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Abstract: Osteonecrosis (ON), subchondral insufficiency fracture (SIF), and rapidly destructive coxopathy (RDC) are
considered to be clinically different disorders despite exhibiting several overlapping features. We encountered an elderly
female patient with an atypical clinical course who was radiographically diagnosed as having osteoarthritis (OA), ON,
SIF, and/or RDC over a long-term follow-up. In this case, radiographic diagnosis was apparently affected by the timing of
imaging evaluation and was challenging because of radiographic overlap and atypical disease progression. The disorders
of OA, SIF, ON, and RDC might share a similar pathophysiology.
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INTRODUCTION

CASE REPORT

The major and most frequent hip disorder is osteoarthritis
(OA) [1]. Idiopathic and steroid- or alcohol-induced osteonecrosis (ON) is also a disorder requiring urgent clarification
of its pathophysiology [2]. Recently, subchondral insufficiency fracture (SIF) of the femoral head is a new concept in
hip joint disorders [3]. Yet another hip condition in the
elderly is rapidly destructive coxopathy (RDC) [4].

A 90-year-old woman presented at our institution
suffering from right hip joint pain that had been absent since
an earlier visit when she was 83 years old. Her height was
153 cm and her body weight was 58 kg. She had a history of
hypertension. The clinical course of her joint pain was as
follows: she initially complained of continued right hip joint
pain at the age of 83 years and 3 months. Therefore, nonsteroidal anti-inflammatory drug (NSAID) administration
and bisphosphonate (BP) treatment for osteoporosis were
given. A mild thoracic vertebral compression fracture was
also observed approximately 7 years earlier at the patient’s
first visit. Osteoporotic treatment with BP had been
continued since that time. Right hip bone mineral density
(BMD) 7 years prior and at present were 0.915 (T score = 1.7) and 1.094 (T score = -0.1), respectively. Left hip BMD
had risen from 0.702 (T score = -1.9) 7 years earlier to 0.755
(T score = -1.5) at present. During follow-up, she sometimes
complained of mild hip joint pain. At the time of this report,
her joint pain was substantially decreased.

The pathophysiologies of the above disorders are
considered to be distinct from one another [5-8]. It is
generally believed that cartilage degeneration caused by
repetitive mechanical stress is the primary pathophysiology
of OA [9]. On the other hand, it has been reported that the
major cause of ON is trauma that mechanically disrupts
bone-supplying arteries [10]. SIF is considered to be caused
by femoral head fracture [3]. Although various theories have
been proposed for RDC pathophysiology, fracture has
recently been implicated as a main cause [8]. ON and SIF
share several similarities in terms of imaging findings [11].
The characteristic imaging feature of RDC is rapid femoral
head destruction [8], and ON and SIF resemble RDC at the
late to end stages of these conditions [11].
This report describes a patient who was initially
diagnosed as having radiographic OA and then exhibited
imaging features of ON and SIF, which finally appeared as
radiographic RDC over a long-term course of follow-up.
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Right hip range of motion (ROM) was slightly restricted
at the patient’s first visit, but did not worsen over 7 years.
A right hip plain radiograph at age 83 showed joint space
narrowing (Kellgren-Lawrence [KL] grading II) [12] (Fig.
1a) that was diagnosed as radiographic OA. There was no
acetabular dysplasia. At the age of 83 years and 8 months,
plain radiographs revealed greater joint space narrowing, a
band around the bone defect change-like osteonecrosis, and a
concave shape to the right femoral head (Fig. 1b). The
necrotic region of the femoral head had progressed a year
after onset and was noticeably worsened at the age of 86
(Fig. 1c, d). Ensuing radiographs showed progressive
destruction of the femoral head and osteosclerotic change of
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Fig. (1). (a) At the first visit, a plain radiograph of the right hip showed joint space narrowing (KL grading II). A laddering-shaped deformity
in the right lateral proximal femoral head and fracture-like line were observed (white arrow). (b) Eight months after onset, a plain radiograph
revealed increased joint space narrowing, a band around the necrotic area, and a concave shape to the right femoral head. (c) The necrotic
region of the right femoral head became noticeably worse a year after onset. (d) The right femoral head had collapsed at 3 years after onset.
(e) A recent radiograph showed progressive destruction of the right femoral head and the remaining joint line exhibited osteosclerotic
change. Note that the patient did not report any joint pain.

