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Lleav — cosdanue kapmvL mosujunbl euasunoboeo xpawa Ha ocHoBanuu MPT 045 nocaedytoujeri oyenxu
eé npu cmanoapmHoll peHimeeHoepaduU KoAeHHoeo cycmaba.

Mamepuarvt u memoovt. B uccaedoBanue Grarouenvt pesysvmamo. MPT kosennvix cycmaBol 120 uea.:
65 xerujun u 55 mykuun 8 Bospacme om 35 0o 59 sem (cpednusi Bospacm 47,048,1 200a) ¢ pasauumsim
noAoxenuem ocu koneunocmu. Tomoepamm npabuix kosenHvix cycmabob 6vii0 58, seBvix — 62.

Bce pesyavmampt 06padbamusibasuce npu nomousu npoepammst Syngo fastView c yeavio co30anus modeau
OucmanvHoz2o 3nughusa bedpeHHOl KOCIU U NPOKCUMAABHO20 3nudbu3a 604buLedepy0601l Kocmu, a makxe
Ouccexyuu xpaweboii mxanu u kocmu. Caeoyiouum 3manom BvinoAHAA0CH onpededeHue MOAUUHDbL
XpAWA N0 CO30AHHBIM MOOeAAM ¢ UHMepBaioM 6 2 MM C yedblo cO30aHUA KApimbl, N0 Komopoil 6 0ase-
HetlueM MOXHO OYeHUMb MOAUWUNY XPAUA HA OCHOBAHUU CINAHOAPIIHOLL PeHIN2eHOPAMMDL KOAHHO20
cycmada.

Pesyavmamut. Toawuna euasunoboeo xpsua kosennoezo cycmaba Bapvupyem 6 3abucumocmu om noia u
decpopmayuu ocu koHeuHocmu. Tak, HAUOOABILAA MOAWUHA XPAUYA ONPEOCAAAACH Y MYXKHUUH HA cycmab-
HOUl noBepxHocmu OucmasbHoeo snugpusa beopa Ha 1,5-2,0 cm Bviwe Mecma npukpenienus nepeorei
KkpecmoofbpasHotl cBasku, a cpeouas moawuna Ha 6Gedpe cocmabasra 1,900£0,425 mm. Hauboavuiasn
MOAWUHA XpAwA HA CYcmabHotl nobepXHOCHU NPOKCUMAAbHO20 3nudhusa boAvuiedepyoboil Kocmu
Y MYOKUUH OmMedalac 6 HapyxHom omoede, a cpedHAs moaujuna cocmabasia 1,640£0,434 mm. Ilpu
Bapycroi deghopmayuu eoseHU CpeOHAA MOAUUHA euarunobo20 xpawa cycmabroi nobepxHocmu npo-
KCUMAAbHO20 omoeaa DoabuiebepLoBotl Kocmu 3HAUUMEAbHO CHUXeHa u cocmabasiem 1,456%0,735 mm,
npu Basrveycroi degpopmayuu cpeduss moauuna cocmabasem 1,028+0,724 mm.

BuiBoov. Kapma euasuroBoeo xpauja xosenHoeo cycmaba nosbossiem cyoums o KoHkpemHou Beauvune
MOAWUHLL XPAWA 6 KOHKpemHoM omoede cycmaba Ha OCHOBAHUU CMAHOAPTHbIX peHIeeHo2paMMm bes
Gomosnenus MPT. Iloayuennvie Oantble 0aiom 603MOKHOCHIb YAYHUIUID PE3YALINAMILL ACUEHUS A0KANb-
Hulx Oeghexmob u bosee docmobepro BuinoaHams npedonepayuoHHoe nAAHUpobanue npu Heodbxo0uMocHu
3H00NpOmMesupobanis KosenHozo cycmaba.

KatouebBuie croba: xpaw, moauwjuna xpaua, A0Ka1bHble 0egheKinbl, 0Cmeoapmpun.

Brenenue. OHOM U3 aKTyalbHBIX MPOOIIEM
COBPEMECHHOU OPTOICIUU SBIACTCS 3HAYUTCIIb-
HBI POCT YacTOTHI BCTPEYAEMOCTH JIeTEHEpa-
TUBHO-TUCTPO(PHUSCKUX 3a00JCBAHUIA KPYITHBIX
cyctaBoB [1, 2], yTO NPUBOAMUT K YBEIHYECHHIO
3aTpar Ha MarHOCTHKY, JICUCHHE W peabuiura-
WO TIAIMEHTOB C JIAHHOMW Matojioruei [3, 4].

