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Summary

Keywords:

Transient osteoporosis is a relatively rare condition of unknown etiology that causes temporary
bone loss. The syndrome is characterized by self-limited course and spontaneous resolution after
6 to 12 months. The pathogenesis of transient osteoporosis is not fully understood but several
hypotheses that have been proposed include trauma, neurovascular dysfunction and transient
hyperemia. Clinical manifestations include sudden onset of pain in the hip that usually worsens
with weight bearing and leads to functional disability involving the affected extremity. Radiographs
are frequently unremarkable, but may reveal periarticular osteopenia 3—-6 weeks after the onset of
clinical symptoms. There is no radiographic evidence of demineralization during the early phase
of syndrome, as a result advanced imaging is required. Magnetic resonance imaging is the most
sensitive and predictable test for an early diagnosis and monitoring of disease progression.
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Symptoms and Treatment

Transient osteoporosis of the hip is a relatively rare dis-
order characterized by loss of bone tissue in the proxi-
mal femur. Hip joint is the most common location of the
disease, although it may also involve the knee, ankle or
foot bones. Self-limited nature of the disease is charac-
teristic with complete relief of symptoms occurring after
6-12 months [1-4]. Transient osteoporosis usually occurs
in middle-aged men and women in the third trimester
of pregnancy or immediately after birth [2,5,6]. The first
reported case of the disease described in 1959, concerned
pregnant women. Pathogenesis is still unclear. One of the
original hypotheses concerning pathophysiology included
impaired venous outflow and local congestion caused by an
increase in intramedullary pressure [7]. Other reports sug-
gest that the condition is caused by microdamage, which
results in a temporary stimulation of bone resorption [1].
In case of pregnant women, parathyroid hormone-related
protein (PTHrP) is considered to play an important role in
the pathogenesis [8].

The disorder develops in 3 stages. The initial symptom con-
sists of a sudden hip pain radiating to the groin, buttocks
or thigh. The pain increases upon bearing weight on the
affected limb and gradually restricts movement. Reduction
in passive and active movement of the hip is observed on
physical examination. The hip is tender on palpation. The
second stage involves demineralization of the head, neck
and intertrochanteric region of the femur, without narrow-
ing of joint space, visualized on an x-ray. Therapeutic win-
dow is characterized by the presence of pain with no abnor-
malities visible on an x-ray. During this period, diagnosis
can be made with magnetic resonance imaging, which can
be used to identify transient osteoporosis in as little as 48
hours from the onset of symptoms [1,2]. Computed tomog-
raphy is not routinely used to detect the condition, although
it was suggested by some publications for its early detection
of trabecular bone fractures and reduction in the density of
the femur [9]. The final stage consists of a full and concur-
rent resolution of clinical and radiological symptoms.
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Figure 1. (A, B) Transient osteoporosis of the hip in T1-weighted and
T1-weighted Turbo Spin Echo imaging.

Transient osteoporosis is treated conservatively with lim-
ited weight bearing on the affected limb, thigh muscle
strengthening exercises, range of motion exercises and
analgesics. The main purpose of this approach is to pre-
vent the development of microtrauma and fatigue fractures
[10,11]. Some physicians recommend bisphosphonates for
symptom relief [12,13].

Magnetic Resonance Imaging

Transient osteoporosis of the hip can only be recognized
after more aggressive and irreversible diseases with similar
clinical symptoms have been excluded. Differential diagno-
sis includes stress fractures, regional migratory osteoporo-
sis, complex regional pain syndrome (Sudeck’s syndrome),
primary bone tumors, metastases to the femur, infectious,
reactive, or rheumatoid arthritis, osteomyelitis, sickle cell
anemia, leukemia and avascular bone necrosis. Magnetic
resonance imaging is an essential diagnostic tool that can
differentiate between these states.

All of these disease entities may be accompanied by edema
of the bone marrow presenting on an MRI as low signal
intensity on T1-weighted imaging (Figure 14), T1-weighted

Figure 2. (A, B) Coronal T2-weighted and TIRM sequence images of
patient with transient osteoporosis of the hip.

Figure 3. Coronal STIR sequence reveals edema of the bone marrow
as high signal intensity.

TSE (Figure 1B) and high intensity on T2-weighted
(Figure 2A), TIRM (Figure 2B) and STIR sequences
(Figure 3), and increased intensity after administration
of a paramagnetic contrast [14-22]. The absence of addi-
tional focal lesions in the subchondral bone is a very sen-
sitive and specific sign of transient osteoporosis that
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differentiates it from chronic conditions. Additionally,
T2-weighted imaging may reveal hip joint effusion which
commonly accompanies this disorder [21].

Thickening of the medial cortex of the femoral neck and
a fracture line with weak signal that may result from the
weakened bone structure due to transient osteoporosis are
characteristic findings in stress fracture imaging. In case of
differentiation with complex regional pain syndrome, focus
should be shifted to additional changes, such as skin atro-
phy, sensorimotor impairment and contractures [14].

Differentiation between transient osteoporosis and necro-
sis of the femoral bone poses the greatest diagnostic chal-
lenge. In the early stages, symptoms of both diseases are
identical and affect similar age group of patients. Alcohol
abuse, steroid therapy, sickle cell anemia, systemic lupus
erythematosus and rheumatoid arthritis are the risk fac-
tors for the necrosis of the femoral head and are present in
most cases. T1-weighted imaging shows very early changes
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involving the surrounding area of the necrotic bone ring of
the fibrous connective tissue with a weak signal. In con-
trast to transient osteoporosis, bone marrow edema does
not occur in the early stages of femoral necrosis. However,
it presents in more advanced stages of necrosis and cor-
relates with fracture of the femoral head and progression
of pain, although according to some authors it is a weak
prognostic factor [23-26].

There is an increasing number of case reports concerning
transient osteoporosis of the hip available in the litera-
ture. Therefore, it is important to take it into account when
forming the differential diagnosis of hip pain. Magnetic
resonance imageing is the most important test that will
distinguish this condition from other pathologies.

Precise analysis of images with a narrow field of view and
a large sensor allows for a correct diagnosis at an early
stage of the disease.
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