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CURRENT CONCEPTS REVIEW

Transient osteoporosis (TO) is an uncommon
entity whose principal characteristic is to be a
self-limited syndrome. Diagnosis is made upon
clinical presentation and xray evidence of dif-
fuse osteopenia around the affected joint fol-
lowed by spontaneous healing after several
months. When recurrent episodes occur at dif-
ferent times and locations it is called regional
migratory osteoporosis. Magnetic resonance
imaging and technetium-99 bone scan may be
helpful in diagnosis during the early phase.
Good results may be achieved with nonsteroidal
antiinflammatory medication, protected weight
bearing and physical therapy.
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INTRODUCTION

Transient osteoporosis (TO) is a rare, self-limit-
ed syndrome, characterized by sudden onset of
joint pain followed by local osteopenia after sever-
al weeks, with spontaneous healing. A large num-
ber of patients with TO have recurrence affecting
other joints ; the term regional migratory osteo-
porosis (RMO) has been applied to these cases. In
1959, Curtiss and Kinkaid (11) first reported the
syndrome in three pregnant women with painful
hips during the last trimester ; a few years later
Duncan et al. (14) described a similar disorder
affecting several joints at different times, calling
the condition migratory osteolysis. Later on, in
1968, Lequesne (36) described localized transient

osteoporosis as a monoarticular disease without
recurrence. Other synonyms used in the literature
include transient demineralization, migratory oste-
olysis, reflex sympathetic dystrophy of the hip, and
transient bone marrow edema (22).

The very low incidence and nonspecific
roentgenographic and clinical findings make TO a
poorly recognized syndrome. Several hypotheses
have been proposed regarding the etiology, which
is however still unknown. 

EPIDEMIOLOGY

TO usually affects healthy middle-aged men,
with most patients being between 40 and 60 years
old (range : 24-75 years) (33). In women, it occurs
almost exclusively during the third trimester of preg-
nancy (mean gestational age at onset : 32 weeks) or
in the early postpartum period, and tends to be
commonly seen in primigravidas (33, 54, 55). In a
few cases, it may be bilateral or recur with a second
pregnancy (2, 51). It is more frequent in men than
in women in a proportion of 3 to 1 (50). The con-
dition is rare in children (4, 41). Our experience
with three cases, two men (35 and 44 years old) and
one nonpregnant woman (32 years old) shows that
TO may also affect nonpregnant women.
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Except for pregnancy, there are no other known
predisposing factors. The risk of acquiring transient
osteoporosis is however much higher in patients
with osteogenesis imperfecta than in the general
population. This relationship was first reported by
Hunder and Kelly in 1967 (28), and 20 cases have
now been documented in the literature (31, 43, 58).

ETIOLOGY

The etiology of this syndrome is still unknown.
In their first description, Curtiss and Kincaid (11)
proposed a neurogenic hypothesis, in which possi-
ble intermittent compression of the mother’s obtu-
rator nerve by the child’s head might be the cause
of the disease. However, this could not be experi-
mentally reproduced in dogs (11). Electromyo-
graphic (EMG) findings have been normal in TO
cases (31), but EMG has documented denervation
patterns coincident in location and time with RMO
attacks (37, 39).

Another interpretation is that osteopenia follows
the disuse caused by the patient’s functional
impairment ; however, this does not seem plausible
as demineralization takes place in a very limited
joint area without affecting the rest of the extremi-
ty. Besides, complete recovery of bone density has
been documented although the involved extremity
was nonweight bearing (27).

Other authors consider TO as a nontraumatic
type of reflex sympathetic dystrophy (35), since
clinical, radiological, and scintigraphic appear-
ances of both pathologies are similar. However, TO
lacks vascular and cutaneous changes characteristic
of reflex sympathetic dystrophy (33).

Viral infection has also been suggested as a pos-
sible etiology, because it could stimulate osteoclas-
tic resorption and demineralization, generating
stress fractures and pain with weight bearing (8).
Paran et al. (45) described two cases of TO with a
positive fluorescent antinuclear antibody test, anti-
cardiolipin antibodies, and a history of heavy
smoking. They suggested local ischemia as a possi-
ble etiology of TO, induced by antiphospholipid
antibodies and increased by smoking. However this
theory has not been confirmed by further studies.