Juarnoctuka 3a0oJeBaHMi KOJICHHOTO CYyC-
TaBa HauMHaeTcs ¢ pentreHorpadun (RQ) B 1Byx
npoekiusax [5]. K coxanenuto, TaHHBIM METON
HE TMO3BOJISCT IOJIYYUTh IOJIHOICHHYIO WH(pOP-
Mal{I0 O COCTOSIHUM THAJIMHOBOTO Xpsma [6].
HaunGonee n0cTOBEpHBIM W MaJIOMHBAa3MBHBIM
METOJIOM JTUArHOCTHUKUA B TAKUX CIydasiX SIBIIS-
erca MPT [7].

HeoOxoaumMo OTMETHTH, YTO MeIUalbHBIE
OTJIENbl KOJIEHHOTO CycTaBa MCIIBITHIBAIOT Ha-
rpy3ky Ha 50 % BbImle, uyeM narepajbHBIE.
K Tomy e MeauanmbHBIF MEHHCK TIOIJIOIAeT
50 % wHarpy3ku, TOrIa Kak JiaTepajbHBIA Me-
Huck — 110 70 % [8, 9]. bonbmas yacTe Harpy3ku
€CTECTBEHHO HPUXOIUTCA Ha THATIMHOBBINA XPSALI
[10]. B omnoit u3 kpynHbIX padoT S. Lee uzyyan
OMOMEXaHUKY KOJIEHHOTO CyCTaBa M €€ BIMSHHUE
Ha COCTOSIHME THaJMHOBOTO XpAlia. ABTOp MO-
Kazal, 4TO B OTHENaXx, Ilie UMeeTcs HanOOoIbIIuii
KOHTaKT MEXIY CyCTaBHBIMH IOBEPXHOCTSIMH,
TOJIIMHA THAJHMHOBOTO XPSAIIa MOXET OBITH BBI-
mre Ha 40 %. CTOUT OTMETUTL, YTO TOJIIMHA
Xpslla MOXKET 3HAYUTEIbHO BapbUPOBaTh B pas-
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HBIX OTJeNIaX, OCOOCHHO MpH aedopmanuu ro-
nenu [11, 12].

Heas wucciaenopanusi. Co3naHue KapThl
TOJIIIIMHBI THAIMHOBOTO Xpslla HA OCHOBAHWUU
MPT gns nocnenyromeid KOCBEHHOW OLIEHKH €€
M0 CTAaHAAPTHBIM PEHTTEHOTpaMMaM KOJICHHOTO
cycraBa 0e3 HEOOXOJUMOCTH MPUMCHEHHUS I0-
MIOJTHUTEIILHBIX METOJIOB 00CIICI0BaAHUSI.

Marepuaynsl U MerToabl. B uccnenoBanue
BKJIIOUEHB! pe3ysibTaTel MPT koneHHBIX Ccycra-
BOB 120 den. YUuTHIBaINCH BO3PACT MAIllMEHTA U
O0Ch KOHEYHOCTH (HeWTpanbHas, Bapyc 10 8°,
Bajgpryc jgo 8°) (tadm. 1). OO6cnemoamuch
65 xeHIMH 1 55 Myx4uH. Bo3pacT nanueHTos

BappHupoBal oT 35 g0 59 mer (cpemHuit —
47,0+8,1 rona). TomorpaMM npaBBIX KOJEHHBIX
CycTaBOB OBbLIO 58, 1eBbIX — 62.

Ha nepBoM stame Bce ToMmorpaMMel o6pada-
Syngo
fastView ¢ menplo co3laHHsS MOJENU IHUCTallb-

THIBAJIUCh IIPU IOMOIIU IPOrpamMMBbl

HOro oSnuduza OeIpeHHOW KOCTH U MPOKCH-
MaJIbHOTO 3nudu3a O0onbIIeOepoBOl  KOCTH,
a TaK)Ke JUCCEKIMU XPSIIEBOHl TKAHU U KOCTH
(puc. 1).

Omnpezensiiack TOJMIIMHA Xpsila 000X CycC-
TaBHBIX KOHIIOB 10 MEPHUMETPY C HHTEPBAJIOM
B 2 MM Y TNalMEHTOB CO 3JI0POBBIM KOJCHHBIM
cycraBoM (puc. 2, 3).

