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Introduction
There is a well-known relevance between the development of

osteonecrosis and steroid administration. Glucocorticoid use is the
most common cause of secondary osteoporosis and can lead to
nontraumatic osteonecrosis. Multifocal or multiple osteonecrosis,
defined by the involvement of 3 or more anatomic sites, is unusual,
being observed in only 3%-10% of patients diagnosed with
osteonecrosis [1]. We present a case of multifocal osteonecrosis in a
woman receiving Methylprednisolone 16 mg 2×1 treatment for 10
months for symptom control of hyperthyroidism. She was investigated
for knee pain, which could have been attributed to her primary
disease, and magnetic resonance imaging (MRI) revealed bone infarcts
within the hip and shoulder. This case highlights the importance of

investigating musculoskeletal pain in patients with hyperthyroidism
receiving corticosteroids.

Case Presentation
We present a 55 years-old female, who entered menopause after a

total abdominal hysterectomy and bilateral salpingooophorectomy
eight years ago. She was diagnosed with hyperthyroidism when she
was 50 and underwent total thyroidectomy three years ago. She was on
Methylprednisolone 16 mg 2×1 treatment for 10 months (9 months
before the surgery and 1 month after the surgery). She had an
magnetic resonance imaging (MRI) because of bilateral knee pain 1
year after her thyroidectomy. Osteonecrosis was detected and knee
replacement surgery was advised. The patient did not accept surgery at
that time, but a year later she underwent right total knee replacement
because of severe knee pain (Figure 1).

Figure 1: MRI and X-ray of the patient’s knee

For the last 4 years she has been suffering from bilateral hip and
shoulder pain and decreased range of motion. Her MRI taken before
the knee replacement surgery shows osteonecrosis in both her hip and

shoulder joints (Figures 2 and 3). Hip and sholder range of motion
improved with physical therapy. Pain is also relieved and under
control with analgesic drugs.
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Figure 2: MRI and X-ray of the patient’s hip

Figure 3: MRI and X-ray of the patient’s shoulder

She is on Alendronat 70 mg treatment for osteoporosis for the last
three years and her recent bone mineral density (BMD) scores are;
femoral neck t score: -2.3, femoral total t score:-2.9, lumbar1-4 t
score:-3.5

Discussion
Glucocorticoid use is the most common cause of secondary

osteoporosis and can lead to nontraumatic osteonecrosis. In patients
receiving long-term therapy, glucocorticoids may cause fractures in 30
to 50% and osteonecrosis in 9 to 40% [2,3]. The risk in glucocorticoid-
induced osteonecrosis increases with higher doses and prolonged
treatment [4,5].

The exact mechanism by which glucocorticoids induce avascular
necrosis is not well understood. A study suggested that glucocorticoids
cause damage in venous endothelial cells, leading to stasis, decreased

arterial perfusion, increased intraosseous pressure and finally,
infarction of the bone [6] Glucocorticoids directly effect osteoblasts,
osteoclasts, and osteocytes. The adverse effects of glucocorticoids are
primarily created by decreasing the production of both osteoblasts and
osteoclasts and increasing the apoptosis of osteoblasts while
prolonging the lifespan of osteoclasts [7-9].

Glucocorticoid-induced avascular necrosis mostly affects the
femoral head, but it can also occur in any skeletal site such as the knee,
shoulder, ankle and the hand. The most common symptom is pain,
which is generally insidious in onset, and increased by activity and
exercise. With time, the pain may occur at rest and affects function
and range of motion of the affected joints [10].

Persistent hip, knee or shoulder pain, especially with joint
movement, tenderness or decreased range of motion, needs MRI
verification [4,5]. MRI is the most sensitive modality in picking up
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early stage of avascular necrosis [10]. The subchondral crescent sign
on radiographic examination is pathognomonic for osteonecrosis but
this is a late sign and MRI can show extensive osteonecrosis before any
change in the shape of the femoral head or appearance of a fracture
crescent [10].

At present, it is still controversial to recommend universal
screening for asymptomatic AVN in long-term GC users. Physicians
should have a high index of suspicion for persistent pain at typical sites
after GC use. Initial treatment includes bed rest or partial weight
bearing activities. There is not enough evidence to support the routine
use of bisphosphonates in GC-induced AVN [11]. Nonsteroidal or
other analgesics can also be used . If conservative management fails,
additional therapeutic options, that include core decompression, joint
replacement, and osteotomy can be used [12] Advanced stages of AVN
usually requires arthroplasty. Therefore, early diagnosis is crucial in
the management of AVN [11].

Bone loss in glucocorticoid induced osteoporosis is biphasic, with a
relatively rapid decrease in BMD of 6–12% within the first year, and a
slower annual loss of about 3% for as long as the glucocorticoids are
administered [3]. However, the relative risk of fracture increases by as
much as 75% within the first 3 months after initiation of
glucocorticoid treatment and this usually occurs before a significant
decrease in BMD. There is also a remarkable decrease in fracture risk
within the first 3 months after the glucocorticoids are discontinued,
well before any increase in BMD [13]. An increase in vertebral and hip
fractures occurs with as little as 2.5 to 7.5 mg/day of prednisolone
(equivalent to 3.1 to 9.3 mg of prednisone). In a cohort study of
patients aged 18 to 64 years taking glucocorticoids for a range of
disorders, the combination of higher dose, longer duration and
continuous use had the biggest effect on the occurrence of fractures.
Continuous treatment for more than 90 days with 10 mg/day of
prednisone was associated with a 7-fold increase in hip fractures and a
17-fold increase in vertebral fractures [14].

Conclusion
Multifocal or multiple osteonecrosis, defined by the involvement of

3 or more anatomic sites, is unusual, being observed in only 3%-10%
of patients diagnosed with osteonecrosis [1]. Our literature search did
not reveal any cases of glucocorticoid induced multifocal osteonecrosis
because of the use of steroids to control symptomatic
hyperthyroidism. The relationship between steroid use and
osteonecrosis and osteoporosis has been known for many years. It also

has to be kept in mind that, multifocal osteonecrosis can develop even
long time after cessation of steroids. Physicians should have a high
index of suspicion for persistent pain at typical sites after
commencement of glucocorticoids. Patients should be evaluated for
steroid induced osteoporosis and osteonecrosis.
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