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Atypical Femoral Fracture in a Patient without Bisphosphonate or
Denosumab Exposure-A Case Report
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Learning Point of the Article:
Although atypical femoral fractures are associated with the use of bisphosphonates or denosumab, they can occur without prior use of these
drugs.

Abstract
Introduction: Atypical femoral fractures (AFF) are associated with the use of bisphosphonates (BPs) or denosumab. However, few cases that
meet the characteristics of these fractures, as established by the American Society of Bone and Mineral Research, have occurred in patients who
have never used antiresorptive drugs.
Case Report: We report a case of AFF in a 67-year-old woman who had never used antiresorptive medications. The history and comorbidities of
the patient, the characteristics of the fracture, and the subsequent treatment are presented.
Conclusion: AFFs may occur even in patients who have never been exposed to BPs or denosumab. The absence of antiresorptive osteoporosis
therapy and the lack of radiographic focal periosteal reaction in the lateral femoral cortex, as in our case, can make it difficult to detect and prevent
the disorder. Prolonged use of proton pump inhibitors and Vitamin D deficiency-related osteomalacia may contribute to the occurrence of these
fractures. Further studies are required to accurately understand all inciting factors contributing to the development of AFFs.
Keywords: Atypical femoral fractures, subtrochanteric fractures, denosumab, bisphosphonates, antiresorptive drugs.

Introduction
Prolonged antiresorptive therapy with bisphosphonates (BPs)
or denosumab for osteoporosis as well as high-dose
antiresorptive therapy in patients with metastatic bone disease
are associated with atypical femoral fractures (AFFs) [1].
However, a few cases of femoral stress fractures which fulfill the
features of AFFs established by the American Society of Bone
and Mineral Research (ASBMR) have been reported in patients
who never used antiresorptive drugs [2, 3, 4]. For that reason, the
ASBMR Task Force 2013 Revised Case Definition of AFFs did
not include the use of antiresorptive medications in the minor
features of AFFs. We present a case of AFF in a patient who has
never received BPs or denosumab.

Case Report
In October 2019, a 67-year-old woman presented to the
emergency department of our hospital with a spontaneous right
femur fracture which occurred while she was trying to sit on her
bed. Upon her arrival, she reported experiencing constant pain in
her right thigh for a period of 4 months and that 2 months earlier
she had visited the Orthopaedic outpatient Clinics of the
hospital for the same reason. Plain lumbar spine X-rays
p e r f o r m e d at t h at t i m e, s h o w e d f i n d i n g s o f m i l d
spondyloarthritis. An anteroposterior radiograph of her right hip
showed a subtle minimal endosteal thickening without localized
periosteal thickening in the lateral cortex of the right
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Figure 1: Pelvis radiograph, 2 months before the
fracture, showing subtle minimal endosteal thickening
in the lateral cortex of the right subtrochanteric femur
(arrow) without localized periosteal thickening.

Figure 2: Plain radiograph of the right femur (upon
arrival of the patient), showing progression to
complete transverse atypical femoral fracture leading
medially to a medial spike (arrow).

subtrochanteric femur. The X-ray was misinterpreted as normal
(Fig. 1).
The new serial hip radiographs revealed a noncomminuted
fracture, located just below the lesser trochanter, and transverse
in orientation (Fig. 2). Multidetector computed tomography
(MDCT) of the femur demonstrated a complete transverse
fracture without focal cortical thickening of the shaft (Fig. 3).
Radiographs and MDCT scan of the contralateral femur were
negative.
The patient denied any exposure to BPs or denosumab. She
never underwent a bone mineral density (BMD) measurement
and had no history of kidney failure, steroid use, endocrine or
genetic disorders. She received intermittent treatment with
omeprazole for 4 years due to gastric ulcer.
Long cephalomedullary interlocking nailing was performed on
the same day (Fig. 4). In addition, tissue from the fracture area
was obtained during surgery and sent for histopathology. This
showed no malignancy. The patient was discharged from the
hospital 4 days later, with instructions to visit the outpatient
Clinic of Osteoporosis, as soon as possible, for further
examination and investigation of the cause of fracture.
Unfortunately, she did not comply. 3 months later, during
follow-up, the fracture failed to show clinical and radiographic
signs of progressive callus formation, and the nail was
dynamized. Despite this, the fracture continued to show a delay
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Figure 4: Plain radiograph, 2 days after surgery,
showing intramedullary nail fixation of the right femur.

Figure 3: Coronal reformatted computed tomography image of the right femur (upon
arrival of the patient), showing complete atypical femoral fracture associated with
medial spike.

in union 6 months post-operatively (Fig. 5). At that time, 25hydroxy-vitamin D (25 OH Vit D) level was low (7.6 ng/m),
parathyroid hormone (PTH) and alkaline phosphatase (ALP)
were high (171 pg/ml and 230 U/L, respectively) while urea,
creatinine, blood calcium and blood phosphorous were in
normal ranges. Dual-energy X-ray absorptiometry revealed a
low BMD of the contralateral femoral neck (0,633 gr/cm2).
Unfortunately, no bone turnover markers or histological
indexes were obtained at any point during the course of the
patient. Vitamin D and calcium supplements were prescribed
and 6 months later the patient had normal serum levels of 25
OH Vitamin D, PTH, and ALP and she initiated treatment with
teriparatide. Fracture healing occurred 13 months after the
initial operation with callus formation (Fig. 6a, 6b).
Discussion
The fracture was defined as AFF because it fulfilled all major
criteria for the definition of AFFs established by ASBMR [1, 2].
It was located in the subtrochanteric region, it was transverse
with a medial spike, there was no trauma, there was no
comminution and there was an endosteal thickening of the
lateral cortex, albeit without periosteal reaction. It also
displayed the minor features of prodromal pain and delayed
fracture union. The absence of focal periosteal reaction at the
lateral femoral cortex on the initial radiograph and the subtle

Figure 5: Sagittal reformatted computed tomography
image of the right femur, 6 months after intramedullary
nailing, showing delayed union of the atypical femoral
fracture.

