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Subchondral insufficiency fracture of the femoral head in a
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O
steonecrosis of the femoral head (ON) has been
recognised as a relatively common complication in
patients with systemic lupus erythematosus (SLE)

who have received corticosteroids, with a reported prevalence
of around 30%.1 Recently, subchondral insufficiency fracture
of the femoral head (SIF) has been reported as a differential
diagnosis in patients suspected of having osteonecrosis.2–4 We
describe the clinicopathological features of a patient with SLE
with a history of corticosteroid treatment, who developed
SIF.

A 55 year old woman had a 32 year history of SLE, which
had been treated with corticosteroids (8 mg/day). She had a
history of hypothyroidism, arthritis in both shoulders, skin
rash, pericarditis, and pleuritis, but had no history of
smoking or drinking. The body mass index indicated she
was overweight (27.4 kg/m2).

Over the past 5 years she had developed stiffness and
discomfort in the right hip, and over the past 2 months the
hip pain had got worse. Radiographs obtained at the first visit
demonstrated slight joint space narrowing with a sclerotic
change in the superolateral portion of the acetabulum. A
sclerotic rim formation was not seen. The patient was treated
with anti-inflammatory drugs and use of a cane. However,
the hip pain got worse. Radiographs obtained 1 month after
the first visit showed progressive joint space narrowing with
associated flattening of the lateral portion of the femoral
head (fig 1A). Magnetic resonance imaging (MRI) obtained
at the same time disclosed bone marrow oedema, mainly at
the lateral part of the femoral head (figs 1B, C). An irregular
serpiginous low intensity band was present at the supero-
lateral margin of the femoral head on T1 weighted image. On
T2 weighted image, both the band and area between the band
and the articular surface showed high signal intensity. Owing
to progressive severe hip pain, the patient underwent total
hip arthroplasty.

On a mid-coronal cut section of the resected femoral head,
a notched linear shaped whitish tissue was seen under the
cartilage flap. Microscopically the whitish regions consisted
of fracture callus, reactive cartilage, and granulation tissue
(fig 1D).5 There was no evidence of antecedent osteonecrosis.
In addition, there were several round to oval shaped
granulomatous lesions in the marrow space. Thin discon-
nected bone trabeculae indicative of osteopenia were seen.

One of the important complications of patients with
systemic lupus erythematosus treated with corticosteroids is
ON. Before the development of MRI and the concept of SIF
were introduced, this case most likely would have been
interpreted as ON.

One of the characteristic findings on MRI in SIF has been
reported as the shape of the low intensity band on T1

weighted images, which is generally irregular, serpiginous,
paralleling the articular surface, and often discontinuous.2–6

On the other hand, in osteonecrosis, the low intensity band
represents the repair tissue in response to osteonecrosis.7 8 As
a consequence, the band is generally smooth and is seen in a
different location circumscribing the necrotic segment.7–9 On
T2 weighted images, in SIF, both the low intensity band and
the proximal portion tend to show a high intensity, especially
in the early phase of the fracture. In osteonecrosis, because
the tissue between the band and the articular surface is an
osteonecrotic area, T2 weighted images will not show high
signal intensity.6 9 In addition, the location of the bone
marrow oedema is useful for the differentiation. The oedema
in ON is known to be found in living bone outside the low
intensity band.10 In this case with SIF, the oedema pattern
was seen both outside and within the low intensity band.
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Figure 1 (A) Radiograph obtained 1 month after the first visit shows progressive joint space narrowing with associated flattening of the lateral portion
of the femoral head. (B, C) MRI shows a bone marrow oedema pattern, mainly at the lateral part of the femoral head extending to the intertrochanteric
area. On T1 weighted image (repetition time (TR)/echo time (TE) = 380/20 ms), in addition to the diffuse low intensity, an irregular serpiginous low
intensity band is present at the superolateral margin of the femoral head (B). On T2 weighted image (TR/TE = 1246/16 ms), both the band and the
area between the band and the articular surface show high signal intensity. (D) Microscopically the whitish regions consist of fractured original lamellar
bone with associated fracture callus, reactive cartilage, and granulation tissue. There is no evidence of antecedent osteonecrosis. (Haematoxylin and
eosin; original magnification 640.)
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