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Subchondral bone changes seem to contribute to the progres-
sion of knee osteoarthritis (OA). The study aimed to analyze
subchondral bone microstructure in specimens of late-stage knee
OA in respect to articular cartilage damage, meniscus integrity
and knee joint alignment.

Methods and Materials: 30 proximal tibiae of 30 patients (20
female and 10 male) with late-stage OA retrieved during total knee
arthroplasty (TKA) were scanned using a high-resolution Micro-
Computed Tomography (LCT). The scans were semi-automatically
segmented into five volumes of interest (VOIs). The VOIs were than
further analyzed using commercially available software. The degree
of articular cartilage damage was assessed semi-quantitatively by
magnetic resonance imaging (MRI) before surgery.

Results: The mean bone fraction volume (BV/TV) in all
weight bearing locations was significantly higher compared to

Ocreoaptpo3 (OA) — MHOTO(aKTOpHOE 3200JI€BaHNE, MHOTO-
TPaHHOCTh IaTOreHe3a KOTOPOro o4yeBHIHA. PaHee B cepusix Ha-
OmoneHuit Ha HEOOJBIIMX TPYIIaX MAMEHTOB, YacTo 0e3 KOH-
TPONBHOM IPYMIIBL, ObLIA TPOAEMOHCTPHUPOBAHA BBICOKAS YaCTOTA
MaTOJIOTHU BEH HIDKHUX KOHewHOCTel rmpu OA KOJEHHBIX CycTa-
BOB. Mexxy TeM, 00a 3a001eBaHMs JOBOJIHHO YacTO HAOIIONAIOT-
CsI B IOMY/IAIMA U UMEIOT Psi 00IIMX (paKTOPOB PUCKA, YTO CaMO
1o cebe MOXKET OOBSICHHUTD TOSIBIICHHUE UX Y OHOIO MalHeHTa.

Ieab. Ha ocHOBe TIIATEIBHOTO KIMHUKO-HHCTPYMEHTANb-
HOTO HCCJENOBAaHMS YCTAHOBUTH BO3MOXKHYIO aCCOIMAIUIO
MEXJly OCTE0apTPO30M KOJEHHBIX CYCTAaBOB M IaTOJOTHEH BEH
HIDKHAX KOHEUHOCTEH.

MarepuaJj u meroabl. [IpoBeneHo nccnenoBanue «ciydai-
KOHTPOJIb» C BKJIIOYEHUEM KeHIIUH 40-60 J1eT BKIIOUUTEIBHO.
B ocHoBHyr0 rpynmy 6putH BKITIOUEHH! 85 skeHmMH ¢ OA KoJIeH-
HBIX cycTaBoB cornacHO kpurepusiMm ACR (1986), B KOHTpOIb-
Hyt0 — 50 xeHuuH 6e3 OA KoJeHHBIX cycTaBoB. COIIacHO KpH-
TEpUsSIM HCKJIIOUCHUS B HCCIEAOBAaHHM HE MOIIHM y4acTBOBAaTh
MalMeHTKH HMMEIONINe B aHaMHe3e: MEepPEHECEHHbIE TSKEeNbIe
TPaBMBbI HIDKHUX KOHEUHOCTEH, Olepaliy Ha CycTaBax HIDKHUX
KOHEYHOCTEH, BOCTIAINTEIbHBIC 3a00JICBAaHHS CYyCTaBOB, TPOM-
603 TIyOOKMX BEH HIKHUX KOHEYHOCTEH, BPOXKICHHBIE aHO-
MaJIi{d BeH HIDKHUX KOHEYHOCTEHl, a TakKe MMEIOIHe KINHH-
yeckre npuszHakn OA Ta300eIpeHHBIX CYCTaBOB, 3a00JICBaHHS
MO3BOHOYHNKA C pajuKyJIONaTHell, HelpornaTndeckue Oomu B
HIDKHUX KOHEYHOCTSIX Ha MOMEHT 0cMOTpa. Takum obpasom, u3
OCHOBHOI{ TPYIITBI OBUIN HCKIJIIOUEHBI TTAIIMCHTKU C BO3MOXKHBIM
BTOpU4YHBIM OA KOJIEHHBIX CyCTaBOB, a M3 00€uX IpyIn ObLIH
WCKJIFOYEHBI TTAI[HEHTKU C BO3MO)KHBIM BTOPHYHBIM BapPHKO3HBIM
pacIIMpeHNeM BEeH HIKHUX KOHEYHOCTEH WM MMeronue 3a00-
JIEBAaHMSIMH, 3aTPYAHSIONINE KIMHAYECKYIO OLEHKY TPOSBICHHIH
OA u BapuKko3HO# Gone3HH. Y TalUeHTOK o0enx rpynn ObUIN
MIPOBE/ICHBI OLICHKA aJ00 M OOBEKTHBHBI OCMOTp C aKIIEH-
TOM Ha 3a00JIeBaHUS CyCTaBOB, XpOHHUUECKHE 3a00/E€BaHUS BEH
HWKHUX KOHEYHOCTEH C OLIEHKOW COIVIACHO MEXIyHapOIHON
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the non weight-bearing reference point below the anterior cruci-
ate ligament (p=0,000). The mean BV/TV in the medial com-
partment was significantly higher compared to the lateral com-
partment (p=0,007). The BV/TV in intact menisci, there was a
significantly lower subchondral BV/TV compared to subluxated
or luxated menisci in the medial (p=0,020) and lateral compart-
ment (p=0,005). Varus alignment had a significantly higher sub-
chondral BV/TV in the medial compartment, whereas valgus
alignment had a significantly higher subchondral BV/TV in the
lateral compartment (p=0,011).

