CKKM,
MMCK npyrux TkaHe#n

iMaTpuLiHocuTEnew Mmnnantauua MMCK ppyrux TkaHemn

(*kMpoBas TkaHb, CUHOBMANbLHas 06onoYKa
v opyrve)

TyHHENM3auus + UCNoNb30BaHWE MaTpULbI
(ayTonorny-Hbli MaTpUKC-UHAYLMPOBAHHbIN
XOHAporeHes)

TyHHenu3aums + umnnantaums MCKM

Mo3saunyHas xoHgponnacTuka +
nMmnnaHTaumnsa XxoHapo-unTos

V. KoM6uHVpoBaHHbIE
cnocobbl

Ta6nuya 1. OcHOBHble gpynnbl U cNOCo6bbl XUpypau4eckozo
neyeHus: 0ehekmoB cycmaBsHbIX noBepxHocmel KoneHHo20
cycmasa Il u IV cmenerel (no ICRS)

Table 1. Main groups and methods of surgical treatment of defects
of the articular surfaces of the knee joint grades Ill and IV (ICRS)



TpaBMaTDJ’IOI'VIFI n optonegusa

1 MM 0 3 MM C NIOMOIIIBIO CIelIHalbHOTO CHJIOBOTO UHCTPY-
MeHTapus. MUKpodpaKTypUHT 3aK/II09aeTCs B MeXaHNUeCKOM
MHOTOGOKYCHOM Pa3pylIeHnH CyOXOHIpaIbHOM KOCTH C I10-
MOII[bIO APTPOCKOMUYECKOro IINjIa, KOTOPBIM B KOCTH ¢$op-
MUPYIOT HECKOJIBKO OTBEPCTHH [ITyOHHOM OT 2 MM 710 4 MM, C
paccTosiHueM Mexay HUMH 3—4 MM. [1pu TyHHemM3anuu uc-
MOJIb3YEeTCsl TOT Ke TPHHITUI, O[HAKO BMECTO IWJIbeB MpHU-
MeHSIIOT MO0 TOHKWe CBepa, Moo cruilbl KupriHepa.

HecMoTpst Ha HAaKOIIJIEHHBIE K CerOHSIIHEMY IHIO JOCTO-
BEpHBIE MOJIOKUTENIbHBIE JIONTOCPOYHbIE Pe3yJIbTaThl IIpHUMe-
HeHHUsl, BCe CII0COOBI «Me3eHXUMAJIbHOM CTUMYJISIIMN UMEIoT
PsiI He[IOCTaTKOB, HanboJiee CyIeCTBeHHBIMU U3 KOTOPBIX SIB-
JISIFOTCSI PUCK Pa3BUTHSI TeMOCHHOBUTA, HEIIPOTHO3HUPYeMble
poriecchl pOpMHUPOBAHUS KPOBSHOTO CTYCTKA M €T0 aJire3uu
B obactu gedekra (abpa3vBHasi XOHAPOIIJIACTHKA), TEPMHU-
YeCKUM 0CTeoJIn3 CyOXOHIPaNbHOM KOCTH (TYHHEeIU3aIus),
MIOCTTPAaBMaTHYeCKOe CKJIepO3UpOBaHUe CyOXOHJIpalbHOMN
KOCTHOM IJIACTUHKY (MUKPO(PAKTYPUHT), a TaK)Ke 3aMellleHre
OCTEeOXOHJIPAJIbHOTO JiedekTa GUOPO3HO-XPSIIEBOM TKaHbIO,
VMelolel GMoIoThYecKkre, CTPYKTYPHbIE M MEXaHUYeCKUe
CBOKCTBA, 3HAYMUTEIILHO YCTYMAIOIIYe XapaKTepUCTUKAM Ha-
TUBHOTO THAJIMHOBOTO Xpsima [19, 20].

CrnenyeT ckas3aTbh, 4TO OTHUM U3 3¢deKToB abpa3uBHON
XOHJIPOIIACTUKH, TYHHEeJIHU3aI[u1 U MUKPOGPaKTypPUHIa, 00b-
SICHSIIOIIMX TTOJIOKUTEJIbHbIEe pe3ysIbTaThl UX NPUMEeHeHHUsl, sIB-
JISIeTCsl CHUDKeHHe BHYTPUKOCTHOTO J1aBjieHusi. PesynbraroMm
3TOTO SIBIISIETCSI KYIIMPOBAaHKE TaK Ha3bIBAeMOU SHIOCTAIbHOM
60sl, OTMeYaeMoe TallMeHTaMHy yke B paHHeM I0cIieorepa-
I[MOHHOM IIepHoJie.

m TEXHOJIOI'U{ ACI

KieTounble TeXHOIOIMH B Jie4eHUHN JIOKAJIbHBIX IOPKeHUH
TMaJIMHOBOTO Xpsiilia UMeloT yxe 30-JIeTHIOI0 UCTOPUIO U ac-
COITMUPYIOTCS IIPeXie BCero C UMIUIaHTalKel ayTOJIOrUIHbIX
xoHzaporutoB (ACI — autologous chondrocyte implantation).
Haubonee akTHBHOe pa3BUTHe, CBSI3aHHOE C COBEPIIeHCTBO-
BaHHeM OMOMH)XeHepHbIX TeXHOJIOTHH, JaHHOe HallpaBiieHe
IIOJTy4MIIO B TedeHUe nociegHux 10-15 yeT u B HacTosIIee
BpeMsI HaXOJUTCS Ha 3Talle aKTHBHON pa3paboTKU U BHefIpe-
HUS B KIIMHUYECKYIO IPaKTUKY MaTPUYHO-aCCUCTHPOBAHHOTO
ACI (MACI).