Figure 6: (a and b) Radiographs of the pelvis (a) and the right hip – lateral view (b), 13
months after the initial operation, showing atypical femoral fracture healing.
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nature of the endosteal thickening may explain why the disorder
was not initially diagnosed.
Current evidence suggests that there is an association between
antiresorptive agent use and AFFs [1, 3, 4, 5]. Long-term use or
high dosing of antiresorptive agents inhibits osteoclast function
and causes a reduction of bone turnover and alterations of bone
structure and biomechanics. Microcracks within the lateral
femoral cortex are not adequately repaired due to the severe
suppression of bone remodeling and accumulation of defects
over time leads to fracture. As early as 2005, Odvina et al.
reported nine atraumatic or low-energy subtrochanteric and
diaphyseal femoral fractures associated with prolonged BP
treatment [5]. Despite that, ASBMR did not include the use of
antiresorptive therapy in the features needed for the definition
of AFFs because as in our case, AFF can occur in patients who
have never used antiresorptive therapy [2].
Low energy fractures of the femur with the characteristic
radiographic pattern of atypical fractures have been previously
reported in patients not receiving BPs or denosumab, though
these cases are relatively infrequent [2, 3, 4]. The presence of a
genetic metabolic bone disorder may predispose to the
development of AFF. A number of monogenetic bone
d i s o rd e r s , i n c l u d i ng hy p o p h o s p hat a s i a , X- l i n ked
hypophosphatemia, pycnodysostosis, osteopetrosis, X-linked
osteoporosis, and osteogenesis imperfecta were identified in
patients with AFFs [6]. All of these cases, with the exception of
osteogenesis imperfecta, were associated with the use of BPs.
Nevertheless, our patient did not have any of these genetic
disorders. Femur geometry parameters like lateral femoral
bowing and varus hip alignment increase tensile stress on the
lateral femoral cortex, in turn increasing the risk of an AFF [7,
8]. Our patient did not show increased lateral femoral bowing
and she had rather valgus femoral geometry (Fig. 1).
Additional factors associated with deterioration of bone quality
such as the use of certain medications (glucocorticoids, proton
pump inhibitors [PPIs]) [9], certain comorbid conditions
(type 1 diabetes, rheumatoid arthritis, and other autoimmune
disease) [10, 11], and conditions with impaired mineralization
caused by osteomalacia or Vitamin D deficiency [11], are
considered risk factors for AFFs. In the present case, the patient
was on PPIs for 4 years and we speculate she had osteomalacia
from Vitamin D deficiency, based on the low levels of 25 OH Vit
D and high levels of PTH and ALP documented 6 months after
the fracture. PPI use may decrease bone strength and increase
the incidence of insufficiency fractures by inhibiting proton
pumps in osteoclasts and decreasing bone turnover, impairing
calcium absorption, and altering homocysteine levels through
impairment of folate and vitamin B12 absorption [12, 13].
Vitamin D deficiency-related osteomalacia may predispose to
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femur deformities such as bowing and curving and is a common
cause of insufficiency fractures in the elderly [14].
The lack of radiographic lateral femoral “beaking” (localized
periosteal or endosteal thickening that resembles a bird’s beak)
makes it difficult to identify and prevent the completion of
AFFs in patients with prodromal symptoms, even when the
disorder is suspected. Radiographic beaking at the lateral
femoral cortex was observed less frequently in patients with
AFFs not treated with BPs than in patients treated with BPs
(37.9% vs. 86.1%) [15]. Perhaps MRI imaging should be
considered when this disorder is suspected in patients without a
history of antiresorptive therapy and plain radiographs are
negative, because of the low sensitivity of X-rays in this patient
population.
AFFs have a prolonged healing time and increased rate of
nonunion, as would be expected given the underlying
pat h o p hy s i o l o g y o f t h es e f rac t u res [ 2 , 5 ] . Stat i c
cephalomedullary nailing remains the first-line treatment of
choice for most authors for both complete and incomplete
AFFs regardless of antiresorptive therapy exposure.
Combination therapy with teriparatide, Vitamin D and calcium,
effectively enhance AFF healing [15].
Conclusion
Our case highlights that some patients may sustain AFFs
without exposure to BPs or denosumab. The absence of an
antiresorptive osteoporosis therapy history and the frequent
absence of radiographic focal periosteal or endosteal thickening
at the lateral femoral cortex, as in our case, complicate the early
diagnosis and implementation of preventative measures.
Prolonged PPI use and Vitamin D-related deficiency
osteomalacia may contribute to AFF occurrence. Further
studies are required to accurately understand all inciting factors
contributing to the development of AFFs.

Clinical Message

AFFs are associated with the use of BPs or denosumab.
However, they can occur without prior use of these drugs.
Careful and detailed laboratory and imaging examination of
patients can lead to early detection and prevention of this type
of fractures.
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