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Efficacy of Short-term Teriparatide for Hip Osteonecrosis
To the Editor:
Osteonecrosis of the femoral head is the result of the lack or decrease of
blood supply to the bone leading to bone and cartilage cellular death,
fracture, and finally collapse of articular surface1. The pathogenesis is still
unclear, but it seems that it is the result of a variety of traumatic and atrau-
matic factors such as genetic predisposition and metabolic factors. Risk
factors are high-dosage glucocorticoids, alcohol abuse, venous stasis,
adipocyte hypertrophy, alteration of circulating lipids, and other diseases
that facilitate intravascular coagulation and thrombus formation2.

Nonsurgical treatment is limited and consists of physical therapy and
rehabilitation, protected weight-bearing, hyperbaric therapy, and the use of
nonsteroidal antiinflammatory drugs (NSAID), bisphosphonates, nifedipine,
and lipid-lowering agents3. Unfortunately, these treatments have shown not
a real efficacy, but only partial results on pain or delaying fracture and
articular collapse4.

Teriparatide (TPT), a recombinant synthetic version of the human
parathyroid hormone (PTH), is a bone anabolic agent that stimulates new
bone formation by increasing osteoblast number, promoting osteogenic
differentiation of bone mesenchymal stem cells and improving cell
survival5,6. We report a case of atraumatic hip osteonecrosis successfully
treated with short-term TPT.

A 42-year-old man was sent to our attention for hip osteonecrosis 
(Figure 1) unresponsive to nonsurgical treatment and awaiting surgery. The
patient was unsuccessfully treated for several months with a combination
of intravenous bisphosphonates, oral NSAID, and hyperbaric therapy in
association with hydrokinesitherapy. At the time of the visit, the patient was
unable to stand up without crutches and/or to maintain a seated position over
prolonged periods. Persistent spontaneous pain and acute severe pain were
present at movement, with a marked limitation of hip movements.

The patient started treatment with daily TPT 20 mcg associated with oral

calcium and cholecalciferol (1250 mg/400 IU). The hydrokinesitherapy was
maintained to improve muscles and to recover hip function. After 2 months,
pain was significantly reduced, with a gradual recovery of hip movement.
The patient abandoned 1 crutch and was able to move independently and to
sit for long hours, thus he was also able to return to work. After 3 months,
the patient completely abandoned the use of walking aids, but still
complained about tenderness from sitting to standing; MRI showed a
marked reduction of bone edema without double line sign or cortical
collapse (Figure 2). TPT was discontinued and hydrokinesitherapy
maintained.

To date, at 15 months of followup, pain from sitting to standing remains
and the surgical option will be considered only in case of worsening of the
symptoms due to secondary osteoarthritis.

The natural history of hip osteonecrosis is usually characterized by the
collapse of the articular surface and degenerative changes leading to surgery.
Conservative treatments are generally not successful, and surgical options
vary depending on disease stage; none of the surgical options is considered
a gold standard. The prevention of femoral head collapse and maintenance
of the hip function is of paramount importance. Although it is possible to
recover function with total hip arthroplasty, delaying surgery is important
in the early stages and in young patients. To date, the nonsurgical treatments
proposed to prevent disease progression such as bisphosphonate, anticoag-
ulants, lipid-lowering agents, and vasodilators have had very limited success
even in the early stage. The rationale for TPT use in osteonecrosis is the
mechanism of action and the regulatory hormonal function of parathormone.
TPT has been shown to reach the maximum anabolic effect in the first
months of treatment when the bone remodeling is promoted7. Other factors
may be involved in the anabolic and regulating effect of TPT on bone8, such
as the upregulation of growth factors (basic fibroblast growth factor-2 and
insulin-like growth factor-1, receptor activator of nuclear factor-κB ligand),
the influence on the Wingless/β-catenin signaling pathway, and the transcrip-
tional suppression of the sclerostin gene. Moreover, intermittent PTH

Figure 1. Magnetic resonance imaging before treatment.

Figure 2. Magnetic resonance imaging after treatment.
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reverses bone hypovascularity induced by radiation in mice through neoan-
giogenesis9. It has also been shown that TPT accelerates fracture healing
and has a potential effect in increasing bone volume within joints and
inhibiting articular cartilage degeneration10.

The rapid response in terms of pain and recovery of hip function with
sustained effect demonstrates that TPT may have a key role in patients with
early stage hip osteonecrosis. Rapid response to treatment and the possibility
to discontinue the therapy may make TPT a helpful drug in the early
management of osteonecrosis. In our patient, the pain on standing is the
expression of the joint damage that has not been corrected by treatment.
Thus, TPT may be considered as an early treatment option in the prevention
of evolution to femoral head collapse, and to delay or even avoid the surgical
option, especially in young patients. Further studies are warranted to confirm
this suggestion.
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