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Atypical femoral fracture following zoledronic acid treatment
Zoledronik asit tedavisi sonrası atipik femoral kırık
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ABSTRACT
A 68-year-old female patient admitted to our clinic with
right anterior thigh pain ongoing for six months and which
increased in last two months. The patient had no trauma
history. The patient had been followed-up for 15 years
because of osteoporosis and administrated alendronate and
ibandronate treatment for 10 years. Patient had three shots of
zoledronate once a year during the last three years. Her pain
was increasing when she was walking. Physical examination
revealed pain in her right thigh. Radiogram showed thickened
lateral cortex of the subtrochanteric area. Magnetic resonance
imaging also showed thickening and edema of the same
area. These images were correlated with atypical fracture
in right femoral subthrochanteric zone. Dual energy X-ray
absorptiometry revealed that T score was –3.3 in lumbar
region and –2.5 in femoral neck. Zoledronate treatment was
ended. Prophylactic surgical fixation was performed with
titanium elastic nails.

ÖZ
Altmış sekiz yaşında bir kadın hasta altı aydır devam
eden ve son iki aydır artan sağ ön uyluk ağrısı ile
kliniğimize başvurdu. Hastanın travma öyküsü yoktu.
Hasta 15 yıldır osteoporoz nedeniyle takip ediliyor,
kendisine 10 yıldır alendronat ve ibandronat tedavisi
uygulanıyordu. Hastaya son üç yılda, yılda bir kez
zolendronat enjeksiyonu yapılmıştı. Ağrısı yürürken
artmaktaydı. Fiziksel muayenede sağ uyluğunda ağrı
olduğu tespit edildi. Radyogramda subtrokanterik bölgede
lateral kortekste kalınlaşma olduğu görüldü. Manyetik
rezonans görüntülemede de aynı bölgede kalınlaşma
ve ödem olduğu görüldü. Bu görüntüler sağ femoral
subtrokanterik bölgede atipik kırık ile ilişkiliydi. Çift
enerjili X-ışın absorbsiyometri T skorunun lumbar
bölgede –3.3, femur boynunda –2.5 olduğunu ortaya
koydu. Zolendronat tedavisine son verildi. Titanyum
elastik çiviler ile profilaktik cerrahi tespit uygulandı.
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Osteoporosis is an important health issue which
is characterized with decreasing bone strength.[1]
Osteoporotic fractures cause pain, impairment of
function, and economic loss.[2] Approximately one
of every four males and one of every two females
experience fracture related to osteoporosis.[3] Health
expenses are inevitable unless proper attempts
are started to avoid and treat osteoporosis in early
period.[4]
Bisphosphonates are the drugs of choice in
osteoporosis treatment. They decrease the fracture
incidence of vertebra and hip by decreasing bone
resorption and increasing bone mineral density.[5]

Recently, cases who had atypical fracture related
to long-term bisphosphonate usage have been
reported.[6-9] This is considered as adynamic and
fragile bone formation which is related to long-term
bisphosphonate usage.
High dose intravenous bisphosphonates have been
used in cancer cases who suffered bone metastasis
more than postmenopausal osteoporosis.[10] In the
cases who suffer bone damage, American Society
of Clinical Oncology suggested 4 mg zoledronate
intravenous administration every three to four
weeks.[10] In postmenopausal osteoporosis, intravenous
administration is suggested once a year.[11] Recently,
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Physical examination revealed pain in her right
thigh. Radiogram showed thickened lateral cortex
of the subtrochanteric area (Figure 1). Magnetic
resonance imaging (MRI) also showed thickening
and edema of the same area (Figure 2). These
images were correlated with atypical fracture in
right femoral subtrochanteric zone. Dual energy
X-ray absorptiometry revealed that the T score was
–3.3 in lumbar region and –2.5 in femoral neck. For
management, zoledronate treatment was ended and
prophylactic surgical fixation with titanium elastic
nails was performed (Figure 3). A written informed
consent was obtained from the patient.
Figure 1. Anteroposterior radiogram showing thickened lateral
cortex of subtrochanteric area.

