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Reliability of the novel MRI-based OCD lesion healing
assessment tool for adolescent OCD of the knee
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BACKGROUND: One of the most debatable issues in osteochondritis dissecans (OCD) research is bone and cartilage
healing assessment during OCD postoperative management. The x-ray scale developed by Wall and colleagues is a commonly
used evaluation tool for OCD lesion assessment. This tool has excellent reliability but is associated with radiologic exposure.
Also, it provides complete information about bone structure only, even though the articular cartilage is also involved in the
pathological process. Lack of cartilage assessment combined with radiation exposure facilitated the development of the novel
MRI-based OCD healing assessment tool. It could draw attention to bone and cartilage during healing assessment to improve
decision-making in the postoperative period after OCD treatment.

AIM: This study assesses the reliability of a developed novel MRI-based OCD healing assessment tool.

MATERIALS AND METHODS: Ten patients with OCD of the femoral condyle were involved in the current study. A reliability
test for the novel MRI-based assessment tool was performed with the expert group comprising six participants to assess
34 MRI studies of 10 patients. From all studies, one study was obligatory for each patient before the operative treatment, and
a postoperative MRI study series was performed during the first postoperative year. Each MRI study was examined by each
expert twice with a 4-week time lag. The novel MRI-based assessment tool consists of five criteria, of which the common
criterion was “general healing,” incorporating all previously described ones. Each criterion was tested, and a two-way mixed-
effects intraclass correlation coefficient (ICC) was used to assess intraobserver and interobserver reliability.

RESULTS: The main parameter “general healing” calculations were made first. Two patients achieved full OCD lesion
healing with 100 scale points and two patients with 97.5 and 98.5 points, respectively. Other patients reached the cut-off
value of 75 points and were defined as “healed with minimally detectable changes on MRI.” Second, a two-way mixed-
effects ICC calculation was performed. The “bone marrow extension” parameter reached the value of 0.972, “the extent of
the union” — 0.984, “bone structure” — 0.977, and “articular cartilage intensity and structure” — 0.977. The general healing
parameter reached the value of 0.993. These values corresponded to the excellent marks according to the guidelines for ICC
assessment. The novel MRI-based assessment tool showed excellent intracbserver and interobserver reliability.

CONCLUSIONS: The novel MRI-based assessment tool permits assessing bony and cartilage structures while making
decisions about OCD lesion healing in the postoperative period. The novel OCD healing assessment tool has excellent intra-
observer and interobserver reliability. Also, it is recommended for use in clinical and research practice since a study revealed
a correlation of the MRI healing score with that of the clinical assessment tool.

Keywords: 0CD; knee; osteochondritis dissecans; healing; healing assessment; MRI; children; adolescents; assessment tool.
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O6ocHoeaHue. [Ins OLEHKM BOCCTAHOBNEHMS KOCTHOM TKaHU B Quare pacceKaloLlero OCTEOXOHAPUTA TPaAMLMOHHO
MCNONb3YHT PEHTTEHONOMMYECKYIO LUKay. HecMoTpsA Ha LUMPOKOe NPUMEHEHME, B 3TOM LUKANe He YYUTLIBAETCA BOCCTAHOBNE-
HWe CYCTaBHOrO XpAla. B cBA3u ¢ noTpebHOCTLI0 B HAAEKHOM U YHUBEPCANIbHOM MHCTPYMEHTE OLEHKU 3aXKMBNIEHUS 04aroB
pacceKaloLLero 0cTeoxoHApuTa bbina paspabotaHa HOBas LUKana, 0CHOBAHHAs Ha aHanu3e MarHWTHO-PE30HAHCHBIX TOMO-
rpaMM KOJIEHHOIO CYCTaBa, OTPaaloLLas COCTOSIHUE CYCTABHOMO XpALLA U CybXoHAPanbHOW KOCTH, a Takke obluee 3axvBne-
HWe oyara pacceKaloLLero 0CTEOXOHAPUTA.

Lleny — onpepeneHue HafEXHOCTU METOAMKU OLEHKW 3aXMBIEHWUS NATONIOMMYECKOr0 04Yara pacceKaloLero 0CTeoXoH-
ApUTa MO pesynbTataM MarHUTHO-PE30HAHCHON ToMorpadum.

