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(B A4(Purpose))
Many studies have conlirmed that the size and location of necrotic lesions arc mafor factors that affeet the prevalence of collapse
and prognosis in patients with asteoncerosis of the femoral head {ONFH). Although several classitication systams categorize and
guantify ONFH, there is no agreement on which one is mast useful for the purpose. We compared the Steinberg, modified
Kerhoul, and Japanese [nvestigation Committes (JIC) classitications off ONFH in terms of (1) lhe correlation among the three
dilferent classification systems, We Purther examined (2) the iner- and intraobserver reliahility of the three classification systems
and (3} the association of higher grades within each classification and the risk of subsequent collapse.

(Fifde b UM (Methods/Resulis))
Between Fanuary 2000 and December 2014, we treated 101 hips in 74 patients for precollapse ONFH, diagnosed either on plain
radiographs or MRE Of those, one patient (1%) died, six patients (8%) were lost to followup, and two patients (3%) underwenl
osteolomy before 2 years, leaving 86 hips in 65 patienis (88%) lor unalysis here, Three-dimensionul spoifed gradicni-ccho
seguence (3D-SPGR) MRI was performed for all hips, and the presence of ONFH was determinced by finding the grea surrounded
by the outer margin of the low-signal-inlunsity band on 3D-SPGR MRI. Paticnts with ONFH were calegorized using the
Steinberg, modified Kerboul, and JIC classification systems, and corrclations among these three classification systems were
investigated. Inter- and intraobserver reliability was assessed hy 10 orthopaedic surgeons using 40 sets of 3D-5PGR MR images.
The reliability of each system was evaluated using the kappa coeflicient. The cumulative survival rate with collapse and
undergaing hip arthroplasty as the endpoints was evaluated far each of the three classification systems (mean followup, 9 years;
range, 2-16 vears}, and the association of higher grades within each classification and the risk of subsequent collapse were also
evaluated.
We found strong correlations between the Steinberg and modified Kerboul classifications {p = 0.83, p < 0.001). the Steinberg and
JIC classifications (p = 0.77, p < 0.001), and the modified Kerboul and JIC classifications {p = 0.80, p < 0.001), Interobserver
refiability in the JIC classification (0.72. range. 0.30-0.00) was higher than that i the Steinberg classification (0.56: range,
0.24-0.84; p < 0.001) and the modificd Kerboul clussification (0.57; range, 0.35-0.80; p < 0.001). The cumulative survival ratz
wilh collapse as Lhe endpoint alter a minimum of 2 years of followup in the Sicinberg classification differed between Grades A
(82%; 95% confidencee interval [CI], 66%-9796) and B (43%:; 93% Cl, 21.9%-64.8%; p = 0.007), Grades A and C (20%; 3% C,
4.3%-35.7%; p < 0.0G1), and Grades B and C {p = (LD29). Survival was lower for modified Kerbowd Grade 4 hips (12%; 95% CI,
0%-27.1%) than for Sleinberg Grade C hips (209; 95% CI, 4.3%-35.7%) and JIC Type C2 hips (1895 95% CI. 2.8%-34.0%). The
HIC classification was best able to identify hips at low risk of collapse because no JIC Type A hips collapsed.

#  $&({Conclusion))
The JIC classification was mare reliable and effective, at least for early-stage ONFH, than the Steinberg or modified Kerboul
classilications. Further investigation might be usclul o idenlifly whelher cach classification sysiwem cmiphasizes specific risk

[uctors Tor collupse.