atypical femoral fractures related to zoledronate
usage were reported in patients who suffer prostate
and breast cancer.[12,13]
In this article, we report a female patient who had
zoledronate treatment for three years, admitted to
our clinic with right thigh pain, was diagnosed with
atypical femoral fracture, and treated.
CASE REPORT

A 68-year-old female patient admitted to our clinic
with right anterior thigh pain ongoing for six
months and that increased in the last two months.
The patient had no trauma history. She had been
followed-up for 15 years because of osteoporosis
and administrated alendronate and ibandronate
treatment for 10 years. She had three shots of
zoledronate once a year during the last three years.
Her pain was increasing when she was walking.

Figure 2. Magnetic resonance imaging also showing thickening
and edema of same area.

DISCUSSION

Bisphosphonates are the initial therapy to reduce
the risk of vertebrae, hip and non vertebral fractures
which are related to osteoporosis and their effects
have been proved.[14] They are used in Paget’s disease,
malignancies with bone metastasis, multiple myeloma,
and hypercalcemia which are related to malignancies.
Bisphosphonates prevent osteoclastic activity and
trigger osteoclast apoptosis by engaging to inorganic
compounds of the bone.[15,16]
The cause of atypical fractures related to long-term
bisphosphonate usage is still unknown; yet, there are
some mechanisms which are asserted. Most agreed
one as a cause of fracture is reduced bone turnover
and mechanism of bone repair by suppressing of
osteoclasts and osteoblasts.[17,18]
American Society for Bone and Mineral Research
suggested various criteria to help diagnosing
atypical femoral fractures.[17] These fractures occur
in the proximal femoral diaphysis or subtrochanteric
area. There is thickening at the lateral cortex but
transverse or short oblique fracture line can be
seen and medial with a “spike” if the fracture
extends to the medial cortex. This view at the

Figure 3. Anteroposterior and lateral radiograms showing
prophylactic internal fixation with titanium elastic nails.
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plain radiographs helps us to distinguish atypical
femur fracture from stress fracture because the
fracture begins from the medial cortex in the stress
fracture. When atypical femur fracture is hard
to be recognized at plain radiographs, MRI and
scintigraphy might help for diagnosis. Magnetic
resonance imaging view is characterized with
edema at the fracture line, decreased signal on
T1 sections and increased signal on T 2 sections.
Scintigraphy may help to establish a diagnosis by
showing thickened lateral cortex and increased
radiopharmaceutical uptake at the fracture line.
In our patient, there was thickening at the femoral
subtrochanteric lateral cortex in plain radiography,
and edema at the same area in MRI.
It has been reported that long-term use of
bisphosphonate therapy may induce atypical femur
fractures.[17] Dell et al.[18] concluded that the incidence
of atypical fractures of the femur increases with
longer duration of bisphosphonate use. This finding
may be partially explained by the pharmacokinetics
of bisphosphonates. A single dose of zoledronate has
been shown to have sustained anti-resorptive effects
at three years.[19]
Banffy et al.[20] suggested that nonoperative
treatment of bisphosphonate-related femoral stress
fractures is not a reliable way to treat these fractures
as the majority progress to fracture completion.
Prophylactic fixation of femoral stress fractures also
reduces total hospital admission time. In another
study with 14 atypical femoral fractures in 11 patients,
five femoral fractures required surgery because of
displacement in 10 months, and the other five patients
did not show any improvement in pain and underwent
surgery.[21]
Atypical femoral fractures may be managed with
plate fixation or intramedullary nailing surgery.
Intramedullary nailing may be technically difficult
due to increased cortical thickening and fragility
in long-term bisphosphanate use.[8] However,
after intramedullary nailing, bone healing occurs
with callus formation and enchondral ossification
and bisphosphanates do not affect this phase of
bone healing.[22] Bisphosphanates may affect
intramembranous ossification phase plate and cause
fixation insufficiency. Prophylactic fixation was
suggested for possible fracture of contralateral femur
in a patient with atypical femoral fracture.[8]
We preferred titanium elastic nail fixation for
our patient to avoid possible complications of
intramedullary nailing and achieve bone healing with
endochondral healing.
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