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Bilateral atypical femoral shaft fractures and
bisphosphonate therapy; a case report

Introduction

There have recently been an increasing number of reports of atypical
femoral fractures (AFFs) in patients on long term bisphosphonate
(BP) therapy.'-* BPs are potent inhibitors of osteoclast-mediated bone
resorption and are widely recommended agents for the treatment of
osteoporosis.** However, the reported link between long term use of
BPs and AFFs led to the appointment of a task force of the American
Society for Bone and Mineral Research to address key questions
related to this.® They defined major and minor features for AFFs,
where all major features must be present to define the femoral fracture
as atypical (Table 1). AFF, associated wth BPs, are typically described
in the subtrochanteric region of the femur and are usually unilateral on
presentation. We present a case of bilateral atypical femoral fractures
occurring in the shafts of the femori secondary to long term ibandronic
acid therapy.

Table | Diagnostic criteria for atypical femoral fracture (Task force for the
American Society for Bone and Mineral Research).'® Diagnosis requires the
presence of all the major criteria. None of the minor criteria is required, but
they may be present concomitantly with major criteria

Major Criteria Minor Criteria Exclusion Criteria
Proximal fracture

line under the lesser
trochanter and distal
fracture line above the

femoral condyles

Periosteal reaction along
Femoral neck fracture
the lateral cortex

Intertrochanteric
fracture with extension
to the subtrochanteric
femur

No trauma or low-energy Increased cortical
trauma thickness

Transverse or only slightly
oblique fracture line (angle
<30°

Prodromal pain in the

groin or thigh Periprosthetic fracture

Pathological fracture
related to a primary
bone tumor or bone
metastasis

Non comminuted fracture Bilateral fracture

Complete fracture crossing
from one cortex to the
other, with or without a
medial cortical beak or
incomplete fracture (or
fissure) involving only the
outer cortex

Delayed healing -

Co-morbidities:
rheumatoid arthritis,
vitamin D deficiency,
hypophosphatasia
Concomitant
treatments:

- bisphosphonates, -
glucocorticoids, proton
pump inhibitors
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Case report

A 71 year old post menopausal Caucasian woman with elevated
BMI of 34 & NIDDM, presented to the emergency department with
acute severe bilateral thigh pain and inability to weight bear following
a low impact fall from standing height. She also complained of an
18 month history of bilateral thigh, groin & back pain, for which she
was diagnosed with “fibromyalgia”. She had been taking ibandronic
acid 150mg by mouth monthly for the last 5 years for the treatment
of postmenopausal osteoporosis. Plain radiographs of both limbs
revealed a displaced fracture in mid-shaft region of both femori
(Figure 1). Ibandronic acid was stopped and the patient underwent
internal fixation with bilateral intramedullary reconstruction nails,
locked proximally and distally (Figures 2 & 3). The patient made
uneventful post-operative recovery and was subsequently discharged
with outpatient follow-up.

Figure | Atypical bilateral mid-shaft femoral fractures with lateral cortical
thickening.
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Figure 3 Post operative images.

Discussion

AFFs are seen most commonly in the proximal one-third of the
femoral shaft but may occur anywhere along the femoral diaphysis.
The fracture usually occurs spontaneously or following minimal
trauma. The fracture may be complete, can have a transverse and
short oblique pattern, often with the formation of a medial spike, and
minimal comminution. In an incomplete AFF, there is a transverse
radiolucent line in the lateral cortex. Both complete and incomplete
AFFs are associated with periosteal stress reaction and thickening of
the lateral cortex.” This represents a failure of remodelling of the bone
under tensile stress. There may also be generalised bilateral thickening
of the medial and lateral cortices. Prodromal symptoms such as thigh
and groin pain and are often observed.

As a subset of femoral fractures, AFFs are rare in the general
population but there is emerging evidence that suggests that the
incidence of AFFs is increasing with the increase in length of BP
exposure. Data available from a large US health maintenance
organisation (HMO) serving a population of 2.6 million people over
the age of 45, suggests that AFF incidence increased progressively
from 2 per 100,000 cases per year for 2 years of BP use to 78 per
100,000 cases per year for 8 years of BP use.?

There a number of possible pathogenetic mechanisms associated
with BPs and AFFs. These include alterations to the normal pattern
of collagen cross-linking.”!® micro damage accumulation, which
may be due to the decrease in bone remodelling caused by BPs.!!
reduced vascularity that could inhibit the repair of an impending stress
fracture, which has been observed.® in vitro models but not in animal
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models."*" increased mineralization and reduced heterogeneity of
mineralization.

The optimal duration of BP therapy has not been established, and
the balance of risks and benefits of long-term BP therapy is unclear.
Based on current case reports and series, the median BP treatment
duration in patients with AFFs is 7 years.® Review of bisphosphonate
use after five years of therapy has been proposed in the medical
literature.’®

AFFs secondary to BPs have been commonly described in the
subtrochanteric region however bilateral mid-shaft fractures are rare.
Some authors have reported an association between alendronic acid
and femoral shaft fractures.'*!> However data regarding ibandronate
is limited. Patel et al.'® reported a 62 year old female with femoral
shaft fractures after 2 years of ibandronate therapy.'® Goddard et
al.'” also reported a case of bilateral femoral fractures when their
patient was switched to ibandronate after 16 year of therapy with a
different bisphosphonate.!” The femoral fractures in their patient were
not simultaneous. Our case is unique in its presentation due to its
prolonged duration of therapy and bilateral simultaneous presentation.

Discontinuation of the bisphosphonates (drug holiday) has been
proposed in the recent literature. A comprehensive review article
by Lane et al. [18] recommend safely stopping the bisphosphonate
treatment in low fracture risk group after 3-5 year of treatment.'
However in patients with high risk of osteoporotic fractures,
bisphosphonate therapy should be continued or an alternative
treatment should be instituted as the benefits outweigh the risks of
late complications.

Conclusion

Prolonged bisphosphonate therapy (>5 years) is associated with
an increased risk of atypical femoral fractures. AFFs are a rare subset
of femoral fractures but carry a significant level of morbidity and
mortality. AFFs are characterised by unique radiographic features.
More than half of patients reported with AFFs have had a prodrome
of thigh or groin pain before their acute fracture.® Patients on long
term BP therapy who complain of thigh/groin pain require urgent
radiographic evaluation of both femurs. Bone scan or MRI imaging
may be necessary to identify an impending fracture. It is important
to educate doctors and patients about these symptoms and their
significance.
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