the remaining joint line (Fig. 1e). In addition, radiographs
retrospectively uncovered a laddering-shaped deformity in
the right lateral proximal femoral head and a fracture-like
line that were consistent with the necrotic region (Fig. 1a,
arrow).
The particularity of this case was that 1) the patient was
initially diagnosed as having radiographic OA, 2) joint pain
was markedly improved after a few months, 3) the femoral
head degenerated over several years in the absence of joint
pain, and 4) radiographic diagnosis changed based on the
timing of disease progression.
The patient was informed that the data from her case
would be submitted for publication and gave her consent.
DISCUSSION
In the present case, plain radiographs revealed joint space
narrowing that was considered to reflect early-stage OA [13].
However, at the age of 83 years and 3 months old, the
patient’s joint pain had disappeared. Radiographs showed a
partial collapse of the femoral head, which was then
considered to be ON. However, ON was ruled out as she
exhibited progressive radiographic joint space narrowing.

The shape of the femoral head collapse was different from
that in SIF. Finally, radiographs uncovered progressive
destruction of the femoral head, which was considered to be
due to RDC. Therefore, it appears that radiographic
diagnosis varies depending on the timing of imaging
evaluation.
ON is considered to be a disorder with joint destruction and
collapse caused by an ischemic femoral head. ON of the
femoral head is classified into idiopathic and secondary forms
[14]. The revised criteria for idiopathic ON diagnosis were
established in June 2001. They include 1) collapse of the
femoral head (including crescent sign) without joint space
narrowing or acetabular abnormality on radiograph images, 2)
demarcating sclerosis in the femoral head without joint space
narrowing or acetabular abnormality, 3) "cold in hot" on bone
scans, 4) a low-intensity band on T1-weighted (T1W) MRI
(band-like pattern), and 5) histological findings of trabecular
and marrow necrosis. Idiopathic ON of the femoral head may
be diagnosed if the patient fulfills two of these five criteria and
does not exhibit bone tumor or dysplasia [6].
This case was initially considered to be of ON based on
the condition of femoral head collapse [6, 11]. However, the
occurrence of radiographic OA immediately after the