Mamepuanelr u Memodel. V3ydyeHbl pe3ynbTathl 34 UCCNEA0BaHUIA, NPOBELEHHBIX MYTEM BbIMOHEHWUS MarHUTHO-PEe30-
HaHcHol Tomorpadmm 10 4eTaM C pacceKaloLMM 0CTEOXOHAPUTOM Mbllenka beapenHoit Koctn B ITKE uM. H.®. ®unartosa
B TeueHMe rofa Habniogexus. BceM fetaM, KpoMe 0fHOMO, NPOBOAMNYM TPAHCXOHAPanbHbIe ocTeonepdopaLmm ¢ BHyTPUCYCTaB-
HbIM BBEJEHUEM MNa3Mbl, 0boralleHHol TpoMboumTaMu. PesynbTaTbl MarHUTHO-pPe30HaHCHOW ToMorpaduW aHanusvpoBana
3KCMepTHas rpynna U3 6 YeNoBEK Pa3HOro YPOBHS MPOQECCHOHANbHONM NOArOTOBKW N0 NATW NapaMeTpaM LUKamnbl — Kax[bld
3KCNepT ABaXAbl C UHTEPBANOM B 4 Hep. [1ns NoATBEPAEHWSA TMNOTe3bl 0 HAAEKHOCTU HOBOM METOAMKM UCNONb30BaIN KO-
3(puumenT BHyTpMKnaccosoii koppensaumm (ICC). C uenbto nosbilweHus aocToBepHocTH pesynbtaTos ICC oTaenbHO paccuuThl-
BaNW ANS NOATPYNM, B KOTOPbIX BbIMOHAMIM MarHUTHO-PE30HAHCHYI0 TOMOrpadmio B paHHEM (2—6 Mec. C MOMEHTa onepavum)
1 no3gHeM (9-12 Mec.) nociieonepaLmMoHHbIX NepUoLaXx.

Pesynemamel. BennunHa ICC ons nokasartens «cteneHb 0TeKa KOCTHOMO BeluecTax coctauna 0,972, «cteneHb KOHCONK-
naumm» — 0,984, «cTpyKTypa KocTHoro BeluectBa» — 0,977, «cTpyKTypa cycTaBHoro xpsia» — 0,977, «obliee 3ammBneHue
oyara» — 0,993. AHanu3 MarHMTHO-Pe30HAHCHBIX TOMOTpaMM B MOArPYNNax paHHEro U MO3LHEr0 NOCneonepaLyoHHbIX ne-
p1OL0B NOATBEPAKN BbICOKYHO CTENeHb HALEeXHOCTU HOBOW MeToAMKM. [1py OLeHKe COrnacoBaHHOCTW faHHbIX KaXaoro uccne-
[0BaTens, Nofy4eHHbIX C MHTEpBanoM B 4 Hep,., 3HadeHne ICC no Bcew Bbibopke coctauno 0,86, 3Hayenne ICC B paHHeM
nocneonepaunolHoM nepuoge — 0,81, B no3gHeM nocneonepaumoHHomM nepuoge — 0,92 (p < 0,05).

3aknioyerue. Pa3spaboTaHHas LUKana OLEHKW 3aXMBMEHUS 0YaroB PacCeKaloLero OCTEOXOHAPUTA MO MarHUTHO-peso-
HaHCHOM ToMorpadmn 06nafaeT BLICOKOW CTEMEHbIO BOCMPOM3BOAMMOCTH U HALEKHOCTW, HO 1Sl LUIMPOKOTO KJIMHUYECKOIO
NpUMeHeHMs HeobxoanMa ee Banmaauma Ha 60bLUON BbIGOPKE NALMEHTOB C PaCCEKALLMM OCTEOXOHLPUTOM.

KnioueBble cnosa: paCCEKaIOLIJMﬁ 0CTEOXOHAPUT, tonesHb KeHura; neTn; METOAMKA OLIEHKU 3aXKMBNEHUS; MarHMTHO-pe3o0-
HaHCHasa TOMOFpad)MFI; OLIeHKa 3aXXuBJ1eHNA o4ara.
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