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Lens uccnedoganusa: n3ydeHne 0COOEHHOCTENH PEHTTEHOBCKHX MIPOSIBICHNIT apTPO3a KONEHHBIX CYCTaBOB Y KEHIIUH pa3-
JIMYHOTO BO3PACTa B 3aBUCUMOCTH OT COCTOSTHHSI MUHEPAJILHOM IIJIOTHOCTH KOCTH M CTETIEHH BBIPAXKEHHOCTH PEHTIeHOMOopdo-
METPHIECKUX NIPU3HAKOB OCTEOIICHUH U OCTEOII0PO3a T03BOHOYHOTO CTOI0A.

Mamepuanst u memoosl: B NCCIEIOBAaHIN IPUHAMAIIO yyacTHe 82 KEeHIIMH B Bo3pacte oT 50 10 77 nert, pa3nenéHHbIxX Ha
TpH HEepaBHbIE 10 COCTaBy Bo3pacTHbIe rpymisl (5059, 60-69, 70 net u crapuie); Ui OLIEHKH PEHTIeHOMOP()OMETPHIECKUX
MIPU3HAKOB OCTEOIICHUH U OCTEO0I0p03a HCIOIB30BAIIICH CTAHAAPTHEIE PEHTICHOTPaMMBI TPYIHOTO ¥ HOSICHHYHO-KPECTIIOBO-
TO OT/IETIOB MIO3BOHOYHOTO CTONI0A B JIBYX MPOEKIHUSX; TPOSIBICHHS TOHAPTPO3a OLEHUBAINCH II0 PE3yNbTaTaM peHTreHorpadun
KOJICHHBIX CYCTABOB B MPSIMOM MPOEKIMH — BBIYMCIISIICS HHAEKC KOJIEHHOTO CyCTaBa, IPOM3BOAMIACH MOTYyKOJINYECTBEHHAS
OIIEHKA XapaKTEePHBIX PEHTTCHOBCKHUX H3MCHEHHMI; B Ka4eCTBE METOAUKHI a0COPOIIOMETPHH UCTIONB30BAIACh KOJTHIECTBEHHAS
PEHTreHOBCKas KOMIBIOTEPHAsS ToMOrpadus Ha KOMIBIOTEpHOM ToMorpade Somatom ¢pupmsl «Siemensy 2, 3, 4 TOSCHUYHBIX
I03BOHKOB.

Pe3ynvmamet: 0XXxniaeMo TOITy9IeHO CHIDKEHHE HHIEKCA KOJICHHOTO CycTaBa ¢ BO3pacToM. B camoii crapreif Bo3pacTHOH
rpymne (6onee 70 yneT) npu MUHUMAIbHOH MUHEPAIBHOM INIOTHOCTH KOCTHOHM TKaHU M HanOoee BBIPAKCHHBIX PEHTTCHOB-
CKHX TIPOSIBJICHHI OCTEOIICHHHU U OCTEON0P03a O3BOHOYHOTO CTONI0A 3a()UKCHPOBAHO OTCYTCTBHE JOCTOBEPHOTO yBEIHMYCHUS
pacnpocTpaHEHHOCTH HPOSIBICHUH apTpo3a KOJICHHBIX CyCTaBOB B BHIE CYOXOH/IPAIEHOTO OCTEOCKIEpo3a M KOCTHBIX pa3pac-
TAHUH IO KpasiM CyCTaBHBIX IOBEPXHOCTEM.

Bo1600b1: pe3ynbTaThl JaHHOW PabOTHl yCTaHABIMBAIOT B3aMMOCBSI3b MEX/Y BEJIMUMHONW MUHEPAIbHOW IUIOTHOCTH KOCT-
HOM TKaH! M PEHTT€HOBCKUMH TIPOSIBICHISMHE apTPO3a KOJIEHHBIX CYyCTaBOB B BH/IE CyOXOH/IPATLHOTO OCTEOCKIIepO3a U Kpae-
BBIX KOCTHBIX pa3pacTaHuil.

KonroueBsbie ciioBa: apTpo3 KOJEHHBIX CyCTaBOB; TOHAPTPO3; OCTEONOPO3; OCTEONEHHsI; KOJINUSCTBEHHAsT PeHTTCHOBCKAsI
KOMITBIOTEpHAst TOMOTpadust
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Abstract

Objective. To study the features of X-ray manifestations of knee joint arthrosis in women of different ages, depending on
bone mineral density and severity of X-ray morphometric signs of osteopenia and osteoporosis of the spinal.

