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AHHOTALINA

06ocHoBaHMe. XoHApOMansALWa — pacnpocTpaHEHHas NaTonorus CycTaBoB, NPUBOASALLAS K CHMXEHWIO KauyecTBa HM3HM Na-
LMeHTa. MarHuTHo-pe3oHaHcHas ToMorpadus ABnseTca MeToAoM Bblbopa i auarHocTuku gedekTa cyctaBHoro xpsawa [1].
T2-KapTMpOBaHWe XpsLLa — 3T0 HEUHBA3MBHAsA KOIMYECTBEHHAS METOAMKA, NO3BONIAIOLLAS OLEHUTb ero BpeMs T2-penakcaumm,
YTO MOJET BbITb aKTyasbHO MaLMEHTaM, KOTOPbIM PEKOMEHA0BaHO HabnoLeH e 3a CycTaBHbIM XpSLLOM [2-5].

Llenb — 13yunTb MarHUTHO-Pe30HaHCHBIE XapaKTEPUCTUKM XPALLA KONEHHOr0 CyCTaBa C UCMOSb30BAHWEM PYTUHHOIO Mpo-
TOKOJIa U MeTOAMKM T2-KapTUpOBaHWA Y NaLMEHTOB C PUCKOM Pa3BUTUS XOHLPOMAnNALMUHK.

Martepuansl u Metoapl. [lpocnektusHo B nepuop, ¢ 2022 no 2023 r. BbINOMHWUAM MarHUTHO-PE30HAHCHOE UCCel0BaHNE KO-
neHHoro cycTasa 35 naumeHTam B Bospacte 18—70 net, nognucaslumMM MHGOpMMpoBaHHoe AobpoBonbHoe cornacue. Mccnepo-
BaHWe 0J00pEHO JIOKa/bHBIM 3TUYECKUM KOMUTETOM MHCTUTYTa «MexayHapoaHbii ToMorpaduyeckuit LenTtp» (HoBocnbupck)
Kputepum uckniouenms: ctagus 0bocTpeHns KoMopbuaHbix 3aboneBanuii, AeopMUpyrOLLIMIA 0CTE0APTPO3 KOJIEHHOrO CYCTaBa
[1I-IV cTenexu. OcHoBHYtO rpynny cOCTaBUNM NaLMEHTHI C MPU3HAKaMM XOHAPOMaNALMY; FPYNNY C HaYanbHLIMU AereHepaTuB-
HBbIM1 U3MEHEHUSIMU — MaLMEHTI C JIOKabHBIMM Y4aCTKaMKU UCTOHYEHUA U/UI U3MEHEHUS CUTHAMbHbBIX XapaKTepUCTUK Cy-
CTaBHOIO XPALLA NPW HE3HAYNUTESBHBIX JereHepaTUBHbIX U3MEHEHUSX CYCTaBa MM UX OTCYTCTBUM; FPYNMY KOHTPOJIS COCTaBUNM
nauueHTbl 63 U3MEHEHWN CUTHAMNBHBIX XapaKTEPUCTUK XPALLA, TPaBMaTUYECKUX U [ereHepaTuBHbIX U3MEHEHUI KONEHHOro
cycTaBa. MccnepoBaHue KoNEHHOro cycTaBa MpOBOAMSIOCH HA MarHUTHO-pe3oHaHcHoM ToMorpade Philips INGENIA (c Hanps-
XeEHHocTblo 1,5T) ¢ Mcnonb3oBaHUEM PYTUHHOMO NPOTOKONA: T2-B3BeLUeHHble M3obpaxenus, PD-SPAIR, PD-B3BeLLeHHIe U30-
bpamenus, T1-B3BelleHHblE 1300paxeHUs U MeToaWKM T2-KapTMpOBaHWA C PacyeToM BpeMeHu T2-penaKcaumn XpALLEeBOi
TKaHW. CTaTMCTUYECKUW aHanW3 NpoOBOJMICA C UCMOJb30BaHWEM HernapaMeTpuyeckux MeTofoB uccnepoBanus (U-kputepui
MaHHa-YuTHu, KoadduumeHT koppensiummn CnvpMeHa). Kputnueckuii yposeHb 3HauuMocTu p <0,05.

Pesynbratbl. MeamnaHa Bo3pacta B rpynne KoHtpona — 28,0 [24,0; 38,0] net, B ocHoBHo# rpynne — 48,0 [37,2; 55,7] ner,
B rpynne ¢ HayanbHbIMM [ereHepaTuBHbIMU u3MeHeHuaMu — 48,0 [38,2; 59,5] net. pu aHanuse nokanusauum pedekra
XpALLA KONEHHOro cycTaBa BbisBNeHo, yto y 11 (91,6%) nauneHToB XOHApPOManAUMA onpeaensnace Ha MeauanbHoi da-
CETKEe HAAKONEHHUKA, Y 4 (33,3%) — Ha natepanbHon daceTKe HAAKONEHHUKA, Y 4 (33,3%) — Ha MeAManbHOM MblLLenKe
beppeHHon KocTu. Mpu M3MepeHUM TONLWMHBI XPALLA BbISBIEHA BbICOKAs MHAMBUAYa/bHasA BapuabenbHOCTb 3HaUeHui C eé
L0CTOBEPHLIM YMEHBLLEHUEM TOMbKO B 06nacTu aedexta (p <0,05), 663 AOCTOBEPHBIX PasnMuMin MEXAY rpynnaMu B 0CTalb-
Hbix otgenax (p >0,05). Mpu oueHKe 3HayeHMii BpeMeHW T2-penaKcauuu XpsLla BbISIBIEHO ero CTaTUCTUYECKW 3HauMMoe
yBENMYEHWe B 00NacTu Xpsilia HaJKONEHHUKA — Yy MaUMEHTOB U3 OCHOBHOW IPYMMbl U C HaYaNbHbIMU JereHepaTMBHLIMU
nameHenusmu (p <0,001 n p <0,01), xpswa MeananbHOro Mbllenka 6eapeHHoN KOCT — Y MauMeHToB C AereHepaTUBHbI-
MW u3MeHeHusmMm (p <0,05), B cpaBHEHUM C FPYNMON KOHTPONS. Bbin NpoBeAEH KOPPENALMOHHBIA aHanu3 MeX Ay TOSLUMHOM
XpALlLa u BpeMeHeM T2-penakcauuy, BbisiBNEHbI 3Ha4MMbIe Napbl: B FPyMne KOHTPONS — B 061acTy naTepanbHOro MblLLenka
benpeHHoi Koctu (p=0,011, r=0,636), B 0CHOBHOM rpynne — Ha MeamanbHon daceTke HapKoneHHuka (r=—0,591, p=0,043)
¥ B 0651aCTM MeAManbHOro MoilLesika beapeHHon Koctu (r=—0,760, p=0,004). B ocTanbHbIX ciy4asx AOCTOBEPHBIX 3HAYUMBIX
KOPpensLmiA MeX Ly TONLLMHON XpALLA U FpyNnamMu NaUMEHTOB He BbISIBEHO.