Conclusion: The results show significant differences of sub-
chondral bone microstructural parameters in respect to cartilage
damage, meniscus’ structural integrity and knee joint alignment.
Therefore, subchondral bone changes seem to be a secondary pro-
cess in the late-stage OA of knee caused by mechanical changes.
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knaccupukanun CEAP, penTreHorpadust KOJICHHBIX CyCTaBOB C
ouenxoit o [.Kellgren & 1. Lawrence (1957), nymiekcHoe cka-
HHUPOBAaHUE BEH HIHKHUX KOHEUHOCTEH. JlymiekHoe CKaHHpoBa-
HHE TPOBOIMIOCH BPAuOM, KOTOPBIH HE pacronaran uHpopma-
LMed 0 IPHHAUISKHOCTH MAIMeHTKH K TOH WM UHOW TpyIIIe.
Craructudeckast o0paboTka NPOBOAMIACH C MOMOIIBIO MPO-
rpammbl Cratuctika 6. KommuecTBeHHBIE PU3HAKKA C y4ETOM
pacnpe/eneHus aHaTM3UPOBAINCH C HCIIOJIb30BaHHEM KPUTEPHUST
Crprofienta uiu Manna-YutHu. KauecTBeHHbIE IPU3HAKU CpaB-
HUBANUChH 10 Kputeputo @umepa. [l n3ydeHns: B3auMOCBSI3H
Mexy OA 1 BaprKo3HOH OOJIE3HBIO C YIETOM Pa3JIMuMid 110 UH-
JIEKCY MAacChl TeJla MCIIOIb30BAIHCh METOIBI MHOTO(AKTOPHON
noructuueckoi perpeccun. CTaTHCTHYECKN 3HAYMMBIMU CUNTA-
nuck paznuuus npu p<0,05.

Pesyabrarel. ¥V nanuentok ¢ OA KOJICHHBIX CyCTaBOB 4allle,
9YeM B KOHTPOJIBHOMU TPYIIE JUarHOCTHPOBAHBI BAPUKO3HAs 00-
JIe3Hb HIKHHX KoHeuHocTel (43% npotus 22%, p=0,015) u npu-
3HAKH XPOHUYECKOH BEHO3HOI HemocrarouHocTH (28% mpoTuB
12%, p=0,03). lynnekcHoe CKaHUPOBaHUE HIDKHUX KOHETHOCTEH
rokasaio, 4to st OA KOJEHHBIX CYCTaBOB XapaKTepHO reHepa-
JIM30BAaHHOE MTOPAKEHHE BEH HIDKHUX KOHEYHOCTEH (JIBYCTOPOH-
Hee TOpaKeHUE KIIaNaHOB OOJBIION MOAKOKHOM BEHBI M MAJIOH
TIOJIKOXKHOI BEHBI, TsDKENasi CTEIEHb KIAMaHHOW HemoCTaTod-
HOCTH BEH), KOTOPOE BBIIBICHO Y 53% MAaIMeHTOK STOW TPYIIIIEI
npoTtuB 20% KeHImuH KOHTpoabHOH rpymmsl (p=0,0004). Tlocne
KOPPEKIUH TI0 HHJEKCY MACChI TeJla Pa3HHI[A B YACTOTE BAPUKO3-
HOI1 00JIe3HN MEXKTy TPYIIIaMU OCTaBaIach KIMHUYECKN U CTaTH-
ctrdecku 3HaunMoit: O =2,7; 95% AU [1,1 — 6,7], p = 0,036.

3akouenne. [Tanmentku ¢ OA kosneHHbIX cyctaBoB 40-60
JIeT UMEIOT BapHKO3HYIO 0O0JEe3Hb HMKHUX KOHEUHOCTEH, IpH-
3HAKU XPOHMYECKOM BEHO3HOM HEOCTaTOYHOCTH Yalle, YeM UX
37I0pPOBBIE CBEPCTHHUIIBL. XOTS OXKHPEHHE SIBISETCS (aKTOpPOM
pucka kak obonx 3aboneBanuii, Mexxxy OA KOJEGHHBIX CyCTaBOB
Y BaPUKO3HOM OOJIE3HBIO0 HU)KHUX KOHEYHOCTEH CYIIeCTBYET ca-
MOCTOSITEeNIbHAsL ACCOLUALIUS.
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