
Abstract We studied nine patients with 12 painful hips
without apparent cause but with alteration of signal in-
tensity on magnetic resonance imaging (MRI) consistent
with bone-marrow oedema. The patients were randomly
assigned to receive conservative or surgical treatment
with core decompression. The duration of pain was sig-
nificantly less in those treated surgically. Histological
evaluation of the material obtained from 4 decompres-
sions confirmed bone-marrow oedema without osteopo-
rosis. Bone mineral density studies in 5 patients were
normal. Although bone-marrow oedema of the femoral
head is usually a self-limiting condition, we suggest that
core decompression should be considered, as the symp-
toms may be prolonged and incapacitating.

Résumé Etude de 12 hanches douloureuses chez 9 pa-
tients, sans cause apparente avec une modification du
signal RMN compatible avec un oedème de la moelle os-
seuse. Les patients ont eu, de façon aléatoire, soit un
traitement conservateur, soit un forage chirurgical. La
durée de la période douloureuse a été significativement
plus courte chez les patients opérés. L’étude histologique
du matériel obtenu par les 4 forages confirmait la
présence d’oedème de la moelle sans signe d’ostéopo-
rose. Le syndrome d’oedème de la moelle osseuse a,
habituellement, une durée d’évolution limitée, mais nous
proposons néanmoins la pratique du forage puisque, par-
fois, les symptômes sont prolongés et incapacitants.

Introduction

There are many reports of middle-aged patients with
joint symptoms, without a recognisable cause, focal loss
of radiodensity on plain X-ray, positive bone scans, and

the appearance of bone-marrow oedema on MRI without
signs of osteonecrosis. In 1959 Curtis and Kincaid [4]
indicated the transient course of the osteopenia and this
condition has been named “transient osteoporosis” [11],
although it has been given many other names [12]. X-ray
signs are variable but the MRI shows an increase in the
fluid content of the bone-marrow and the term “bone-
marrow oedema syndrome” has been proposed [18].
Most authors report spontaneous regression and various
methods of non-operative treatment have been suggested
[8, 12]. Some, however, consider it to be an early stage
of avascular necrosis, which may progress to collapse of
the femoral head [6, 9, 13, 15–17]. As the symptoms
may be severe and persistent surgery may be considered
and we report the results of core decompression as com-
pared with those of conservative treatment.

Patients and methods

We studied 12 symptomatic hips in 9 male patients with a mean
age of 40.3 (36–52) years. No patient suffered from metabolic,
neoplastic or inflammatory disorders, and none had a previous his-
tory of trauma or steroid therapy.

Plain X-rays and routine full haematological screening were
performed in all patients; 5 had bone scans and 5 had bone miner-
al density studies. The diagnosis was confirmed on MRI scan and
the patients were randomly allocated using the statistical package
Epi Info v 6.o (CDC Atlanta, Georgia, 1996) to receive either
medical or surgical treatment. Core decompression was performed
using trephines 8 to 10 mm in 7 hips. In one patient (Case 3), the
contralateral hip had been managed non-operatively one year prior
to surgical treatment. Bone cylinders suitable for histological ex-
amination were obtained in 4 cases. The specimens were fixed in
neutral buffered formaldehyde-ethanol solution and embedded in
methylmetacrylate without decalcification. Longitudinal sections,
5 µ thick, were stained with Goldner’s trichrome and Giemsa
stains for microscopic examination. The 5 remaining affected
joints were managed conservatively with protected weight bearing
and nonsteroideal anti-inflammatory medication.

Symptoms were correlated with MRI changes before and after
treatment. Pain was graded as 0 (no pain), 1 (pain on walking), 2
(pain on weight bearing), 3 (pain on hip movement), and 4 (pain at
rest). The Mann-Whitney test was used for statistical analysis.
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Results 

Increasing hip pain was the commonest presenting
symptom. 6 also had a decreased range of movement.
Laboratory tests were always normal. Osteopenia was
only seen on X-ray in 3 patients with a long history of
pain (Fig. 1). All bone scans showed increased uptake.
Bone mineral density studies showed values within nor-
mal limits for the Spanish population [5]. The initial
MRI study demonstrated changes of bone-marrow oede-
ma in all patients. Spin-echo T1-weighted images
showed loss of signal intensity in areas of the head, neck
and intertrochanteric region of the femur. On gradient-
echo T2 weighted and inversion-recovery images, this
abnormal area displayed relatively high signal intensity
(Fig. 2). The acetabulum was not involved in any case
and none of the hips had the characteristic changes of
avascular necrosis. A joint effusion was identified in all
cases, but there was no evidence of erosion of bone, car-
tilaginous defects, or synovial masses.

Nine cases had pain with hip movement. Case 6,
which was surgically treated, had pain only when
weight-bearing and walking, and case 3, which had one
hip managed surgically and the other conservatively, pre-
sented with pain at rest. Six cases had complete relief of
pain and restoration of a normal range of movement
within one month of core decompression, and the re-
maining patient had only mild thigh pain on walking 
8 months after surgery. In those patients treated conser-
vatively the intensity of pain diminished gradually.

Symptoms had been present before treatment for an av-
erage of 1.7 months (SD 2.8) in the cases undergoing
surgery compared with 1.6 months (SD 1.5) for those
treated conservatively. This difference is not significant
(P=0.43). The mean duration of pain was significantly
shorter after decompression than it was after non-opera-
tive management: mean 2 months (SD 1.4) compared
with 5.8 months (SD 1.6) (P=0.03). The total period of
pain, before and after treatment was also significantly
shorter (P=0.048) in the patients treated surgically: mean
3.7 months (SD 2.6) when compared with those treated
conservatively: mean 7.4 months (SD 2.9). There were
no post-operative complications. MRI scans performed
three months after surgery showed the core tracks with
complete resolution of effusion and marrow changes
(Fig. 3). Histological study of the bone cores showed in-
creased fluid with fat necrosis and fragmentation. In
some cases there was fibrovascular proliferation. The
trabecular bone was viable except in some areas where
the osteocyte lacunae were empty. Bone trabeculae
showed increased osteoid tissue, mostly covered by ac-
tive osteoblasts around the trabeculae, indicating in-
creased bone formation. The bone volume intensity was
normal with no evidence of osteoporosis.