3aksioyeHme. BbiSIBNEHO CTaTUCTMYECKW 3HAUMMOE NOKANIbHOE YBENMUYEHWe BpeMeHU T2-penakcaumu B rpynnax nauueHToB
B CPaBHEHWW C FPYNMoON KOHTPOJIA NP BbICOKOW BapuabenbHOCTU TOMWMHBI XpAla. [peAcTaBneHHbIe pesynbTaThl CBUAE-
TENbCTBYIOT O TOM, YTO NpeobnajalmWwmuM SUarHoCTUHECKUM KpUTEPUEM SIBNIIETCA U3MEHEHME CUMHAMbHBIX XapaKTepUCTUK
¥ noBblleHWe BpeMeHu T2-penakcaumu B CTPYKTYpe XpsiLLa.

KntoueBble cnoBa: MarHMTHO-pe3oHaHcHas ToMorpadus; T2-KapTUpoBaHue; XpALL; XOHAPOManALmA.
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Application of T2 mapping to assess articular
cartilage in patients at risk of developing
chondromalacia
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ABSTRACT

BACKGROUND: Chondromalacia is a common pathology of joints, leading to a decrease in the patient's quality of life. Magnetic
resonance imaging is the method of choice for the diagnosis of articular cartilage defects [1]. T2 mapping of cartilage is a non-
invasive quantitative technique that allows estimation of its T2-relaxation time, which may be relevant in cases where articular
cartilage surveillance is recommended [2-5].

AIM: To study the magnetic resonance characteristics of knee cartilage using a routine protocol and T2 mapping technique in
patients at risk of chondromalacia.

MATERIALS AND METHODS: Magnetic resonance research of the knee joint was prospectively performed on 35 patients aged
18-70 years who signed informed voluntary consent in the period from 2022 to 2023. The study was approved by the local
ethical committee of International Tomography Center (Novosibirsk, Russia). Exclusion criteria: exacerbation stage of comorbid
diseases, knee joint osteoarthritis of stages 3—4. The main group consisted of patients with signs of chondromalacia; the group
with initial degenerative changes — of patients with local areas of thinning and/or changes in the signaling characteristics of
articular cartilage with minor/no degenerative changes of the joint. The control group consisted of patients without changes
in cartilage signaling characteristics, traumatic and degenerative changes of the knee joint. The study of the knee joint was
performed on a Philips INGENIA magnetic resonance tomograph (1.5T intensity) using the routine protocol: T2-weighted
images, PD-SPAIR, PD-weighted images, T1-weighted images and T2 mapping technique with calculation of the T2-relaxation
time of the cartilage tissue. Statistical analysis was performed using non-parametric research methods (Mann—Whitney U-test,
Spearman correlation coefficient). The critical level of significance (p) is 0.05.

RESULTS: The median age in the control group was 28.0 [24.0; 38.0] years, in the main group 48.0 [37.2; 55.7] years, and in
the group with initial degenerative changes 48.0 [38.2; 59.5] years. Analysis of the localization of the cartilage defect of the
knee joint revealed that chondromalacia was determined on the medial facet of the patellain 11 (91.6%) patients, on the lateral
facet of the patella in 4 (33.3%) patients, and on the medial femoral condyle in 4 (33.3%) patients. When measuring cartilage
thickness, a high individual variability of values was revealed with its significant decrease only in the defect area (p <0.05),
with no significant differences between the groups in the other sections (p >0.05). When evaluating the values of cartilage
T2-relaxation time, its statistically significant increase was revealed in the area of patella cartilage in patients from the main
group and with initial degenerative changes (p <0.001 and p <0.01), cartilage of medial femoral condyle in patients with initial
degenerative changes (p <0.05) in comparison with the control group. Correlation analysis between cartilage thickness and
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T2-relaxation time was performed, significant pairs were found: in the control group — in the area of lateral femoral condyle
(p=0.011, r=0.636), in the main group — on the medial facet of the patella (r=—0.591, p=0.043), and in the area of medial
femoral condyle (r=—0.760, p=0.004). In other cases, no significant correlations between cartilage thickness and patient groups
were found.

CONCLUSION: A statistically significant local increase in the T2-relaxation time in the patient groups revealed in comparison
with the control group at high variability of cartilage thickness. The presented results indicate that the predominant diagnostic
criterion is the change in signaling characteristics and increase in T2-relaxation time in the cartilage structure.

Keywords: MRI; T2 mapping; cartilage; chondromalacia.
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