Pregnancy and lactation are stressing factors on
maternal calcium homeostasis. In pregnancy,
maternal placental transfer of calcium and physio-
logical hypercalciuria produces calcium losses,
compensated by increasing 1,25(OH)2 D3 levels that
enhance gastrointestinal calcium absorption (21,
52), but some studies have proved a transient
decrease in bone mass during pregnancy (13, 19).
Transfer of calcium from serum into breast milk
contributes to calcium losses during lactation,
producing bone loss in the initial 6 months, and
recovering during the 2 years after lactation (53).
Women who have risk factors for osteoporosis or
events that may have impaired their ability to attain
peak bone mass are most at risk for developing
transient osteoporosis in pregnancy (54). In preg-
nant women other theories include damage to the
joint as a result of venous stasis of pregnancy and
damage to the lumbosacral cord as it passes across
the pelvic brim (5, 48, 50). All these theories do not
explain cases seen in men and nonpregnant women.

A transient ischemic event, which produces lim-
ited cell death involving only the hematopoietic
and fatty elements, is thought to be the cause of TO
(15, 23, 28). Histology shows intertrabecular
edema, inflammatory infiltrates, fat necrosis, bone
resorption and new bone formation (27, 33, 44, 46).
TO of the hip has been proposed as an early
reversible phase of avascular osteonecrosis (AVN)
(26), but with a diffuse pathway distinct from the
normal focal pattern of AVN. There may be a spec-
trum of ischemia, a diffuse zone with more limited
insult resulting in TO, and more severe and pro-
longed ischemia in a more restricted zone could
result in AVN. A relationship between these two
pathologies has however not been proved. Clinical,
imaging and histopathologic differences, including
the gross appearance, distribution of repair tissue,
and viability of bone trabeculae in the affected
region (59), have proved they are different disor-
ders (22).

CLINICAL PRESENTATION

The patient usually complains of sudden or pro-
gressive pain in the affected joint causing limp,
without any previous trauma. Pain, with mechani-
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cal features, increases while walking and standing,
often improving with rest. Only in some cases may
night pain be present. The range of joint motion is
slightly diminished, and it is painful in the last
degrees (22).  

Schapira has identified three phases throughout
the process (51) : an initial phase characterized by
intense pain with functional impairment, lasting
approximately one month ; during the next one or
two months, symptoms remain unchanged and
marked osteopenia appears on xray ; later on spon-
taneous regression takes place, with improvement
in bone density. This period lasts about four
months.  Two of our patients suffered episodes that
lasted between six and eight months, but the third
one had a four-month limited episode.

The hip is the most frequently affected joint, fol-
lowed by knee, foot and ankle (33). TO may pre-
sent one episode affecting only one joint, or recur-
rent episodes that may involve two to seven joints,
either successively or with overlapping. This clini-
cal course is called RMO and represents between
10% and 40% of the cases (24, 33). The time inter-
val between recurrences may be short or as long as
two or more years (1, 3, 14). Occasionally, several
joints may be affected simultaneously (33, 38). 

Our cases showed three different clinical presen-
tations. One presented a typical RMO that started

at the right hip ; consecutively and progressively
the migratory episodes affected the right knee, the
ankles and the feet ; the patient had to use crutches
for almost 24 months. The second case had an
RMO with two episodes ; the first one affected the
right hip, and eight years later the right knee was
involved. The third case was a TO of the hip with-
out recurrences. Laboratory study is usually nor-
mal ; a slightly increased erythrocyte sedimentation
rate is rarely noted (3).

IMAGING

Radiography

In TO, radiographic bone density is normal until
four to eight weeks have elapsed since the onset of
clinical symptoms. Later on, a periarticular diffuse
osteopenia can be seen, that in the hip rarely affects
the pelvic bone and greater trochanter. A decrease
in cancellous bone density takes place that may be
so severe as to make the normal bony architecture
almost disappear ; in subchondral bone, the density
decrease is less important (figs. 1, 3). Joint space
remains normal, which differs from the advanced
stages of AVN (27, 35, 48). Bone remineralization
takes place spontaneously after a six to eight-
month period.
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Fig. 1. — Anteroposterior xray of both hips in a 35-year-old
male patient demonstrating severe osteopenia of the right
femoral head and neck. This was the first episode of an RMO.