Materials and methods. The study involved 82 women aged 50 to 77 years, divided into three unequal age groups (50-59,
60—69, 70 years and older); to assess the X-ray morphometric signs of osteopenia and osteoporosis, standard radiographs of
the thoracic and lumbosacral spine in two projections were used; manifestations of gonarthrosis were assessed by the results
of radiography of the knee joints in a direct projection — the index of the knee joint was calculated, and a semi-quantitative
assessment of characteristic x-ray changes was made; Quantitative X-ray computed tomography on a Somatom CT (Siemens)
of 2, 3, and 4 lumbar vertebrae was used as an absorptiometry technique.

Results. As expected, a decrease in the index of the knee joint index with increasing age was observed. In the oldest age
group (over 70 years), with minimal bone mineral density and the most pronounced X-ray manifestations of osteopenia and
osteoporosis of the spinal column, there was no significant increase in the prevalence of manifestations of arthrosis of the knee

joints in the form of subchondral osteosclerosis and bone growths along the edges of the articular surfaces.

Conclusions. The results of this study establish the relationship between bone mineral density and X-ray manifestations of
arthrosis of the knee joints in the form of subchondral osteosclerosis and marginal bone growth.
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AxTyanbHocTb / Relevance

Bomnpoc 0 KOMIUIEKCHBIX MPOSIBICHUSIX TUCTPOQH-
YECKUX M3MEHEHHUH KOCTHO-CYCTaBHOW CHCTEMbI OCTa-
ércs oHOM M3 Hanmboee aKTyaJbHBIX MPAKTHYECKUX
BOIIPOCOB COBPEMEHHOH JIy4eBOM THarHocTHku. Pemre-
HHE 3TOH MpoOIeMbl, KaK CUATAIOT, CBI3aHO C 0COOCH-
HOCTSIMH COYETaHHBIX M3MEHEHHMH Pa3INYHBIX CTPYK-
Typ KocTu Kak oprana [1-3]. Ilonaratot, uro BennynHa
MHUHEPAJIbHOW IUIOTHOCTH KOCTHOW TKaHM (KOCTHOH
Macchl), YMEHBIIAIOMAsICA ¢ BO3PAacTOM (BO3pacTHas
OCTEONEHHS) ¥ TIPH PA3BUTHH OCTEOIIOPO3a, XapaKTep
1 CTENEeHb TUCTPOPHUIECKHE N3MEHEHUH CYCTaBOB IIPU
apTpo3e, OCTEOXOHIPO3€e, a TAKKe M3MEHEHUsI CBS30K
BCJIC/ICTBHE CIIOH/IMII03a, Ooste3HN DopecTbe U HHTE30-
TIarny, 3aKOHOMEPHO M TECHO B3aHMMOCBS3aHBI MEXIY
coboro [4—6]. Bmecte ¢ Tem, Hampumep, 10 CUX II0p,
OBITyeT MHEHHE O TOM, YTO IPH OCTEOIIOPO3e, MO He-
SICHBIM TIPUYMHAM HE Pa3BHBAIOTCS JUCTPOPHUCCKHE
W3MEHEHHSI KPYITHBIX CyCTaBOB. TakuM oOpas3oM, H3-
yueHHEe 0COOEHHOCTEH MPOSIBICHUM apTpo3a MpH pas-
HOW CTETICHNW OCTEOICHUH, OIEHKAa B3aMMOCBS3U Pa3-
JUYHBIX BHIOB TUCTPOPHUUECKUX H3MECHCHHH HMEeT
OIpeIeIEHHOE HAayYHOE 1 TIPAKTHIECKOe 3HAUCHHUE.