['oBOpst 0 conepXkaTesIbHOM CTOPOHE IaHHOTO criocoba Je-
YeHUs, HEOOXOIMMO OTMEeTHUTb, YTO KJlacCHyeckasi MeTOIUKa
ACI (mepBoro mokojeHus) C UCIONb30BaHUEM dparMeHTa
HAJIKOCTHUIIBI B KaueCTBe MeMOpaHBbI JIJIs 3aKPBITHs 061acTu
IedekTa IpeCcTaBiIsieT UCTOPUYECKU MHTepeC U B HacTosiIiee
BpeMsi IpaKTU9eCKy He IpUMeHsieTcs. JlanpHeNInas 3BOJIous
IaHHOTO criocoba MmpuBesia K pa3paboTke U WCIOJIb30BAHUIO
CrellMalbHBIX OUOJIOTMYECKUX U CUHTeTUYeCKUX MeMOpaH U
Ha CeTOIHSIIITHUI JIeHb Tak)Ke peajin3yeTcs IByXaTanHo. Ilep-
BBIM 3Tal BKJIFOUaeT B cebsl MepBUYHYIO apTPOCKOIINYeCKYIO
OUOICHIO TMAIMHOBOIO XPSIla, U3 KOTOPOTO BBIJENSIOT U B
TeueHUe HeCKOJIbKUX Hellellb KYJILTUBUPYIOT in Vitro XOHApo-
uuThl. BTopoit aTan — HelmocpenCTBeHHO TPaHCILIAHTAIUS
KYJIBTUBUPOBAHHBIX XOHAPOIIUTOB — BBINIOJIHSAETCS CleyIo-
1M 06pa3oM: CHavaa B 06/1acTy JiedeKTa C MTOMOITIBIO IITBOB
WK Kiless GUKCUPYIOT MeMOpaHy, IO/l KOTOPYIO 3aTeM BBOIST
CYCIIeH3UI0-B3BeCh KYJIBTHBUPOBAHHBIX KJIETOK.

Bropoe nokomnenue texronorun ACI 3akittodaercs B pu-
MeHeHHH TPeXMepHBIX MaTpPUI] B BUJle BOJIOKOH, CETOK, rejiei,
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Hayka u MHHOBauuu B MeauuuHe

KOTOpbIE He TOJIbKO CJIY’KaT CBOero pojia KapKacoMm Jjisl BBO-
JIUMOU CYCIIeH3UH KYJIBTUBUPOBAHHBIX XOHJIPOIIMTOB, HO U
CO3/1aI0T PABHOMEPHOCTD PacIipeie/ieHus] XOHAPOIIUTOB B
TpexMepHOM IPOCTpPaHCTBe fedekTa, obecrneyrnBasi CBOero
pona po¢unakTuKy nenrddepeHIMpPOBKY U MoTepio ¢peHo-
THUIIA XOH/IPOIIUTAMHU.

Haxonen, TpeTbe nokonenre ACI — MaTpuKkc-UHAYIMPOBAH-
Hast umruiaHTanys xouaporutos (MACI) — mogpasymeBaet u3-
HavaJIbHOe KYJIETUBUPOBAHKE XOH/IPOIMTOB Ha TPeXMEepPHBIX Ma-
TpuIax. B HacTosIIee BpeMs B KadeCTBe IOCIIeIHUX HIUPOKOe
pacrpocTpaHeHye Moy Y GHoMaTepHrabl Ha OCHOBE KOJlIa-
TeHa, arapo3bl, aJIbITMHATA, XUTO3aHa U THATyPOHOBOM KHUCJIOTHI,
a Takke paznuuHbix momuMepoB (PLA, PLLA, PGA, PLDLA),
KOTOpbIe B MOJABJISIIONIEM OOJIBIIMHCTBE IPeCTaBIIeHbI B BUJIE
rejieii, MeMbpaH U cpeporIOB U BBHIITyCKAIOTCS B BUIe KOM-
Mepyeckux mmponykToB (CartiCel®, Cartilink™, BioSeed®-C,
Chondro-Gide®, MACI BioSeed-C® u up.) [2, 3, 7, 14].

Kpowme 3T0r0, KJIeTOYHbIE TeXHOJIOTUY TIPH JIOKABbHBIX 110-
paXKeHHUsIX CyCTaBHOTO Xpsiilja BKJIIOYAIOT B ce0sl pa3iinuHble
crioco6s! umiiadTanyd MM CK jkupoBo# TkaHH, CAHOBHAb-
HO¥ 000JI0YKH ¥ HEKOTOPBIX ApyruX. OTIMuuTebHON 0CobeH-
HOCTBIO, pacIleHMBAaeMOH KaK MPeUMYyIIeCTBO, B 3TOM CIIydae
SIBJISIETCSI OJTHO3TAITHOCTD JIEYeHUs.

OpnHako, HeCMOTPSI Ha MTePBOHAYAJIbHbIE CBEPXONTUMHU-
CTUYHbIE B3IVISZBI B OTHOIIEHUH GHUOIOTHYeCKOTO KIIeTOYHO-
TO JIEYEHHs] XOH/IPAJIbHBIX J1e(eKTOB, HA CErOHSIITHUI JIeHb
3Ta TEXHOJIOTHSI He TIOJXOIUT Jisl JIeYeHHsl TOPAKeHH, TIPH
KOTOPBIX ITPOUCXOIUT BOBJIEUEHHE CyOXOHAPAIbHOM KOCTH, TO
ectb nedextoB III u IV creneneit mo ICRS [18].

OtnesnbHBIM M KpakiHe BaXKHBIM C TOYKH 3peHUs! KITHHHYe-
CKOTO ITPUMeHeHHs! KyJIbTHBUPOBAHHBIX XOH/IPOIIUTOB (aKTO-
POM SIBJISIETCS] CHUKeHHe UX TIpoiiepaTUBHOTO TOTeHIIuasa
C BO3pPACTOM, YTO B 3HAUYUTEJILHOM CTEIIeH! OrPAaHUYMBAET UC-
MOJIb30BaHMe TPAHCIUIAHTAI[UM JaHHBIX KJIETOK Y MAIllMeHTOB
CTapIIKX BO3PaCTHBIX rpyt [4, 19].

m TEXHOJIOI'S AMIC

Cpenu KOMOMHUPOBAaHHBIX CIIOCODOB XUPYPrudecKoro
BOCCTAHOBJIEHUS IIOJTHOCTIOMHBIX XOHAPAIbHBIX AedeKTOB
HanboJlee IMMPOKOe pacHpoCTpaHeHUe B MOCeqHUe IOkl
MIOJTyYMIIa TeXHOJIOTHS ayTOJIOTMYHOTO MaTPUKC-UHIYIUPO-
BaHHOro XoHzAporeHe3a — AMIC (autologous matrix-induced
chondrogenesis). OHa 3axiiodaeTcss B KOMOWHAIIMU TyHHe-
JIM3aIUU U IPUMeHeHHs! KOJUTareHOBOM MeMOpaHbl, KOTOPYIO
HMMIUIAaHTUPYIOT B 00/1acTh JledeKTa, yKpbIBast OCTIeTHHUM.

