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Case Report

Is there a familial predisposition to bisphosphonate-induced atypical
femoral fractures? Bilateral atypical femoral fractures following
bisphosphonate use in members of the same family
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ABSTRACT

Bisphosphonates are commonly used in the treatment of osteoporosis. Atypical femoral fracture (AFF) is a well-known adverse effect
of bisphosphonate use. The importance of genetic factors has been demonstrated in bone quality, bone turnover, and in the response to
osteoporosis treatment. Herein, we present two cases of bilateral AFFs after bisphosphonate use for a short period of time in members of the
same family (mother and her daughter) and discuss genetic predisposition to bisphosphonate-induced AFFs in the light of literature data.
Keywords: Atypical femoral fracture, bisphosphonate, genetic factors.

Osteoporosis is characterized by a decrease
in bone mineral density and deterioration
in microarchitecture.[1] Calcium, vitamin D,
bisphosphonates, parathyroid hormone, and
denosumab are commonly used in its treatment.
Bisphosphonates have been shown to reduce bone
turnover, increase bone mineral density, and reduce
fracture risk.[2] Although they are usually welltolerated and safe drugs, there are also reports
that long-term use of bisphosphonates may lead to
atypical stress fractures.[3]
In recent years, the importance of genetic factors in
the heterogeneity of bone quality, bone turnover, and
response to osteoporosis treatment has been examined
in many studies. In addition, the risk for exposure to
adverse effects due to bisphosphonate use has been
shown to have a polygenic basis.[4-6] In this report,
we present two cases (mother and daughter) of the
same family who developed bilateral multiple atypical
femoral fractures (AFFs) after three and four years of
bisphosphonate use, respectively.

CASE REPORT
Case 1- A 60-year-old female patient presented
to our outpatient clinic with bilateral thigh pain for
two years. She had no history of trauma, weight loss,
or fever. She was using acetylsalicylic acid 100 mg
tablet, candesartan cilexetil/hydrochlorothiazide
16 mg/12.5 mg tablet, metoprolol succinate 100 mg
tablet, and trimetazidine dihydrochloride 35 mg for
hypertension and coronary artery disease. The patient
was started on alendronate sodium 70 mg weekly
after being diagnosed with osteoporosis about four
years ago and discontinued the drug one year ago. She
used bisphosphonate for a total of three years. Her
medical history revealed no history of glucocorticoid
use. According to her family history, her father had
coronary artery disease and hypertension, while
her mother had a history of anxiety disorder and
fractures of both thighs. Physical examination
revealed bilateral tenderness in the middle of the
thigh without swelling. X-ray images of the patient
one year ago and currently showed cortical thickening
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and transverse fracture line in both femoral middle
shafts laterally. These findings were consistent with
bisphosphonate-induced AFF, and three of these
findings were found in the left femur and one
in the right femur (Figure 1). Serum parathyroid
hormone (PTH), calcium (Ca), phosphorus (P),
alkaline phosphatase (ALP), 25-hydroxyvitamin D
[25(OH)2D], hemoglobin (Hb), complete blood count
(CBC), erythrocyte sedimentation rate (ESR), and
C-reactive protein (CRP) values were found to be
normal. Bone mineral density was measured using
dual-energy X-ray absorptiometry. The T-score
was -2.5 (0.778 g/cm 2) in the lumbar vertebra, -1.5
(0.850 g/cm 2) in the total hip, and -1.2 (0.790 g/cm 2)
in the left femoral neck. Medical treatment and a
physical therapy program were arranged. The patient
was informed that she should not take bisphosphonate
and about possible risk for falling. The orthopedics
department was consulted for surgery, and the patient
was scheduled for an operation. However, she refused
surgery. She was discharged with recommendations.
No deterioration in her fracture was detected at
subsequent visits.

pre-fracture period. The patient was also followed for
anxiety disorder and treated quetiapine 400 mg/day.
Her medical history revealed that alendronate sodium

Case 2An 83-year-old woman, the mother of Case 1,
had a history of atypical fractures in both femoral
mid-shaft and right subtrochanteric regions at four
different times without any trauma after four years of
bisphosphonate use. She had occasional mild hip and
thigh pain, suggesting more severe thigh pain in the

Figure 1. Bilateral atypical femoral fractures of Case 1.

Figure 2. X-ray image of Case 2 (right femur).

Figure 3. X-ray image of Case 2
(left femur).