Discussion

Transient osteoporosis is characterised by joint pain of
gradual onset and radiographic osteopenia without asso-

Table 1

Case Sex Site Underlying X-ray Bone BMDa Treatment Severity  Duration Duration Follow-up
Age of disorders scan of pain of pain of pain (months)

lesion before before after
treatment treatment treatment

(months) (months)

1 M 52 Hip – Normal + Normal Conservative 3 4 8 58
2 M 38 Hip – Normal + Normal Core 3 2 0.5 56

decompression
3 M 39 Hip Obesity Normal Normal Conservative 4 1 7 33

bilateral (right hip)
Core 1 8 34
decompression
(left hip)

4 M 38 Hip – Osteopenia Normal Core 3 1 1 21
decompression

5 M 38 Hip – Normal + Conservative 3 0.5 5 25 
bilateral (right hip) (right hip) (right hip)

0.5 4 20 
(left hip) (left hip) (left hip)

6 M 48 Hip, – Normal + Core 2 1 (hip) 0.5 (hip) 19 (hip)
knee decompression

7 M 36 Hip – Osteopenia Normal Core 3 4 0.5 15 
bilateral (right hip) decompression (right hip) (right hip) (right hip)

Normal 1 1 12 
(left hip) (left hip) (left hip) (left hip)

8 M37 Hip – Normal Core 3 4 0.5 7
decompression

9 M 37 Hip – Osteopenia + Conservative 3 2 5 14

a Bone mineral density in the femoral neck
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ciated trauma, immobilisation, sepsis or inflammatory or
metabolic disorders. 

The hip is the commonest joint affected, but the knee,
ankle or foot may be involved [3, 12, 18]. Laboratory
values are usually normal, although a slight increase of
erythrocyte sedimentation rate has been reported [12].
Transient bone-marrow oedema can occur at any age, but
most often occurs in women during the third trimester of
pregnancy [4] and middle aged men [2,8]. Osteopenia
with preservation of the joint space may be seen on X-
ray, and this becomes apparent shortly after the onset of
symptoms [2, 7, 8, 12]. Bone scintigraphy demonstrates
intense, homogeneous uptake, before X-ray changes are
seen [7]. CT scans show loss and thinning of trabeculae
[3].

Prior to the availability of MRI, conventional radiog-
raphy, CT and bone scanning were the only methods
available to visualise disorders of bone-marrow. These
however, provide limited information. X-rays show min-
eralised bone, much trabecular bone has to be lost before
changes are seen on X-ray or CT scan. Bone scans are
more sensitive but lack anatomical detail and the speci-
ficity is low. The early diagnosis of this syndrome is thus
difficult and must be distinguished from other condi-
tions, specifically avascular necrosis. The delay in diag-

nosis in the patients in this series illustrates the diagnos-
tic difficulties. The appearance of transient osteoporosis
of the hip on MRI was first described by Bloem [1], and
was confirmed by others [10, 14]. A few reports have de-
scribed the MRI characteristics in the knee [7, 18] and
foot [3]. The T1-weighted images show loss of signal in-
tensity and the T2-weighted images reveal matching
high signal intensity in the marrow. An effusion is com-
monly present. The abnormal intensity extends from the
femoral head and neck to the intertrochanteric region
(Fig. 3). Wilson et al. [18] attributed these changes to
bone-marrow oedema as the characteristics of the signal
intensity are consistent with fluid within the normal fatty
marrow. Osteoporosis is rarely seen histologically in
these patients [6, 10, 18] and the histological features are
also of oedema. We did not find a decrease in bone min-
eral density in these patients, and for these reasons, we
suggest that the term “transient osteoporosis” be re-
placed by “bone-marrow oedema syndrome”. The etiolo-
gy, pathophysiology, treatment and outcome in these pa-
tients remains controversial. As spontaneous resolution
normally occurs, conservative treatment is recommend-
ed. Protected weight-bearing and non-steroidal anti-in-
flammatory medication is the preferred treatment for
pain relief [2, 8, 12]. Some authors have suggested that

Fig. 1 Case 8. Osteopenia and cortical thining of the right hip 4
months following onset of symptoms. The cartilage space is nor-
mal
Fig. 2 Case 7. Images obtained 6 weeks after core decompression
of the right hip and 4 weeks after the onset of pain in left hip.
a T1-weighted scan shows heterogeneously decreased marrow sig-
nal intensity from the head and neck of the left femur. Decompres-
sion tracks in the right femur. b Increase in the same areas on a
gradient-echo T2-weighted image
Fig. 3 Case 7: 5 months after decompression of the right hip and
3 months after decompression of the left hip a T1-weighted MRI
scan reveals normal signal intensity. The core channels are still
visible in the left femur
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bone-marrow oedema syndrome may be an early, revers-
ible form of avascular necrosis [6, 9, 10, 13, 15–17].
Based on this concept and because the course of the con-
dition may be as long as 45 months [12], core decom-
pression has been advised [10]. The clinical results of
core decompression in our patients have been excellent;
it is a simple procedure that can be performed on an out-
patient basis, and shortens the duration of symptoms and
decreases the possibility of progression to avascular ne-
crosis.
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