Tabauya 1

Pacnpeueﬂeﬂne NanuEeHTOB B 3ABUCUMOCTH OT OCH KOHCYHOCTH

Ocb KOHEYHOCTH HopmaiibHblii KOJICHHBII cycTaB
Hetfitpansnas 32
Bapyc mo 8° 16
Banbryc o 8° 18
Bcero 66

Puc. 1. Brlnenenye THATMHOBOTO Xpsiia OepeHHOM KOCTH

Puc. 2. TonuyHa ruaJiItHOBOTO Xpsillia
B MIPSIMOM MTPOEKLIUU

Puc. 3. TonuyHa ruaJInHOBOTO Xpsillia
B OOKOBOMW TIPOEKINH
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Takum 0Opazom ObuLIa ONpeeicHa CPeaHss
TOJIIMHA THAJMHOBOTO XpsIla KOJEHHOTO CyC-
TaBa Ha KaXIOM y4YacTKe B 3aBUCHMOCTH OT IIO-
Jia ¥ TOJIOKEHHS rojieHH. Bee nmonmydeHHble qaH-
Hble 00padaThIBAINCh CTaTUCTUYECKUM CIIOCO-
00M C MOMOIIBIO CIENUATU3UPOBAHHBIX IPO-
rpamm (Microsoft Exel 2007, SPSS Statistics 21)
U C UCToNb3oBaHueM Kputepus CThIOJEHTa, YTO
MO3BOJIMJIO CO3/1aTh CBOEOOpPa3HBIH MakeT Ko-
JICHHOTO CyCTaBa C yKa3aHHEM TOJIIUHBI THAIH-

0

0 20 4
[

TonwwmHa, mm

Puc. 4. TonmuHa ruanMHOBOTO XpsIIa
B AMCTAILHOM OTIele Oeipa y My>KUHH

HOBOT'O XpsIlia B pa3jIMYHBIX OTAEIaX KOJICHHOTO
cycraga.

PesyabTaTel. [lomyueHHbIC NaHHBIC MO3BO-
JISIFOT OTPEJICITUTh TONIIMHY THAJTMHOBOTO XPsIlia
B pasHbIX OT/eNax KOJIEHHOTO cycTara (puc. 4, 5).

CpenHsis TOJIIUHA THATMHOBOTO XPsiilia KO-
JICHHOTO CyCTaBa IpejcTaBieHa B Ta0m. 2.

CpenHsis TOJIIMHA THATMHOBOTO XPsiiia KO-
JICHHOTO CycTaBa B 3aBHCHMOCTH OT aedopma-

IIUY TOJICHU MPEJICTaBICHA B Ta0I. 3.

Jo

0 2.0 4.0
| onwunHa, MMm.

Puc. 5. TonuHa rHalTMHOBOTO Xpslla
B IIPOKCUMAaJIBHOM OT/IeJNe
00J1b111e0EPIIOBOM KOCTH Y MYXUUH

Tabauya 2
CpeaHsisi TOJIIMHA THAJTHUHOBOI0 XPAIA KOJEHHOI0 CyCTaBa
on CermeHTt Cpeansis TOJUHA, MM
Myx. Benpo 1,900+0,425
Myx. l'onenn 1,640+0,434
Ken Benpo 1,620+0,448
Ken. Tonenn 1,280+0,444
Tabruya 3
Cpennsisi TOJIMHA THATHUHOBOI0 XPAIA KOJEHHOI0 CyCTaBa B 3aBUCHMOCTH
oT e)opMaluM IoJIeHH
Hedopmanus Cerment Cpeansisi TOJIIMHA, MM
Bapyc benpo 1,456+0,735
Bapyc Toneub 1,245+0,718
Banbryc Benpo 1,302+0,864
Banbryc T"onens 1,028+0,724
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IIpenioxkenHass KapTa TOJIIMHBI KOJIEHHOTO
CycTaBa IIO3BOJISIET KOCBEHHO CYAHMTb O KOH-
KPETHOU BEIUYMHE TOJIIMHBL XPSIIA B KOHKPET-
HOM OTJEJlIe CyCTaBa Ha OCHOBAaHMM CTaHIApT-
HBIX peHTreHorpamMm 0e3 BeimosHeHuss MPT.
ITonyuennsie JalT
YIYYIIUTh PE3yJbTaThl JEUYECHUS JIOKAJIBHBIX Je-