Martepuanbi u metoapl / Materials and methods
J17st pereHuns HOCTaBIICHHBIX 33/1a4 ObLT M3yYeH KOM-
TUIEKC PEHTIeHOMArHOCTUYECKHX, PEHTIeHOMOopdome-
TPUYECKHX U a0COPOIIMOMETPHUECKIX JIAHHBIX 82 KeH-
il B Bo3pacte ot 50 g0 77 net, pa3nenéHHbIX Ha TPU
HepaBHBIE 10 COCTaBy BO3pacTHBIE rpymis (50-59, 60—
69, 70 net u crapiue). B cocras nepBoii rpymiTsl BOIUTH
20 manMeHToK co cpeaHuM Bo3pacToMm 54,2+3,16 rona,
B COCTaB BTOpoit 32 xeHmuHbI (64,84+2,80 rona), TpeThs
rpynmna Bkiroumia 32 nanueHTku (72+2,34 rona).
PeHTreHOBCKHE TPOSIBICHHS apTpo3a KOJEHHBIX
CYCTaBOB OIPEJEISUIUCH 10 IIMPHHE PEHTTCHOBCKOM
CYCTaBHOM INIENM B MEAMAIIBHBIX OTJENaX CycTaBa

Patient-Oriented.ru

B BHUJIC €€ OTHOILICHHUS CyCTABHOH IIETIM B BUJIC MHICK-
ca KOJICHHBIX CyCTaBOB — OTHOIICHNE MAaKCHMaJIbHOMN
MIMPUHBI PEHTICHOBCKOW CyCTaBHOM IIENHN K pa3Mepam
BHYTPEHHEH ITOJIOBUHBI IIaTPOPMBI 00IIbIIEOEPIIOBOI
koctd B MM (MKC) (cMm. puc. 1), a Takke 10 JaHHBIM
TIOJTYKOJIMYECTBEHHOW METOANKN CyMMapHOH OIIEHKH
PEHTICHOBCKHMX M3MEHEHHH B 6amtax ot 0 10 6 B 3aBU-
CHUMOCTH OT CTENICHN CYOXOH/IPAIBHOTO OCTEOCKIEpPO3a
(0-3 6amma) (cM. puc. 2) U KOCTHBIX pa3pacTaHdil IO
KpasM CyCTaBHBIX noBepxHocTei (03 Oamra) (OA —
octeoapTpo3) (puc. 3). s oCTmKeHHS HanuOOoIbIIeH
JoctoBepHOCTH ompeneneHne OA mpoBOAMIOCH Of-
HUM HCCIIEA0BATEIICM.

W3ydensl naHHBIE aOCOPOLMOMETPUYECKOTO HC-
CJIC/IOBAHUSI C OINPEJCIICHHEM MHHEPAIBLHON IIOTHO-
CTH KOCTH TeJl TOSICHUYHBIX ITO3BOHKOB, PE3yJIBTATHI
PEHTICHOBCKOH MOpP(OMETPHN TTO3BOHOYHOTO CTOJIOA
U JIaHHBIE peHTreHorpaduu 000MX KOJICHHBIX CYyCTaBOB
B IIPSIMOM poeKUuK 74 sxeHIuH B Bo3pacte 5077 ner,
pa3nenéHHbIX Ha TPU BO3PACTHBIE TPYIIIBL.

Jlisi  OLGHKM MUHEPabHOW IIOTHOCTH KOCTH
(MIIK) mpoBoamiack cTaHIapTHOE abCOPOIIMOMETPH-
YECKOE MCCIIEI0BAHKE MTOSICHUYHOTO OT/IeJIa TO3BOHOY-
HOTO CTOJIOA B BHJIE KOJMUYECTBEHHOW PEHTTEHOBCKOM
KOMITBIOTEPHOH TOMOTpaduK Ha KOMITBIOTEPHOM TO-
Mmorpade Somatom ¢upmsl «Siemensy». AdcopOumo-
METPHUYECKOE CKaHWPOBAHUE CPEIAHUX OTIEIIOB TEJ 2,
3, 4 TI03BOHKOB NPON3BOMIIOCH NEPIICHANKYIISIPHO UX
MPOAOJIBHON OcH ¢ TonuHoON cpe3alOMm B coyera-
HHUH C CHHXPOHHBIM (paHTOMOM. Pesynbrarsl 0Opabarsi-
BAJINCHh AHAJIUTHYECKOM MPOrpaMMON TPON3BOAMUTEIS
tomorpada. [Ipu aHanmm3e TaHHBIX aOCOPOIMOMETPHH
YUUTBIBAINCH CPEIHSS TUIOTHOCTD T'y04aTod KOCTHOU
TKaHW B MI/MJI — CpEIHssI BEelIWYMHA MUHEPAJIbHOU
IUTOTHOCTH T'y04aToi KOCTH TPEX CKAHUPOBAHHBIX TEI
MOSICHUYHBIX TTO3BOHKOB.