AMIC npencrabiseT cob0il pacliMpeHHBIN MeTo TyH-
HeJIM3alluy, IPU KOTOPOM KoJlareHoBasi MeMOpaHa, C OfIHOM
CTOPOHBI, BBICTYTIaeT B POJIM MeXaHN4eCKoro Oapbepa, 3alu-
H1aloIero KjaeToO4Hble 3JIeMeHThI, HaXxosmyecs B obiactu
nedexTa, OT Cpenibl CyCTaBa, a C IPyroi — cTabWIN3UpyeT
KPOBSHOM CYyIepCryCTOK, COAepiKalllui Me3eHXUMaJlbHble
CTpOMaJIibHbIe KJIeTKU KPacHOT0 KOCTHOTO MO3Ta, B 30He Jie-
dexra [3].

OnHMM 13 OCHOBHBIX YCJIOBUH YCIEIIHOTO IpHMeHeHHs
texHosoruut AMIC, Hapsily ¢ COXpaHHBIM I'MAJIMHOBBIM XpSi-
110M B HeproKaIbHON 06J1aCTU U OTCYTCTBHEM AedopMa-
I[UM OCU KOHEYHOCTH BO PPOHTANIBHOM IIIIOCKOCTH, SIBJISIEeTCS
37I0pPOBast )KU3HEeCII0CoOHas CyOXOHpabHasi KOCTh B 00/1acTu
nedexkra [3, 7]. B pacmvperHHOM BapuaHTe peKOMeHIaIiK aB-
TOPOB B OTHOIIIEHUU KOCTHOM TKaHH, OCHOBAHHBIE Ha aHaJI13e
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OTJaJIeHHBIX pe3ysIbTaTOB IIPUMeHeHUs ayTOJIOIMYHOTO Ma-
TPUKC-UHAYIMPOBAaHHOIO XOHJPOreHe3a, Ha CerofHSITHUHN
JleHb CHOPMYIIMPOBaHbI CIIeYIONUM 00pa3oM:

— MMIUTAHTAIMS KOJUIareHOBOM MaTpPUIIbI TIOKa3aHa TOIbKO
TIPY 37I0POBOM M CTaOUIILHOM CyOXOH/IpaIbHON KOCTH;

— 1pu 1y6okux (bosiee 5 MM) JIOKaJIbHBIX MTOPAXKEHUSIX
CyOXOHApaJIbHOM KOCTH TpebyeTcst KOCTHasI IJIaCTHKA KOCTHO-
XpAIIeBoro nedexra;

— OIHOMOMeHTHasl IJIaCTHKA KOCTHO-XPSIIeBOro fnedekra
OHMOKOMITO3UTHOM KOCThIO ¥ UMIIAHTAIIMS KOJJIareHOBOM Ma-
TpUILIbI OecriepCreKTUBHBL.

CTaHOBUTCSI 04€BHIHBIM, YTO KaTeTOPUIHOCTh CODITIONIeHNS
YKa3aHHBIX YCIOBUH B 3HAYUTENILHOM CTelleHU OrpaHUYMBa-
eT mpuMeHeHue TexHosioruut AMIC B ciTyyae OTHOCIOMHBIX
XOHJIpaNbHBIX J1edeKTOB, aCCOIMMPOBAHHBIX C 0CTE0APTPO30M
Y OCTEOHEKPO30M, Cy’)kasl TIOKa3aHUs K ero UCI0Ib30BaHUIO
JI0 OCTPBIX TPaBMaTHYeCKUX AedeKTOB CyCTaBHOTO Xpslia U
KOCTHO-XPSIIEeBBIX TedpeKkToB mpu 6ose3nu Kenwura.

B nennom AMIC sBnsietcst 6e30macHbIM U 3bGEeKTUBHBIM
c110co60M BOCCTaHOBJIEHUSI JIOKAJIbHBIX TOBPeX/IeHUI THasIu-
HOBOTO XpsIIlIa KoleHHoro cycraBa. OHAKO B CiIydae I0JIHO-
CJIOMHBIX ¥ IIeHeTPUPYIOIINX XPSIIeBbIX edeKTOB JaHHBIN
crocob JieueHHs] He pacCMaTpUBalOT B KaueCTBe OCHOBHOTO,
YTO CBSI3aHO C OTCYTCTBHEM JIOJITOCPOYHBIX YOeqUTeNbHbIX
MOJIOXKUTEJIBHBIX Pe3ysIbTaToB ero IpUMeHeHHsI.

m MO3ANYHAS{ XOH/IPOIINIACTHUKA

MoszanyHasi KOCTHO-XpsiIlleBasl TPAHCIUIAHTAIHs], WU, [0-
JIPyToMy, MO3aUJHast XOH/IPOILIACTHKA, ITPeJICTaBJISIONIAs COO0M
IoMellieHye B 30HY JiedeKkTa CyCTaBHOM IOBEPXHOCTH KOCT-
HO-XPSIIEBBIX TATUHIPUYECKUX OJIOKOB Pa3nu4yHbIX GOpM U
pa3MepoB, KaK CII0C00 XUPYPruyecKoro jiedeHus JT0KaIbHBIX
MIOBPEeXIIeHUI CyCTaBHOTO Xpsillfa KOJIeHHOTO CyCTaBa BIlep-
Bble Obl1a onucada H. Judet B 1908 roay, a amantupoBaHa kK
KOJIEHHOMY CYCTaBy ¥ BHeJIpeHa B KIIMHIUYECKYIO IPaKTUKY L.
Hangody B 1992 rony. B HacTosiiiee BpeMst 0Ha IOJTy4rIa K-
POKOe pacIipocTpaHeHue, 3aHuMast 17—-23% cpeny Bcex Ipyryx
Croco60B XOHAPOIUIACTUKH [7, 15, 21]. Ha ceropgusmumii eHpb
MO3anyHasl XOH/IPOIIACTHUKA IpeJICTaB/IeHa AByMSI OCHOBHBIMU
BapHaHTaMU: KOCTHO-XPSIIIEBOM aJUIoTpaHCIUIaHTal el (Mo3a-
WYHOM aJJIOXOHAPOIUIACTHKOM) M KOCTHO-XPSIIeBOM ayTOTpaH-
CIUTaHTaIMel (MO3auyHOM ayTOXOHIPOILUIACTHUKOL).