Bisphosphonate-induced atypical femoral fractures

70 mg was started once a week due to osteoporosis about
10 years ago and she used this treatment regularly for
four years. In the third year of alendronate treatment,
severe pain began in both thighs and atypical
displacement fractures developed. The right femoral
shaft was operated six years ago, while the left femoral
shaft was operated five and a half years ago and the
right subtrochanteric region was operated five years
ago without trauma. One year before the displacement
fractures, severe thigh pain significantly reduced after
fixation surgeries for displacement fractures. Her
medical history revealed no history of glucocorticoid
use. On physical examination, the range of motion of
the hip joint was slightly restricted and painful. The
plain radiographs of the patient demonstrated a total
hip prosthesis on the right and plate-screws on the
femoral shaft, and an intramedullary nail on the left
(Figures 2 and 3). Serum PTH, Ca, P, ALP, 25(OH)2D,
Hb, CBC, ESR, and CRP values were normal. She was
informed that she should not take bisphosphonate and
about possible risk for falling. No complications were
detected in the following visits.
A written informed consent was obtained from
both patients.

DISCUSSION
Osteoporosis is an important health problem
associated with mortality and morbidity, particularly in
the elderly.[2] Bisphosphonates are antiresorptive drugs
commonly used in the treatment of osteoporosis. It
has been proved in many studies that bisphosphonates
increase bone mineral density and reduces fracture
risk.[2] However, bisphosphonates are known to have
some long- and short-term adverse effects. Long-term
bisphosphonate use may result in atypical femoral
shaft and subtrochanteric fractures.[1] Bisphosphonateinduced AFF is also responsible for the lack of
osteoclastic activity required for the suppression
of bisphosphonate-induced bone formation and,
consequently, for the repair of damage caused by daily
microtraumas.[7] For spontaneous or minimal trauma
for AFFs, typical findings on plain radiographs include
lateral cortical thickening and transverse fracture line
in the femoral shaft and subtrochanteric region.[8]
In an AFF case presented by Alshahrani
and Kendler,[8] there was a nine-year history of
bisphosphonate use. In addition, Wolin et al.[9]
reported a case who developed AFF after an eightyear bisphosphonate use. In the literature, there is
no case of bisphosphonate-induced AFF in patients
using bisphosphonate for less than four years. Our
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first case had a three-year history of bisphosphonate
use. In our second case, bilateral thigh pain started
during the third year of alendronate treatment.
Although there are cases of bilateral AFF after longterm use of bisphosphonates in the literature, there is
no study investigating bilateral multiple fractures in
patients using bisphosphonates. Unlike the cases in
the literature, our first case had multiple[4] fracture
lines. In our second case, AFF developed three times.
Furthermore, the presented cases are expected to
contribute to the literature in terms of presenting the
first case report on the development of bisphosphonateinduced AFF in members of the same family. In
our patients who had normal ALP levels, there were
no findings suggestive of hypophosphatasia such
as dental problems, abnormal facial appearance,
nephrocalcinosis, and craniosynostosis. In addition,
there was no findings suggestive of pycnodysostosis
characterized by short stature, osteosclerosis, poor
pathological fractures, acroosteolysis of terminal
phalanges, and craniofacial dysmorphism. Although
no signs or symptoms suggestive of osteopetrosis,
osteogenesis imperfecta, or similar metabolic bone
diseases were detected in our patients, all these should
be kept in mind in the presence of AFF in the members
of the same family.
Variability in side effects due to bisphosphonate in
patients; It may be caused by the interpersonal difference
of genes related to osteoclasts and bone cycle affected
by bisphosphonates.[6] Although the family history
in our case supports this view, many recent studies
have illustrated variability in target genes and their
relationship with bone mass and other determinants
of fracture risk such as bone characteristics, skeletal
geometry, and bone turnover markers. The importance
of genetic factors in bone quality, treatment response
to osteoporosis, and bone turnover has been also
proven.[6,10-12] In the presented cases, the emergence of
AFF in a shorter time and the development of multiple
AFFs can be explained by the genetic predisposition
of the patients to AFF. These two cases may shed light
into the genetic basis of bisphosphonate-induced AFFs.
However, we were unable to perform genetic testing in
our patients. Further large-scale, prospective studies
using molecular and genetic analyses would provide
more accurate results on this topic.
Although there are some positive results regarding
the use of teriparatide in the treatment of AFF,
prophylactic stabilization is a more common and valid
treatment approach.[13,14] In the first case, similarly,
we consulted the orthopedics department for surgery,
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and the patient was planned to undergo prophylactic
intramedullary nailing. However, she refused surgery
and, therefore, was discharged with recommendations.
There were no complications in her subsequent visits.
In conclusion, family history should be carefully
questioned in patients who will undergo osteoporosis
treatment and patients taking bisphosphonates should
be evaluated for possible AFFs, if they suffer from thigh
pain. We believe further studies are needed to examine
the relationship between familial predisposition to
AFF and bisphosphonate use.
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