MaureHToopreHTUPOBaHHas MeanUmHa 1 Gapmaung 2024 tom 2 Ne3
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Puc. 1. Memoouxa usmepeHus UHOEKCA KONEHHO20
CYCmasa— OMHOUleHUE BbICOMbL PEHM2eHOBCKOU C)-
CMABHOU Wenu K wupume HymperHel no106UnbL Onop-
HOUL NIOWaOKU O6onbUedepyo8oll KOCMuU 8 MM

Fig. 1. Method for measuring the knee joint index — the
ratio of the height of the X-ray joint space to the width of
the inner half of the supporting surface of the tibia in mm

Puc. 2. IIpumep cybXOHOPAIbHO20 OCMEOCKepo3d, Co-
omeemcmeyrowemy 2 baiiam

Fig. 2. An example of subchondral osteosclerosis cor-
responding to 2 points

[Ipr3HaKy OCTEONECHUH M OCTEOIOPO3a MO3BOHOY-
HOTO CTOJIOA BBISBISUINCH 1O JAHHBIM PEHTTCHOBCKON
Mopdomerpun (PM) Ha crioHAHIOrpaMMax TPYIHOTO
1 TIOSICHUYHOTO OTJIEJIOB, BBITIOJHEHHBIX C COOIIOIC-
HUEM psla COOTBETCTBYIOIIMX IIPAaBWJI, C OIEHKON
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DIyOUHBI U PacIpOCTPaHEHHOCTH e(OPMAIMOHHBIX
W3MEHEHUH Tell MO3BOHKOB, CBOWCTBEHHBIX IS ITHX
MU3MEHEHHUH. YUYHUTBIBAIOCH CHHU)KCHHUE WHIIEKCOB TEI
MO3BOHKOB IO OTHOIICHHIO K BO3PAaCTHONW HOpME Ha
3,5 u 6olee cTaHAAPTHBIX OTKIOHEHHH (sd) [5].

Puc. 3. Ilpumep apmpo3za KoneHHo20 cycmasa ¢ 8ulpa-
JHCEHHBIM CYOXOHOPATLHBIM CKAEPO30M (3 bana) u Kpyn-
HbIMU KPAesblMU KOCHHbIMU paspacmanuamu (3 bania)
Fig. 3. An example of arthrosis of the knee joint with
pronounced subchondral sclerosis (3 points) and large
marginal bone growths (3 points)

PesynbraTtbl n 06cyxaeHne /
Results and discussion

Cpeanstss  BenmuunHa HWKC u OA  cocraBunm
0,12+0,02 u 4,0+0,02 6amma coorBercTBeHHO. Cpej-
HSSL PacmpOCTPaHEHHOCTh PEHTTEHOMOP(OMETpUYC-
CKHX MPHU3HAKOB OCTEONCHUU U ocTeornoposa (PM) co-
craBmia 2,2+0,14 nedopmanuu Ha OJHOTO MAIUCHTA.
B ta6mure npusenens ganasie 00 UKC, OA, a Taxke
MIIK u PM o0ciie0BaHHBIX MAITUCHTOK, Pa3AeIEHHBIX
Ha TPHU BO3PACTHBIC TPYIIIIHL.

Kak cnemyer u3 mpeacTaBICHHBIX JTaHHBIX, C BO3-
pacToM OTMEYAeTCsl CYNICCTBEHHOE CHI)KCHUC 3HAue-
HUS MHJCKCA KOJICHHOTO CYyCTaBa, CBUICTEIBCTBYIO-
ee o BEIpaKEHHOM, Ooliee, UeM B JIBa pasa, CyKCHHU
PEHTIEHOBCKOM CYCTaBHOHM IEAM B caMOM cTapuieit
BO3pacTHOM rpynne. Bmecre ¢ TeM, B 3TOH ke rpymne
[0 CpaBHEHUIO ¢ Bo3pacToM 60—69 setr, oTMEueHOo OT-
CYTCTBHE JOCTOBEPHOTO YBEIHUYCHHS PACHpPOCTPAHEH-
HOCTH JAPYTHX TPOSBICHUN apTpo3a B BUJE CYOXOH-
JIPaTbHOTO OCTEOCKIIEPO3a U KOCTHBIX pa3pacTaHHi Mo
KpasiM CyCTaBHBIX IOBepxHOCcTell. bonee Toro, B 3TOM
BO3PACTE ONPEICIICTCS JaXKe HEKOTOPOES YMCHBIIICHHE
3HAUCHUS CPECTHCH OIIEHKU 3TUX U3MCHCHHUH.