Heobxoanmo ckaszatb, 4TO BApHaHT aJUTIOXOHAPOTIACTUKH,
[IpY KOTOPOM MIPHUMeHSIOT TPAHCIUIaHTaThl, ChOPMUPOBAHHBIE
13 IMO0pUIM3UPOBAHHBIX KOHCEPBUPOBAHHBIX MBIIIIETIKOB Oe-
JIPeHHBIX KOCTeH, B HacTosiIliee BpeMsl He ITOJTyYMIT IIUPOKOTO
pacnpocTpaHeHUst U3-3a IpobiieM, CBSI3aHHBIX C HEY/IOBIIeT-
BOPUTETHLHOM MOP}OIOrMUecKoM repeCTPOMKOM TpaHCIUIaH-
TaTOB, U PUCKOB KOHTaMMHAITMM BUpycamu rernatutoB B, C u
BHUY. Kpome 3T0T0, HEOOXOIUMOCTD ITPOXOXKAEHUS JOHOPOM
CKPUHUHTA Ha BUPYCHBIe U OaKTepHasibHble NHQEKITMOHHbIe
3abo0sieBaHus IPUBOMIUT K 3ajiepKKe TpaHCIUIaHTanuy Ha 10—
14 nHeit, B TedeHVe KOTOPBIX IIPOMCXOUT 3aMEeTHOe CHIKEHHE
>KU3HECIIOCOOHOCTH XOHIPOITUTOB [9, 22].

[Tportecch! penapaliyiy, CONpPOBOXKIAIOIINe ajNIOTeHHYI0
KOCTHO-XPSIIIIeBYIO TPAaHCIIAaHTAIMIO, HA CeTOHSAIIHUMI eHb
MOAPOOHO M3yUYeHBI U He SIBJISIOTCS IPeMeTOM JIHUCKYCCHI.
KoctHas v xpsimeBas 4acTU ajUIOTPaHCIIJIaHTaTOB He3aBU-
CHMO OT criocoba KOHCepBalluy IOABEPralTCs IpolieccaM
XOHJIPO- U OCTEOJIU3UCA, B TedeHUe KOTOPHIX IOJIHOCTHIO

www.innoscience.ru

TpaBMaTOJ’IOFMﬂ n optoneaua

IepecTpanMBalOTCSl Ha OCHOBe TKaHell penunueHta. [lepe-
CTpOMKa KOCTH ITpoTeKaeT 6oJiee 6JIaronpUsTHO, YeM XPSIIa,
IIPY 3TOM CyZib0a MOCIIeTHEeTO SIBJISeTCS! COBepIlIeHHO He IIpo-
THO3UPYeMOH: OH MOXeT OBbITh 3aMellleH COeJUHUTeIbHOM TKa-
HBIO, BOJIOKHUCTBIM XPSIII[OM WUJIM pereHepaToM, COCTOSIIUM
13 CMelTaHHOW TKaHHU — BOJIOKHUCTOTO Y THAJTMHOBOTO XPSIIa
[3, 6,9, 10].

Mo3zanyHas ayTOXOHAPOIUIACTHKA IIpeyCMaTpUBaeT 3a-
D0Op KOCTHO-XPSIIIeBbIX TPAHCIIAHTATOB M3 MaJlOHarpyxae-
MBIX OTJIeJIOB 3TOIO Ke CyCTaBa M BBeJleHHe UX B 00/acThb
XOHJIpaJIbHOTO JledeKTa MyTeM IJIOTHOM nocanku (press-fit).
JloHOpCKMMU 30HaMH 4allle BCero BHICTYTAIOT IepefHeboKo-
BbIe OTJIeNIbl KOHTPJIaTepaibHOTO (MHTAKTHOTO) MBIITIeNKa Oe-
JIpa ¥ MEXMBIIIENIKOBast 00JIaCTh AUCTAILHOTO MeTadnudur3a
6enpenHoit koctu [3, 7, 15]. OnepaTtvBHOe BMeEIIaTeILCTBO
MOXeT OBITh BBITIOIHEHO KaK OTKPHITO, TaK ¥ apTPOCKOIHNYe-
CKH, OJTHAKO B IOCJIe[JHEM CJIydae 4acTo He y/aeTcs TPOou3-
BeCTH IIOJTHOIIeHHBIHM 3a060p ayTOTPaHCILIAHTAaTOB M3 JIOHOP-
CKOM 30HBI U CaM 3Tall UX BBeJIeHHUS B PEIMIINeHTHYIO 30HY
C COXpaHeHHeM KOHTPYIHTHOCTH CyCTaBHOM NOBEpXHOCTH,
0CcobOeHHO ec/y CiTy4ail MpefcTaBieH fedpekToM O60JIbIIoro
pasMepa wid fedeKToM, KOTOPBIN MeeT TPYIHOAOCTYIIHYIO
IUIsL apTPOCKOIIMYeCKOM BU3Yyanu3alliy JIOKAIU3aIHIo.

C TouKU 3peHUs KJIMHWYeCKOro IpUMeHeHHs, IOCTYIINPY-
eTCsI psii OTHOCUTENbHBIX IPOTUBOIIOKA3aHUM K IPUMEeHeHHI0
MO3aUIHOM ayTOXOH/IPOIUIACTHKH, K KOTOPBIM OTHOCST CJIefTy-
IOITIMe: TIOpa’keHHsI CyCTaBHOM IOBepXHOCTH IUIOMIAIbIo bojiee
6—7 cm?; Bo3pacT naruenTa crapiie 50-55 jieT; BapycHas Win
BasbI'ycHas fledopMalyst CycTaBa; COCTOSTHUe [TOCTIe TIpejiIie-
CTBYIOIIIel MeHHUCKIKTOMHUH; 0CTe0apTpOo3 JIF000H 3THOIOTUH
[I-IV cragmii (o Kellgren & Lawrence); ocTpslit unu Xpo-
HUYeCKUHM MHTPAapTUKYJIIPHBINA BOCHIAIUTENILHBIN IIPOLeCC;
MOpOHIHOE OXKUPEHHe.