Fig. 2. — T1-weighted image in MR reveals diffuse and
homogeneous low signal intensity throughout the right femoral
head and neck, not affecting the acetabular and trochanteric
regions (same patient as fig. 1).
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Radionuclide Bone-Scanning

A diffuse and homogeneous increase of radionu-
clide uptake is seen in the affected joint a few days
after the onset of the symptoms, even before xray
changes (fig. 4). When symptoms diminish a grad-
ual decrease in radionuclide uptake is detected on
scintigraphy (7, 20). Even though this technique is
positive early and has high sensitivity, its specifici-
ty is low (47).

Magnetic Resonance Imaging

Bloem in 1988 gave the first description of MRI
changes observed in TO of the hip (6). They can be
detected as soon as with bone scans (48 hours), and
regression of the abnormalities can be seen along
with symptom improvement, about 6 to 8 months
later (12). An ill-defined area of decreased signal
intensity is seen on T1-weighted images, with an
area of increased signal intensity on T2-weighted
images ; these diffuse signal abnormalities have
been attributed to bone marrow edema (58). In
addition, an effusion is usually present. In the hip,
these changes mainly affect the head, neck and
intertrochanteric region (fig. 2) (12, 22).

In the knee, changes are more frequent in the lat-
eral condyle (49) ; however, in one case we found
diffuse edema also in the medial condyle. Tarsal
bones are commonly affected, but rarely metatarsal
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Fig. 3. — Osteopenia and cortical thinning of the ankle and
foot. Articular spaces are preserved (same patient as figs. 1 and
2, in a subsequent episode of RMO).

Fig. 4. — Radionuclide bone-scaning shows diffuse, homoge-
neous uptake of the isotope over the right knee and the feet
(same patient as fig. 3).



bones (10). In our MRO case TO affected both
ankle and foot (fig. 3).

DIFFERENTIAL DIAGNOSIS

Differential diagnosis must include crystal-
induced arthropathy, rheumatoid arthritis,
osteoarthritis and infectious arthritis (1, 34, 36).
Other diagnoses, such as primary bone tumor,
metastases, tuberculosis of bone, osteomyelitis,
multiple myeloma and metabolic bone disease
should also be considered. TO may be differentiat-
ed from all of them through normal laboratory
studies and characteristic imaging.

The differential diagnosis must also be made
with reflex sympathetic dystrophy (RSD). In RSD
there is frequently a history of trauma or operation.
Cardinal symptoms are diffuse burning pain in the
affected region, sensory disturbances of hypo- or
hyperesthesia, trophic changes of discoloration,
swelling and thickening, alterations in skin temper-
ature, autonomic regulation and motor disturbances
(16, 56). Common sites are small bones and soft
tissues of the hand and foot. Bone scintigraphy and
MRI give a different pattern showing alterations in
bone and in soft tissues (24).

In the early phase, AVN should be excluded,
since the therapeutic approach is different. AVN is
a progressive condition that leads to joint destruc-
tion, requiring specific surgical treatment (8, 9). In
the early stages the two conditions are difficult to
differentiate, but clinically in AVN, the pain is
often present at rest, the limp and the antalgic gait
are typically late findings, and the functional dis-
ability is proportional to the pain level (22). The
radiographic appearance of AVN rarely shows dif-
fuse osteopenia, and the classic appearance of AVN
is a mottled radiolucent area surrounded by an area
of sclerosis. But plain radiography is not useful in
early differential diagnosis, as xray in TO is affect-
ed only four to eight weeks after the onset (22).
Scintigraphy is an important screening adjunct
before radiographic changes are seen. In AVN
scintigraphy may be similar to TO, although
increased uptake is usually less intense and more
limited to the femoral head. If a cold spot appears
over the femoral head anterosuperior region, it is

almost pathognomonic for AVN, and is never seen
in TO (22, 43). The most useful tool to differentiate
TO from AVN is magnetic resonance imaging
(MRI) : in AVN, a focal, nonhomogeneous, seg-
mental and well-demarcated lesion in the anterosu-
perior subchondral region of the femoral head is
the classic appearance. T2-weighted images may
demonstrate the so-called double-line sign, which
is pathognomonic for avascular necrosis. There are
few reports in the literature of AVN that initially
presented with MRI findings typical of bone-mar-
row edema (22), so there is no strong MRI finding
to support the existence of a relationship between
TO and AVN (32). A long and self-limited clinical
course, in some cases recurrence in other joints,
and later the imaging picture allow the differential
diagnosis of TO and AVN.