Patient-Oriented.ru
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Tabnuua. 3HayeHVe Uccief0BaHHbIX NOKa3aTenel COCTOSIHUS KONEHHbIX CyCTaBOB U MO3BOHOYHOrO cTonba
B 3aBUCMMOCTU OT Bo3pacTta (IMi=m)

Table. Values of the studied indicators of the knee joint and spine according to age (M+m)

MKC 0,15+0,04 0,10+0,02 0,06+0,02

OA (6annbl) 2,3+0,96 4,8+0,22 4,0£0,18
3HaveHve MMK mr/mn 111,3£2,44 81,8+2,24 69,9+2,88
PM 1,9+0,16 2,8+0,14 4,9+0,14

BbIsiBIeHHOE 3HAUMTENNBHOE, TTOYTH BIIBOE, BO3pAcT-
HOE CHIKCHHE MUHEPAILHOM IUIOTHOCTH KOCTH C OJTHON
CTOPOHBI, ¥ 3HAYUTEIIFHOE YBEIMUCHHE PACIIPOCTPAHEH-
HOCTH Je(D)OPMAIIMOHHBIX WM3MEHEHHH TeJl TO3BOHKOB
C JIPYTOi, COOTBETCTBYIOT XOPOIIO M3BECTHBIM JAHHBIM
0 TIPOSIBIICHHSIX BO3PACTHON OCTEOIICHUH U OCTEOIIOpO3a.

[Ipn ananmmM3e Bcero KOMIUIEKCA MOJYYEHHBIX pe-
3yJIBTaTOB € Y4ETOM MX OTHOCHTEIBHOW perpe3cHTa-
TUBHOCTH MOJKHO OTMETHTB, YTO apTPO3 KOJECHHBIX
CYCTaBOB TIpH CHIKCHHHM MHHEPaJIbHOW IUIOTHOCTH
KOCTH TIPHOOPETaeT ONpe/eIEHHbIC THArHOCTHUECKHE
0COOCHHOCTH, OTJIMYAIOLINECS OT KIACCHYECKUX IpO-
sieieHuid Oone3nu. 1o Beeil BeposTHOCTH, HapyLIeHUE
PEMOJICTIMPOBAHKS KOCTH TIPH CHIDKCHHHM KOCTHOM
Macchl H3-3a ociabieHus ocreoOnacTHON (yHKIMN
TIPEMSITCTBYET PAa3BUTHIO SIBICHUI CyOXOHIPaIBLHOTO
OCTEOCKJICP03a 1 KOCTHBIX pa3pactaHuii. Bmecte ¢ tem,
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B CBSI3H C 3THM IVIABHOE NMPOSIBJICHUE apTPO3a KOJIEHHBIX
CYCTaBOB, CY)KCHHE PEHTTCHOBCKOM CyCTaBHOMW ILEJIH
BCJIC/ICTBUE JUCTPOPHUUCCKUX HM3MCHEHHH XPSIIEBBIX
U CBSI30YHBIX CTPYKTYp, IPH CHWKEHUH MUHEPATbHOMN
IUIOTHOCTH KOCTH CTaHOBUTCS 00JIee BEIPAKEHHBIM.

BbiBoabl / Conclusions

PeHTreHOmMarHocTHYEeCKHe TPOSBICHUS apTpo3a
KOJICHHBIX CYCTaBOB 3aBHUCST OT BEITUYNHBI MUHCPAIb-
HOMU IUNIOTHOCTH KOCTHOM TKaHH.

[Ipu BO3pacTHOM WM TATOJIOTHYECKOM CHUKCHUU
MHUHCPAIBHOW TUIOTHOCTH KOCTH OCHOBHBIM PCHTTC-
HOJMAarHOCTUYECKUM TPOSBICHUEM apTpo3a KOJCH-
HBIX CyCTaBOB CTAaHOBHTCSI CY)KCHHE PEHTTCHOBCKOU
CYCTaBHOU IIEIH, a 3HAYCHHE CyOXOHAPAIEHOTO OCTE-
OCKJIEpPO3a M KOCTHBIX pa3pacTaHHid 110 KpasiM CyCTaB-
HBIX IIOBEPXHOCTEH CHIKACTCSI.
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