OnHako psifi BbIIlIeyKa3aHHBIX TPOTUBOIIOKA3aHUI — IIJIO-
mane Aedekra, BO3PACT MalMeHTa ¥ HaJIM4YKMe 0CTeoapTpo3a
— MOXXHO OOBSICHUTH UCTOPUYECKUM aceKTOM B BUJie IIepBo-
Ha4yaJIbHOTO UCIIOIb30BAaHMS MO3aNYHO ayTOXOH/IPOILIACTH-
KU TIPU OCTPBIX TPaBMaTHUeCKUX XOHIPaIbHBIX JedeKTaxX U
paccekarollieM O0CTeOXOH/IpUTe, ¥ Ha ¢pOHe HAKOIJIEHHOTO K
CEeTOMIHSIIHEMY JTHIO KIIMHUYeCKOTO OIbITa YKa3aHHbIe IIPOTH-
BOIIOKa3aHUs TPeOyIOT K cebe KpUTHUeCcKoro oTHoIeHus. C
JIPyTOM CTOPOHBI, OCHOBHBIM (paKTOPOM, O KOTOPOM T'OBOPHIIU
CaMHU aBTOPHI CITI0CO0A 1 KOTOPBIN UMeeT KpaifHe BayKHOe 3Ha-
YyeHHe AJIS1 IPYDKYBIIeHHUS KOCTHO-XPSIIIeBbIX TPAHCIIAHTaTOB
1 KOHEYHOT'0 YCIexa OIlepaTUBHOIO BMeIIaTeNlbCTBa, SBIISIeTCs
COCTOsTHME CyOXOHAPaIbHOM KOCTH 001acTu iedpeKTa — penu-
MTMeHTHOW 30HbI TPAHCIUIaHTanuH [ 16, 21, 23]. IMeHHO 1o3To-
MY BbIIlIeyKa3aHHble KPUTEPHH, I0JIT0e BpeMsl COXpaHsBIIINe
CTaTyC allpUOPHBIX IIPOTUBOIIOKA3aHUM K MO3aUYHOM XOHIPO-
IUIAaCTHKe, B HACToOsiIIlee BpeMs ClleflyeT pacCMaTpUBaTh, Ha
HaIll B3IVISL]], UCKJIIOYMTEIIbHO KaK YCJIOBHUS, ONpefiesisiolye
BBIOOp TOT'O WJIM MHOTO BapUaHTa XOHAPOILIACTUKH, HO HUKAK
He OTBeprarolye caMy BO3MOXXHOCTb ee BBITIOJTHeHMSI.

HccnenoBanust OCIeHUX JIeT MTOATBEPIUIN, 9TO 3ddek-
TUBHOCTH OPraHOCOXPAHSIOUIHNX CIOCOO0B OIEepaTUBHOTO
JledyeHUs B CciIy4asx GOpPMUPOBAaHHS KOCTHO-XPSIIEBHIX Je-
¢pexToB 1eCTPyKTUBHO-IUCTPOPUILCKOTO TeHe3a HalpsMYIo
KoppenupyeT ¢ MOpGOPYHKITMOHATIBHBIM CTaTyCOM CyOXOH-
IpajbHOM U MeTapu3apHON KOCTHOM TKaHU, 103TOMY IIOJTHO-
I[eHHOCTb U a[IeKBaTHOCTb BOCCTAHOBJIEHUS ee aHaTOMUYeCKOH
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Hayka n uHHoBauuun B MmeaunuunHe

PucyHok 1. Bud kocmHo20 2y64amozo aymompaHcniaHmama,
ChopMUPOBaHHO20 U3 Kpblia NodB3d0WHO Kocmu.

Figure 1. View of a cancellous bone autograft formed from the wing
of the ilium.

I[EJIOCTHOCTH U 0becriedeHre peCTUTYIIMH MeTabosi3Ma siB-
JISIFOTCSI BAXKHEWIIIUMU 3a/1a9aMK peKOHCTPYKTHBHO-TUIACTHYe-
CKOTO XMPYPriuyecKoro BMeIarebCTBa B KaXJI0M KOHKPETHOM
ciydae [24-26].

C TOUYKY 3peHHsl TEXHUIeCKOT'O NCIIOIHEHHs], B OTHOILIEHUH
MO3anYHO ayTOXOH/IPOIIACTUKY CHOPMYIIMPOBAHbI CIIEYIO-
IIYe IPaKTUYeCKHe peKOMeHIAINH, TIO3BOJISIOIINE TIOBBICUTh
BEpOSTHOCTD yCIieXa BMelllaTeIbCTBa:

— C I[eJIBIO ONTUMU3AIIMY PaCIpe/ieIeHusl Harpy3Ky 110 Cy-
CTaBHBIM TIOBEPXHOCTSIM IO MOKA3aHUSIM JIOJDKHA OBITH ITPO-
BeJleHa OTlepaTUBHAsE KOPPEKIIUS OCH KOHEYHOCTH;

— OChb TPAHCIUIAHTaTa JIOJKHA OBITH OPUEHTHPOBAHA Tep-
MIeHIUKY/ISIPHO CyCTaBHOM MOBEPXHOCTH;

— HeoOXO/IMMO TIPeIOXPAHSTh XPSIIEBYIO YaCTh TPAHCIIAH-
TaTa OT MPSMbBIX MEXaHUYECKUX BO3/IEHCTBUI Ha TIPOTSKEHUH
BCEeX 3TAIlOB OIlepalyy U pa3beUHEeHHUs ero C MoJyIeXariein
KOCTbIO;

— KOJIMYeCTBO TPAHCIUIAHTATOB IOJDKHO OBITH TAKUM, YTOOBI
OHH IOKpBIBaU He MeHee 70% nedekTa CycTaBHOI ITOBepX-
HOCTH;

— IyOHMHA BOCIIPUHUMAIOIIEro TPAHCIJIAHTAT KaHasa
JIOJDKHA 06ecriedrBaTh MAaKCUMAJIbHBIN KOHTAKT I'y64aToro
BelllecTBa TPAHCIUIAHTAaTa C HeM3MeHeHHBIM I'yGuaThIM Be-
IIIECTBOM JIOXa;

— vaMeTp TPaHCIIAHTATa A0JKeH 06eCreYnBaTh ero cra-
6uIbHYI0 GUKCAIMIO B BOCIIPUHUMAIOIIEM JIOXKe (TIPUHITHUIT
IJIOTHOM Mmocajiku, press-fit);

— HeoOXOIMMO TIATEeNILHO MOIGHPATh BBICOTY TPAHCILIAH-
TaTOB U He ITpeHebperaTb MOJIeJIMPOBAHHEM CpOPMHUPOBAHHOM
CyCTaBHOI IOBepxHOCTH [27].

