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Abstract We report the case of a 29-year-old Japanese man
with transient osteoporosis of the left hip (TOH) following
contralateral TOH, paying special attention to the initial
changes on MRI. MR images showed no abnormal findings
6 weeks before the clinical manifestation, but the images
just after the onset depicted a linear abnormality equivalent
to a subchondral insufficiency fracture. Both radiological
findings and clinical symptoms disappeared completely
without any surgical intervention within 10 months.
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Introduction

MR images have become an important diagnostic tool in
transient osteoporosis of the hip (TOH). However, MRI
findings before and immediately after the onset are not well
known. We encountered a patient with TOH in whom MR
images were taken both 6 weeks before and just after the
clinical manifestation of pain during the follow-up period
for TOH on his opposite side.

Case report

A 29-year-old man, who had recovered from TOH of his
right hip 2 months before, felt pain in his left hip without
any traumatic episodes. Radiographs at that time showed
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mild bone atrophy on the lateral side of the left femoral
head. MR images 10 days after onset showed an abnormal
linear area, with a low signal in the T1-weighted image and
high signals in both the T2-weighted and the fat suppression
(STIR) images (Fig. 1a–c), while there had been no abnor-
mal findings on images taken 6 weeks before the clinical
manifestation for the follow-up of his previous contralateral
TOH. A typical bone marrow edema pattern was observed
on the MR images 4 weeks after onset (Fig. 2a–c), which
was considerably diminished 6 months later (Fig. 3a–c).
Both the pain in his left hip and the bone marrow edema
pattern on MR images had disappeared completely by 10
months after the onset through conservative treatment of
non-weight bearing and occasional doses of nonsteroidal
anti-inflammatory drugs. His radiographs showed no joint-
space narrowing, osteosclerosis, or collapse of the femoral
head throughout his course.

Discussion

Although TOH was initially reported in a female patient in
late pregnancy,1 the disease has since been recognized as
being more common in young and middle-aged men.2 There
may be a recurrence in the same hip, in the contralateral
hip, or in other joints in as many as 41% of patients.3 MRI
characteristically shows a bone marrow edema pattern,
which may represent histological edematous changes, fre-
quently with vascular congestion and/or interstitial hemor-
rhage.4 These changes are reversible, and the band pattern
which is a characteristic feature in femoral head necrosis
does not appear.5 In this case, a bone marrow edema
pattern was seen 4 weeks after the clinical manifestation of
pain, whereas the initial findings were the abnormal linear
areas of low signal on the T1-weighted image and a high
signal on both T2-weighted and fat suppression (STIR) im-
ages. This linear pattern was equivalent to that of a fracture
line.6 A subchondral low-signal area, not necessarily well-
defined by linear area, was seen even in osteonecrosis of the
femoral head in  T2-weighted images. The presence of an
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Fig. 1. MR images of the left
hip taken 10 days after onset.
Arrows depict a a linear
low-signal-intensity area in the
T1-weighted image, and
b a high-signal-intensity area in
the T2-weighted image,
as well as c in the fat
suppression image

a

c

b

*

a

c

b

Fig. 2. MR images 4 weeks after
onset. The T1-weighted image
(a) shows a diffuse area of low
signal in the femoral head (*).
This area has high signal (*) on
the T2-weighted image (b) and
the fat suppression image (c).
These findings are compatible
with a bone marrow edema
pattern
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area at least 4mm thick and 12.5mm long was reported to
have a high positive value for irreversible lesions.7 In this
case, a similar subchondral low-signal area adjacent to the
linear area was seen in the early stage. However, the lesion
was small and had completely disappeared 7 months after
the onset. Although the condition remains idiopathic, mi-
nor trauma, synovitis, dysfunction of nerves and blood ves-
sels, and transient ischemia1,4,8 are indicated as possible
causes of the disease. Mechanical weakness of bone trabe-
culae was suggested histologically for TOH,4 and the
anterosuperior portion of the femoral head, where the lin-
ear pattern was seen, has been reported to be subject to the
highest contact pressure during level walking.9 Miyanishi et
al.10 suggested that a subchondral insufficiency fracture may
be important as the pathophysiology of TOH. This was
strongly supported by finding that the MR images in this
case showed the linear pattern at a very early stage without
any preceding abnormality before the onset of pain.
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Fig. 3. MR images 7 months
after onset. The bone marrow
edema pattern is considerably
diminished on the T1-weighted
image (a), the T2-weighted
images (b), and the fat
suppression image (c)
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