22 The Open Rheumatology Journal, 2014, Volume 8

outbreak of the disorder and the patient’s progressive joint
line destruction were inconsistent with ON [6, 11].
Recently, SIF of the femoral head has been proposed as a
new concept in femoral head collapse [3, 4]. The diagnosis
of SIF has been summarized by Iwasaki et al. as follows: 1)
radiographs appear normal or show collapse of the femoral
head, joint space narrowing, and/or a linear patchy sclerotic
area in the superior portion of the femoral head, 2) a bone
marrow edema pattern is seen in the femoral head and/or
neck on MRI, and 3) a subchondral low-signal intensity band
on T1W MRI is evident, which is either serpiginous or
parallel with the articular surface [7].
SIF is due to bone fragility usually secondary to
osteoporosis or osteopenia and leads to subchondral fractures
in the femoral head [3, 4]. In contrast, ON is a condition of
the vascular supply to the femoral head, resulting in articular
surface collapse and eventual OA [6, 11, 15]. Ikemura et al.
have reported that an irregular, serpiginous, convex shape to
the articular surface and often discontinuous shape of a lowintensity band on T1W MRI suggest SIF. In contrast, a
concave shape to the articular surface of the femoral head
suggests ON [6, 11].
As our patient demonstrated joint space narrowing with
femoral head destruction and a laddering-shaped deformity
in the right lateral proximal femoral head on plain
radiographs at onset, the primary clinical diagnosis was SIF.
However, a concave shape to the articular surface was
observed, which was counter-indicative of this condition.
ON and SIF share several common imaging features [6,
7, 11]. One of the characteristic features of RDC is rapid
femoral head destruction [8], which can resemble findings of
both ON and SIF at the late to end stages of these diseases
[11]. In addition to rapid joint destruction 6-12 months from
the onset of symptoms) RDC is characterized by
disappearance of the joint space [8]. However, the details
regarding its etiology and epidemiology have not yet been
clarified. Several reports have suggested increased pelvic
posterior inclination [15], aseptic necrosis of the femoral
head [16], anti-inflammatory drug-induced joint destruction
(analgesic hip) [17], and articular chondrocalcinosis [18] as
primary causes of RDC. It is very challenging to differentiate
between SIF and RDC by plain radiographs at any stage [8].
However, SIF of the femoral head was seen to progress
rapidly to RDC in radiographic images. Furthermore, Niimi
et al. have speculated that SIF is involved in the
pathogenesis of RDC as a very important preliminary event
[8].
In patients with SIF or RDC, joint pain occurs
presumably because of femoral head collapse [3, 4, 8]. Our
own case showed obvious joint space narrowing with hip
joint pain prior to femoral head collapse. Although it is not
fully understood why joint pain occurred only at an early
stage, which is inconsistent with joint space narrowing and
femoral head destruction, we speculate that pain might be
halted when bone destruction stops. Finally, joint pain may
disappear after the joint line shows osteosclerotic changes.
In this case, femoral head collapse progressed slowly
over several years without obvious joint pain. Mashiba et al.
reviewed that BP was effective for bone fracture healing, in
which BP increased callus volume in immature bones [19].
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Nishii et al. have suggested that alendronate has the potential
to prevent collapse of the femoral head, even in patients with
extensive necrosis, presumably by inhibiting bone resorption
in the necrotic region [20]. These findings indicate that BP
treatment might have prevented bone destruction and disease
progression. BP may also have retarded the development of
bone collapse and remarkably improved joint pain in our
case. On the other hand, Chen et al. reported that alendronate
had no effect on reducing OA progression or improving
quality of life in their study [21].
This paper describes a patient initially diagnosed as
having radiographic OA, which then developed to possible
ON and/or SIF, and finally appeared as RDC by plain
radiographic examination. Burr et al. have reported that
RDC of the femoral head also occurs in severely
osteoporotic patients without any trauma but with acute joint
pain [5]. SIF of the femoral head often afflicts patients with
osteoporosis or osteopenia [3, 4]. In this study, bone
destruction occurred slowly, probably because of BP
treatment. We have recently uncovered that radiographic OA
progresses rapidly in elderly people with accompanying
bone alternations [22]. Therefore, RDC might result from
bone destruction caused by bone fragility and rapid femoral
head collapse may depend on the degree of bone fragility.
Previous reports have suggested that one of the
pathophysiologies of OA is microfracture [23, 24]. Under
this notion, the disorders of OA, SIF, ON, and RDC might
share a similar pathophysiology. If the etiology of these
conditions includes microfracture, disease status and
progression may vary based on the degree of cartilage and/or
bone destruction and stage in each disorder.
The main limitations of this report are 1) no axial view
plain radiographs and 2) no MRI examinations of the
affected right hip joint. Further studies will be required to
better understand the pathophysiology of OA, ON, SIF, and
RDC.
In conclusion, we encountered an elderly patient with an
atypical clinical course that was radiographically diagnosed
as OA, ON, SIF, and/or RDC over long-term follow-up.
Diagnosis was challenging due to radiographic overlap and
atypical disease progression. Thus, radiographic diagnosis
appears to be affected by the timing of imaging evaluation
and may benefit from complementary imaging modalities,
such as MRI.
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