Eme ogHa pekoMeHaanusi, Kacarouasics Heo6XoAUMOCTH
PacIonoXeHusl ayTOTPAHCIUIAHTATOB BILIOTHYIO JIPYT K ApY-
Ty WIM AaXke BHaxXJIeCT, [0 TUITYy “snowman” («CHEroBUK»),
AQHAJIOTUYHO PAaCCMOTPEHHBIM BHIIIIe IIPOTHUBOIIOKA3aHUSIM B
GosIblilel CTeleH:u OTHOCHUTCS K CIydasiM TPaBMaTUYeCKUX
nedeKToB CycTaBHOTO xXpsiia u 6ose3nn Kenura y Moozbix
MAIMeHTOB, CTAHOBSICh MIPU XOHJIPAJIbHBIX JledeKTaX, acco-
I[MUPOBAHHBIX C OCTE0APTPO30M M OCTEOHEeKPO30M, CBOEO-
Opa3HOI1 JIOBYIIKOM JIJIsl TPAHCIUIAHTATOB, KPaliHe HeraTUBHO
BJIMSIONIEN HAa MX BbDKUBAEMOCTD U NIepeCTPOVKY B CBSI3H C
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PucyHok 2. VlumpaonepayuoHHbIl BUG degekma cycmaBHol
nosepxHocmu cnepedu (A) u cboky (b) nocne 3aBepuieHuUst KOCMHO-
Xxpsiwesol aymonacmuku.

Figure 2. Intraoperative view of the articular surface defect from the
front (A) and side (B) after completion of osteochondral autoplasty.

OTCYTCTBUEM TPOMHUKH CO CTOPOHBI CTEHOK KOCTHBIX JIOXK, B
KOTOpbIe OHH MIOMEIIAI0TCS IPU TPAHCIUIAHTAIINH.

Harn kiHIYeCKuii OIIbIT TIPUMEHEeHHsI MO3auYHOM XOH/IPO-
IUIACTHKY TI0Ka3aJl, YTO, HECMOTPSI HA OCHOBHOE TIpeuMyliie-
CTBO — GOPMHUPOBAHUE OPraHOTUITMYHOTIO pereHepara, Mak-
CHUMaJIbHO TIPUOIMKEHHOTO 110 CBOUM MOP(OJIOTHYECKUM U
(YHKIMOHAIBHBIM CBOMCTBAM K THAJIMHOBOMY XPSIIITY, KJIACCH-
YeCKUN BapUAHT ee peain3aliiy Py JIeCTPYKTUBHO-IUCTPO-
¢duueckux nedekrax UMeeT psifi CyIeCTBeHHBIX HeJIOCTaTKOB
Y OTPUIIATeJIbHBIX CTOPOH, KOTOPBIE 3aCTaBJISIOT JIM0O0 MOJIHO-
CTBIO OTKA3bIBATHCSI OT Hee, JIMOO0 BBIHYXKIAIOT KOHBEPTHPO-
BaTh JIAHHBIN CIIOCOO PEKOHCTPYKITMK XOH/IPAIIbHOTO JledeKTa
B HEONTHMAJIbHBI KOMOGMHHMPOBAHHBIN BAPUAHT IIACTUKH C
WCIIOJTb30BAaHKEM aJJIOTeHHBIX TPAHCIIAHTATOB.

Ha nHam B3misz, HeMOCTaTKaMu M OTPHUIIATENILHON CTOpO-
HOW KJIACCUYeCKOM MO3aUYHON XOHAPOIUIACTUKU SIBJISIIOTCSI:
JIOTIOJTHUTEJIbHAsL TPABMATH3AIIMs TKAHel CyCcTaBa U yMeHblIle-
HHe IUIONIA]IV AKTUBHO (yHKIIMOHUPYIOIIEro XpsIlia; OrpaHu-
YeHHOCTh 00beMa MOJTy4aeMOoro IIaCTHYeCcKOro MaTepuaia;
WCIIOJIb30BaHKE MOTEHIIMAILHO HEIMOJIHOIIEHHBIX XPSIIEeBOM
Y KOCTHOM TKaHel B KauyeCTBe JIOHOPCKUX; PUCK AUCTPOdUU

PucyHok 3. 3nekmpoHHas MUKpogomozpacpusi XoHOpoyumos
2UanIUHOBO20 CyCmaBHo20 xpsuwa, hopMupyrowux niacm B
Kynbmype, Ha 16 cymku KynbmuBupoBaHusi (HamusHbIl npenapam,
yBenudyeHue 100).

Figure 3. Electron micrograph of hyaline articular cartilage
chondrocytes forming a layer in culture on the 16th day of cultivation
(native preparation, magnification 100).
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PucyHok 4. VlHmpaonepayuoHHbil BuUd obnacmu degpekma
nocJie BbINOJIHEHUSI XOHOPONAIACMUKU KOCMHbLIMU 2y64ambiMU
aymompaHcniaHmamamu, NponumaHHbIMU B3BECHHO
KyJIlbmuBUPOBAaHHbIX in vitro aymoxoHOpoyumos.

Figure 4. Intraoperative view of the defect area after chondroplasty
with spongy bone autografts impregnated with a suspension of in
vitro cultured autologous chondrocytes.