JTaHHbBIE BO3MOKHOCTb
(exToB H OoJiee JOCTOBEPHO BEHIMONHATH MPEao-
NepalroHHOE IIAHUPOBaHKUE MPU HEOOXOIUMO-
CTH 3HAONPOTE3UPOBAHUS KOJIEHHOIO CYCTaBa.
Oocyxnenne. ba3oBeiM MeTOsOM 00CIENO-
BaHUs MALUEHTOB C 3a00JICBaHUSMU M TIOBPEXKIIE-
HUSIMU KOJICHHOTO CYCTaBa SIBIISIETCS PEHTTCHO-
rpadus B AByX NpoeKIusix. JlaHHbII METO/I HE T10-
3BOJISIET OLIEHUTD TOJILUHY THAIMHOBOTO XPsIIa, a
MPT 3adacTyro HEBO3MOXKHO BBIIOJIHUTH BBUIY
HAJIMYKsI POTUBOIIOKA3aHUH, B T.4. HAIWYUS UM-
TUIAHTUPOBAHHBIX METAJUIOKOHCTPYKIIMH B Opra-
HU3ME, a TaKKe BBICOKOH croumoctu [13]. Vum-
TBIBas 3TO, HEOOXOAUMO HMETH BO3MOXKHOCThH
OLICHKY TONIIMHBI THAJIMHOBOTO XpALIa CTaHAAPT-
HBIMH U HEIOPOTMMH METOJIaMH JTarHOCTHKH.
BonpmuHCTBO paboT I1O0 MO3BONISIIOT OIIe-
HUTH CPEIHIOI0 TONIUHY THAITMHOBOTO XpsIia B

JIuteparypa

PasTUYHBIX OTHAENaX KOJICHHOTO CycTaBa, 0O
BOOOIIE OTPaHUYUBAIOTCS CPEIHEH TOIIMHOM
[14, 15]. OgHako OYEBHIHO, YTO TOJIIMHA XPs-
IIEBOTO TOKPOBa HE MOXKET OBITh YCpEIHEHa,
TaK KaK OHa 3HAYUTEIHHO BaphbUPYET B pasziuy-
HBIX OTJEJIaX CyCTaBa. DTO OCOOCHHO aKTyalbHO
MIPH UMEIOIHUXCS 1ehOpMaIUsIX KOHSUHOCTH.
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MAKING A THICKNESS MAP OF THE HUMAN KNEE HYALIN CARTILAGE
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The objective of the paper is to make a thickness map of the hyaline cartilage using MRI for its subsequent
comparison with standard knee joint X-ray.

Materials and Methods. The study included MRI of knee joints of 120 patients: 65 females and 55 males,
aged 35-59 (mean age 47.0+8.1) with different limb axes. There were 58 sectional images of the right knee
joints, and 62 images of the left knee joints.

All results were processed using the Syngo fastView program. The aim was to create a model of the distal
epiphysis of the femur and the proximal epiphysis of the tibia, as well as dissections of cartilage tissue and
bone. The next step was to determine the cartilage thickness according to the created models (2 mm inter-
val) in order to make a map, on which the cartilage thickness can subsequently be estimated, based on the
standard knee joint X-ray.

Results. The hyaline cartilage thickness varies depending on the patient’s sex and limb axis. Thus, the
maximum cartilage thickness was in men on the articular surface of the distal epiphysis. It was
1.5-2.0 cm above the end of the anterior cruciate ligament. Its average thickness on the thigh was
1.900+0.425 mm. The maximum cartilage thickness on the articular surface of the proximal epiphysis of
the tibia was in its outer part in men; and its average thickness was 1.640+0.434 mm. During varus tibia
deformity, the average hyaline cartilage thickness of the articular surface of the proximal tibia was signifi-
cantly reduced (1.456x0.735 mm), during valgus deformation the average thickness was 1.02+0.724 mm.

Conclusion. The map of the hyaline cartilage of the knee joint allows us to distinguish the real cartilage
thickness in a certain joint section according to standard X-rays without MRI. The obtained data help us
to improve the results of local defect treatment and to make reliable preoperative planning for
endoprosthetics of the knee joint.

Keywords: cartilage, cartilage thickness, local defects, osteoarthritis.
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