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Background/Purpose: There is increasing evidence that an association exists between long-
term bisphosphonate use and atypical femoral fractures. The American Society of Bone and
Mineral Research (ASBMR) Task Force Criteria excluded periprosthetic fractures from the
definition of atypical femoral fractures as there was just not enough known at that time to
include this group as bisphosphonate fractures. However, case reports have begun to ap-
pear in the literature describing patients on long-term bisphosphonate therapy presenting
with impending or complete periprosthetic fractures that are radiographically identical to
atypical femoral fractures. We present the largest case series of periprosthetic fractures in
patients on long-term bisphosphonate therapy. We sought to define the characteristics of
periprosthetic fractures in patients on long-term bisphosphonate treatment and to compare
and note the similarities of these characteristics with a cohort of patients with atypical
femoral fractures. The secondary aim is to note how these fractures differ from the usual
periprosthetic fracture presentation and provide a consensus guide to the diagnosis and
long-term treatment of these patients.

Methods: All bisphosphonate-related fractures documented in 15 centers over a 10-year
period were reviewed in detail. IRB approval was obtained independently at each center.
For inclusion, patients had to meet the ASBMR Task Force radiographic criteria for atypi-
cal fracture and be treated with long-term bisphosphonates prior to fracture. Fractures had
to be operatively treated and followed up for at least 6 months or to union or revision.
Periprosthetic fractures were also included. Data collected included patient demographics,
medication history, history of prodromal pain, mechanism of injury, and fracture charac-
teristics. Complications such as pneumonia, myocardial infarction, pulmonary embolism,
wound infections, and death were recorded as well as revision surgery and time to union.

Results: 191 patients with atypical femur fractures (AFFs) were identified, including 21
with bisphosphonate-associated periprosthetic fractures (BAPPFs). The prodromal pain
prior to an acute fracture occurring in all 21 fractures was dramatically different from the
usual periprosthetic fracture. In the AFF group, there were 14 males and 161 females (8%
and 92% of the atypical fractures). The BAPPF group included two males and 19 females.
The average age for the periprosthetic group was 80 years, which was slightly older than
the average of 72 years for AFE. 83% of the AFF group was Caucasian, which is very similar
to the 82% observed in the BAPPF group. Only a small percentage of this population had
suffered prior fragility fractures (AFF = 19% and BAPPF = 18%). Patients had a higher body

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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mass index in the BAPPF group versus the AFF group (33 vs 28). Treatment with bisphos-
phonates was discontinued in 55% of the AFF patients following diagnosis, while treatment
was discontinued in only 12% of the BAPPF group. The mortality and complications were
similar to that seen in periprosthetic fractures without bisphosphonate treatment. The differ-
ence in atypical versus typical periprosthetic fractures was the significantly long prodromal
pain prior to fracture. Based on our review we developed an algorithm in conjunction with
our endocrine and rheumatologic colleagues to help in decision making when dealing with
this rare presentation (see figure).

Conclusion: Examination of the available evidence suggests that periprosthetic frac-
tures in patients on long-term bisphosphonates should be considered a subset of atypical
bisphosphonate-associated femoral fractures. This has very significant implications for
early clinical decisions in terms of diagnosis, weight-bearing protocols, and prophylactic/
treatment and surgical intervention. This is the largest case series of periprosthetic fractures
in patients on long-term bisphosphonate therapy. We postulate that this case series will be
compelling evidence to alter the task force’s position and accept that BAPPFs are indeed a
subset of AFFs. As such, these fractures pose serious treatment challenges to trauma and
arthroplasty surgeons in terms of diagnosis plus short and long-term management. This
study suggests diagnostic aids similar to those for AFFs may be important adjuncts for a
patient on bisphosphonates.

See pages 47 - 108 for financial disclosure information.
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Diagnosis and management algorithm for clinical review of THR patients on long term

hisnhosnhonates

|m:mﬂmm|um |.._ Patient on long term bisphosphonates

— | |

| Baaking an plain film AND no pain I Beaking on plain film Transverse Lucency
AND/OR

Close monitoring Significant pain

Stap bisphesphenates

Calcium and Vitamin D

X ray contralateral limb

Counsel patient regarding fracture risks

Stog Bisphasphanates

Pratected weight bearing

Caleinim and Vithmin D

X ray contralateral limb

Cauniel patient regarding fracturs risks

Close monitoring

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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