TREATMENT AND COMPLICATIONS

Many conservative treatments have been used,
such as oral steroid therapy, intraarticular steroid
injection, calcitonin and sympathetic blocks (34,
35), but none has been noted to change the natural
course of the disease. Owing to the similarity
between TO of the hip and AVN in initial phases,
and the importance of early treatment in
osteonecrosis, some authors recommend hip core
decompression in every case or in cases with per-
sistent pain (25, 40, 47).

Hofmann et al. (26), in a prospective study of 43
TO’s of the hip treated with core decompression,
achieved immediate relief of pain after surgery in
all patients. The average duration of symptoms was
dramatically reduced by core decompression from
6 months with conservative treatment down to 2
months, without perioperative complications.
Therefore, they recommended core decompression
in patients with painful TO of the hip.

The problem consists in the process etiology. If
it is considered as an early phase of an AVN, oper-
ative treatment may avoid subsequent AVN evolu-
tion. If they are different entities, and TO has a self-
limited evolution, this procedure seems unneces-
sarily aggressive (32). Another justification for sur-
gical treatment is that it may improve and reduce
symptoms (26). It may be useful in patients with
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severe pain, but not all the patients have severe pain
or a long enough evolution to justify the operation.
This was the case for one of our patients, who suf-
fered moderate hip pain for three months. Besides,
at the time of diagnosis, no one knows the clinical
evolution, and in RMO surgical treatment of an
affected hip may not prevent future episodes in
other joints.

To make a correct differential diagnosis between
TO of hip and AVN in the early stages, is most
important to decide on the treatment, in addition to
evaluating the clinical intensity. In TO we recom-
mend a more conservative approach, including
symptomatic therapy, protected weight bearing and
repeated MRI’s every three months.

TO during pregnancy deserves special mention.
Traumatic fractures of the femoral neck and stress
fractures have been infrequently reported in
patients with TO, and all have been in pregnant
women (17, 18, 29). This is the most serious com-
plication of the condition. TO during pregnancy
has to be treated nonoperatively with strict recom-
mendations to restrict weight bearing until there is
radiographic evidence of reconstitution of the bone
mass (22). A pathological fracture has to be surgi-
cally treated postpartum (17, 18, 29).
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SAMENVATTING

E. CRESPO, D. SALA, R. CRESPO, A. SILVESTRE.
Voorbijgaande regionale osteoporosis.

Voorbijgaande osteoporosis is zeldzaam en gekenmerkt
door spontane heling. De diagnosis berust op het samen-
gaan van gelocaliseerde gewrichtspijn en diffuse, maar
spontaan over het beloop van enkele maanden verdwij-
nende radiografische osteopenie van het bot rond het
betrokken gewricht. NMR en botscan zijn diagnostisch
nuttig in de beginfase.
Men spreekt van migrerende regionale osteoporosis bij
regelmatig herval eventueel op verschillende plaatsen.

De behandeling bestaat in relatieve gewrichtsontlasting,
physiotherapie en NSAID.

RÉSUMÉ

E. CRESPO, D. SALA, R. CRESPO, A. SILVESTRE.
L’ostéoporose transitoire.

L'ostéoporose est une affection rare dont la caractéris-
tique principale est d'être spontanément résolutive. Le
diagnostic se fait sur base des signes cliniques et de la
constatation, sur la radiographie, d'une ostéopénie dif-
fuse au niveau de l'articulation affectée, ostéopénie qui
régresse spontanément après quelques mois. On parle
d'ostéoporose régionale migratrice lorsque de nouveaux
épisodes surviennent après des laps de temps variables
et dans des localisations variables. L’IRM et la scinti-
graphie au technetium-99 peuvent aider au diagnostic
dans la phase précoce. Le traitement repose sur l'admini-
stration d'anti-inflammatoires non stéroïdiens, une
restriction fonctionnelle notamment concernant l’appui
pour le membre inférieur, et la physiothérapie.
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