TPaHCIUIAaHTATOB TIOCJIe Ilepecaiky 10 TUMY “snowman” B
clly4dae 1eCTPyKTHUBHO-IUCTPOPUUIECKOro Mpoliecca B CycTa-
Be; DOJIEBOM CHHJIPOM, MHUIIMMPOBAHHBINM 00/1acThi0 3ab0pa
TPAHCIUIAaHTATOB; PUCK Pa3BUTHS aCeIITUYIECKOTO BOCHaJIeHUS
B JJOHOPCKOW 30He C ero KOHBepCUel B XpOHUYeCKUA CUHOBUT
U IIporpeccueil pa3BUTHs BTOPUYHOTO O0CTe0apTpo3a (Haxe
IIpY 3aMellleHHH 30H 3a60pa TPaHCIJIAHTAaTOB).

m HOBBIE CIIOCOBBI MO3AMYHOM
AYTOXOHJIPOINIACTUKHA

Bce Bblliecka3aHHoe, a TakXKe pe3ysIbTaTbl MHOTOYUCIIEH-
HBIX SKCIIePUMEHTaIbHbIX, OIOMeXaHIUYeCKUX M KITMHUYECKUX
UCCIIe[JOBaHU#, TPOBeJIeHHbIX COTPYIHUKaMU Kadeapsl U
KiMHUKY TpaBMAaToJIOrvy, OPTONeUU U 3KCTPEMabHON XU-
pypruu umenu akagemrka PAH A.®. Kpacuosa u MucTuTyTa
OKCIIePUMEHTAJIbHOM MeUITUHbI M GHOTEXHOJIOT I, IPUBEJIH
K pa3paboTKe W BHEIIPEHHIO B KIIMHUYECKYIO MPAKTHKY psfa
HOBBIX CIOCOOOB MO3aUYHOW ayTOXOHAPOILUIACTHKH, HEJbI0
KOTOPBIX SIBJSIETCSI HE TOJILKO aHAaTOMHUYeCKoe 3aMelieHue 06-
nacTu fiedekra, HO ¥ KOPPeKIIYsl aToJIOTMYeCKY U3MeHeHHOH
CyOXOHIPaJIbHOM KOCTU U KOCTHOM TKaHU 00J1aCTH MeTadIH-
¢du3a GepeHHOI KOCTH IIPU OCTE0apTPO3- U OCTEOHEeKpO3-
ACCOIIMMPOBAHHBIX JledeKTaxX Xpsiiia KOJIEHHOTO CyCTaBa.

1. HoBpi#i c11ioco6 XOHIPOIUIACTUKY JedeKTOB XpsIa Ko-
JieHHoro cycTaBal. B ocHOBe xupypruueckoro BMelaTebCTBa
JIeXXUT MTPUHIIMI ONlepaliii MO3anYHOM XOHJPOIUIACTHKH, Ofl-
HAKO B Ka4eCTBe MaTepuasia Jijisl IIaCTUYeCcKoro 3aMelleH st
o6acTy MOJIHOCIOWHOTO JiedeKTa CyCTaBHOM ITOBEPXHOCTH
MpeJIOKeHO MCIOJIb30BaTh KOCTHBIE Ir'yGuaThie ayTOTpaH-
CIUTAHTAThI, 3a0paHHbIe BHECYCTABHO — U3 KPbIJIa TO[B3/IOII-
HOW KOCTH (pHCYHOK 1).

[TpyMeneHyie ayTOTPaHCIUIAHTATOB, IIPEICTABRIISIONTIX CODOM
37I0POBYIO0 I'yOUaTyi0 KOCTb, II03BOJISIET He TOJIbKO 00eCieunTh

PucyHok 5. CxeMa BbInonHeHUst amana Muonaacmuku npu
ucnosib30BaHUU BudeoapmpocKonuu: popMupoBaHue KaHana B
MemacpusapHoll Kocmu Mblujesnika 6edpa 0711 MbILUEYHO20 JI0CKyma
(A) u npoBedeHue MblLEYHO20 N0CKyma B C(popMUPOBaHHOM
kaHane (b).

Figure 5. Schematic representation of performing the muscle plastic
stage using arthroscopy: formation of a channel in the metaphyseal
bone of the femoral condyle for a muscle flap (A) and insertion of a
muscle flap in the formed channel (B).

aHaTOMMYeCcKoe 3aMellleHre JiedeKkTa CyOXOHApalbHOM KOCTH,
HO U CO3JaTh ONITUMaJIbHble YCIIOBUS AJIs1 BOCCTAHOBJIEHUS ee
MeTaboNr3Ma U CTPYKTYPHOM IlepecTpoiiku (PHCYHOK 2).

2. HoBbli1 c11ocob ayTOoIUIacTUKM THAIMHOBOTO XPsIia KO-
JieHHOTO cycTaBa?. KiroueBoit 0c06eHHOCTBIO JAHHOTO CIIO-
coba XOHZIPOIUIACTUKY SIBJISIeTCS! UCII0JIb30BaHUe KIIeTOUHBIX
TEeXHOJIOTUH B BUJle KyJILTUBUPOBAHHLIX N Vitro ayTOXOHIPO-
1UTOB. JIJIs1 3TOTO MIepBbIM 3TaloM IIPOBOJST 3a60p I'MaIuHO-
BOT'O XpsIllia U3 MaJIOHArpy>kaeMoro oT/ieJla KOJIeHHOT'O CyCTa-
Ba, U3 KOTOPOIO B yciIoBUsix MHCTUTYTa SKCIlepuMeHTaIbHOM
MenuITUHbI ¥ buotexHosoruit Cam['MY roToBsT B3BeCh KyJb-
TUBUPOBAHHBIX ayTOTEHHBIX XOH/IPOIIUTOB (PHCYHOK 3).

BTopbIM 3TanoM BBHINONHSAIOT HEIIOCPe[CTBEHHO XOH/IPO-
IUIACTUKY JledeKTa CyCTaBHOM IIOBEPXHOCTH, IIPU 3TOM KOCT-
Hble I'yb4aThle ayTOTpaHCIJIAHTaThl Nlepefl UMIUIaHTaluell B
o6racTb fedexTa NPONUTHIBAIOT B3BEChIO KYJIBTUBUPOBAHHBIX
ayTOXOH/IPOILIUTOB (PHCYHOK 4).

