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Figure 3. Assessment of bone marrow lesions on magnetic resonance imaging
(MRI). A, B. Method according to Hip OsteoArthritis MRI Scoring System6. A:
Sagittal proton density fat saturated (PD FS) MRI showing scoring for edges of
joint, at anterior and posterior 9 mm of femoral head. Seven zones, including ASF:
anterior-superior femoral, AIF: anterior-inferior femoral, PSF: posterior-superior
femoral, PIF: posterior-inferior femoral, ASA:  anterior-superior acetabulum,
PSA: posterior-superior acetabulum, PIA: posterior-inferior acetabulum. B:
Coronal PD FS MRI at one of the central slices of the joint (between anterior and
posterior 9 mm). Three acetabular zones (CSA: central-superior acetabulum,
CCA: central-central acetabulum, CIA: central-inferior acetabulum) and 5 femoral
head zones (CLF: central-lateral femoral, CSF: central-superior femoral, CCF:
central-central femoral, CIF: central-inferior femoral, CMF: central-medial
femoral). C. Method according to Hip Inflammation MRI Scoring System
(HIMRISS)8. Coronal short-tau inversion recovery MRI. The central 5 slices of
femoral head (right image) have 8 circle sectors, numbered 1 = superomedial,
clockwise to 8 = superolateral; center = 9. The central 5 slices of acetabulum have
3 sectors each, numbered 10 (lateral) to 12 (medial). Anterior slices (D) and
posterior slices (E) have 2 regions for femoral head and acetabulum (e.g., anterior
superior femoral, anterior superior acetabular). Edema in each region receives a
score of 1, no edema = score of 0. AS: anterosuperior; AI: anteroinferior; PS:
posterosuperior; PI: posteroinferior. See www.arthritisdoctor.ca for more detailed
methodology. From Roemer, et al. Osteoarthritis Cartilage 2011;19:946-62;
adapted with permission.
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effusion. Using coronal and axial fat-saturated proton
density images, HOAMS scores effusion as a single number
(0, 1, or 2) indicating overall degree of capsular distention,
and synovitis based on synovial thickness (0: < 2 mm, 1:
2–4 mm, 2: > 4 mm) at 4 locations along the femoral
head-neck junction using contrast-enhanced T1 weighted fat
saturated sequences: anterior, posterior, medial, and lateral6.
HIMRISS instead measures the maximum combined
thickness of synovium and fluid contacting femur, perpendi-
cular to the bone, and repeats this measurement in each of
the same 15 slices used for acetabular scoring. Maximum
combined thickness at each slice is then given the same
score (0–2) as in HOAMS (Table 2), for a total possible
score of 2 × 15 = 30. This feature is therefore weighted
much more heavily in HIMRISS than in HOAMS.
Interobserver agreement on synovitis and effusion in
HOAMS was only moderate (best kappa 0.60 and 0.65), and
although both significantly correlated to radiographic OA
grade, neither predicted pain. The synovitis/effusion
component of HIMRISS has not been reported. 

Labrum
Rationale for feature inclusion in OMERACT filter. Tears of
the acetabular labrum, long thought to be the foremost cause
of mechanical hip pain31, are strongly associated with
cartilage defects and clinical symptoms in MR arthrographic
studies. Of 100 clinic patients with hip pain, 66 had labral
tears, and 85% of these had cartilage abnormalities, 55% in
the same region as the labral tear5. In a similar study, 100%
of patients having arthroscopy had cartilage lesions, nearly
all (37/42) in anterosuperior location adjacent to labrum,
and of these, 67% had labral tears4. Labral tears and focal
cartilage defects, together with focal bony protuberance,
form the triad of MRI findings typical of cam type
femoral-acetabular impingement31,32. There is a
chicken-and-egg argument: do labral tears alter the
mechanics of the hip joint, predisposing to OA, or are labral
tears and cartilage injuries both sequelae of the same exces-
sively traumatic loading31?
Feature scoring. Neumann, et al and HOAMS both scored
the labrum in 4 quadrants on a 4-point scale capturing signal
changes and tear complexity (Table 2). Neumann used MR
arthrographic images, while HOAMS assesses labrum on
high-resolution PD FS images without arthrogram. HOAMS
also adds a fifth location: the anterior labrum on sagittal
image (often the best view of a small labral tear). The
labrum is not scored in HIMRISS. In HOAMS, inter-
observer agreement on labral score was moderate (best
kappa 0.48), and correlation between presence of high-grade
labral tear and pain approached significance (p = 0.09)6.

Joint Geometry
Any incongruency of the hip joint — either acetabular
undercoverage (hip dysplasia) or overcoverage

(femoral-acetabular impingement, FAI) — strongly predis-
poses to development of early hip OA33,34. Both types of
incongruency are potentially treatable. They can be assessed
by numerous indices on radiographs, computed tomography,
or MRI. These measurements become problematic in
patients with established OA, because as joints become
arthritic, alignment necessarily becomes less congruent as a
result of asymmetric wear, and femoral osteophytes can
develop in the same location as the lateral femoral
head-neck junction bony protuberance seen in cam FAI,
leading to confusion (is the osteophyte causing impinge-
ment, or did impingement cause the osteophyte to form, or
both?).

Neumann, et al and HIMRISS do not include these
features in scoring. HOAMS does not assess geometry in
detail, but does add a single index of “dysplasia” if there is
undercoverage of the acetabular roof based on measurement
of lateral centre-edge angle. HOAMS also scores presence
of a superolateral femoral head cyst, which may indicate
impingement (Table 2). In HOAMS, there was moderate
interobserver agreement (kappa 0.58) on cyst presence, and
no observed dysplasia; these did not correlate to pain6.
Other indices scored. HOAMS also scores miscellaneous
features of hip OA such as presence of loose bodies,
attrition/flattening of the femoral head, paralabral cysts, and
adjacent bursitis and tendinopathy (Table 2). These are not
scored by Neumann, et al or in HIMRISS, and showed no
correlation to pain6. 
Other indices not scored. The major acquired external risk
factors for hip OA are obesity (bilateral disease) and prior
injury (unilateral disease)35. Markers of obesity such as
subcutaneous fat thickness have not been incorporated into
current scores, and none of the scores make note of the
presence of healed fractures. The rectus femoris proximal
tendon and iliopsoas tendon are intimately associated with
hip joint capsule, but strain of these tendons is not assessed
on any of the scoring systems.

The validation of hip OA MRI-based scoring method-
ologies is confined to 2 methods and the preliminary
assessment of reliability by 2 readers with special expertise
in the assessment of MRI scans from patients with OA.
Assessment of responsiveness is limited by the lack of
effective treatment for hip OA. Considerable validation is
required to determine the truth and discrimination aspects of
the OMERACT filter, which will require prospective studies
and a multicenter approach. Priority should be addressed
toward the assessment of reliability using the 2 methods that
are currently available. 
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