3. HoBbli1 crioco6 ayTOIIaCTUKY CYCTaBHBIX IIOBEepXHOCTeN
IIPU J1eCTPYKTUBHO-IUCTpOPUIECKUX 3aD0IeBaHUIX KOJIeH-
Horo cycraBa’. CyTb orepaliu 3aKjo4aeTcsl B BBHITIOHEHUN
«KJIACCUYEeCKOM» MO3aUYHOW XOHIPOIIJIACTUKHU C OIOJIHHU-
TeJIbHbIM GOPMHUPOBaHUEM HECBOOOIHOI'O MBIIIIEYHOTO JIOCKY-
Ta U3 OpIOIIKa HEeXXHOM MBI (M. gracilis), KoTopslit yepe3
CITelIMaJIbHO CO3[aHHBIM KaHaJl IPOBOAAT B MeTapu3apHOH
006J1acTH 1ofl OCHOBaHHe KOCTHO-XPSILeBbIX ayTOTPaHCILIaH-
TaTOB B 30He JledekTa (PHCYHKH D, 6).

BBesieHue MHOIIIACTUKY B KayecTBe OFIHOTO 3TallOB XU-
PyPruyueckoro BMelllaTesIbCTBa 03BOJIsIeT YIIyYIIUTb TPOUKY
KOCTHOM TKaHH, OPaXeHHOH 1eCTPYKTUBHO-TUCTPOGUIECKUM
IIPOLIeCCOM, YCTPAaHUTb BEHO3HBIN 3aCTOU U YJIy4IIIUTh MUKPO-
IUPKYJISIMIO B ITTYDOKKMX CJIOSIX CyOXOHIPaIbHOM KOCTH.

MateHT PO Ha naobpeteHue Ne 2239377 ot 10.11.2004. https://patents.google.com/patent/RU2239377C2/ru
2MateHT PP Ha nsobpeterne Ne2379002 ot 20.01.2010. https:/patents.google.com/patent/RU2379002C1/ru
3 MateHT P® Ha n3obpeteHne Ne2484784 ot 20.06.2013. https:/patents.google.com/patent/RU2484784C1/ru
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PucyHok 6. 3man onepayuu — Mobunusayusi HexxHol MbIWYbI.

Figure 6. Stage of the operation — mobilization of the gracilis
muscle.

Kpome sToro, ¢ nienbio GopMHUpOBaHUs KOCTHBIX ayTO-
TPAHCIJIAHTATOB TOYHO 33/IaHHBIX Pa3MepoB M B yCIIOBHSIX
ApPTPOCKOIIMYECKOTO BapUaHTa MPOBEJIeHUs Ollepalyuy, HU-
BeJIMPOBAHUsI PUCKA WX MOBPeX/IeHHs Py GOPMHUPOBAHUU U
BBEJIeHUH B KaHAJIbI PEIIMIIMEeHTHOM 30HbI, yMEHBIIIeHHUS PUCKa

Hayka n uHHoBauun B MmeaunuunHe

MOBPEXKJIEHHUS] KOCTHOW TKaHU IIPH TIOJITOTOBKe B Hell KaHAJIOB
VISl KOCTHBIX ayTOTPAHCIUIAHTATOB, a TAKXKe CO3IaHusl yCIIo-
BUH JiJIs CTabWIbHOW (QUKCAIMK TPAHCIUIAHTATOB B 00IaCTH
ayTOIIACTHKY HaMU ObLT pa3paboTaH CrieryaaIn3upoBaHHBIN
XUPYPruv4eCcKUil HHCTPYMEHTApHIiA: YCTPOWCTBO ISl BHYTPH-
KOCTHOTO BBeJIeHHsI KOCTHOTO TPAaHCIUIaHTaTa'; yCTPOHCTBO
VISl TYHKIIMOHHOUW OUOTICHY CYyCTaBHOT'O XPSIIa%; yCTPOMCTBO
VISl XOHJIPOILJIACTHKH IepeKTOB CyCTaBHOTO XpsiIa’.

m SAKJIFOYEHUE

HakornieHHBIi K HACTOSITIEMY BpEMEHH COOCTBEHHBII OITBIT
MpYMeHeHHUs: pa3paboTaHHbBIX CIIOCOGOB MO3aMYHOM XOH/IPO-
IUIACTHKY TIOJIHOCJIOMHBIX U MIEHEeTPUPYIOIUX 1edeKToB cy-
CTaBHBIX IOBEPXHOCTEH, GOPMUPYIONIHXCS TIPH OCTE0APTPO3e
Y OCTEOHEKpO3e KOJIEHHOT'O CYCTaBa, M CDAaBHUTEJIbHBIN aHAJTU3
OT/IaJIeHHBIX KIIMHUKO-(YHKITMOHAJIBHBIX Pe3y/IbTaToB Jiede-
HUSI TIOKA3aJIM UX BBICOKYIO 3(GEKTUBHOCTH, BO3MOXHOCTh
BOCCTAHOBJIEHHSI aHATOMHY TTIOPA’KeHHOT0 OT/IelIa CyCTaBHOM
MOBEPXHOCTU U PYHKIIMHM CycTaBa. JTO, B CBOIO O4Yepeilb,
MO3BOJIWJIO 3aJI0KUTH OCHOBBI ISl pa3paboTKK KOHIIeNIUH
OpraHOCOXPAHSIIOIIEH XUPYPTUH IeCTPyKTUBHO-IUCTpOdUIe-
CKuX 3ab60J1eBaHUI KPYTIHBIX CYCTABOB HM)KHUX KOHEYHOCTeH,
6a3upyIOIIeicsl Ha COBPEeMEHHbBIX JJAHHBIX O POJIU U 3HAYH-
MOCTH CyOXOH/IpaJIbHOM ¥ MeTadu3apHOM KOCTHBIX TKaHel B
BBIIIIeyKa3aHHBIX TaTOJIOTMYEeCKUX Mpolieccax U TOHUMaHHUU
6e3yCJIOBHOM HEOOXOIMMOCTH UX ONEePATHBHOM KOPPeKINU
MPYU PEKOHCTPYKTUBHO-IJIACTUYECKOM 3aMellleHHUH KOCTHO-
XPSIIEBBIX 1e(HEKTOB. P
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