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A typical bilateral femoral fracture: A case report
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Abstract
Osteoporosis is a common disease in the elderly, correlated with increased fracture risk, disability and mortality. Bisphosphonates are efficient and have been widely 
used in the treatment of osteoporosis. Nevertheless, long term bisphosphonate use has been linked with atypical femur fractures. These have a characteristic pattern 
and history. They usually occur in the proximal third of the femur, and may be complete or incomplete, manifesting either like a radiolucent line or just thickening of 
the lateral cortex. Their morphology is simple, transverse or short oblique. They are related to minimal, or no trauma at all, but symptoms do pre-exist long before the 
gross fracture actually takes place.

In this paper we report the case of a 75-year-old woman who sustained an atypical right femur fracture while walking. Her past medical history of osteoporosis treated 
with alendronate for six years along with symptoms in the contra-lateral thigh for the past 2 years, lead to imaging of the left femur. Thus, our patient had a complete 
fracture on the right side and an incomplete one, represented by lateral cortex thickening on the left. Treatment consisted of discontinuation of bisphosphonates, 
intra-medullary nailing of the right femur and conservative treatment of the left side. Uneventful union occurred on both sides.
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Introduction
Osteoporosis is a common disease in the elderly, associated with a 

great fracture risk. That can lead to disability, poor quality of life and 
mortality. Therapy with most bisphosphonates has shown to reduce 
the risk of vertebral, non-vertebral and hip fractures in women with 
postmenopausal osteoporosis and are often considered to be the first 
choice of treatment [1-4]. Their effectiveness is indicated by reports that 
demonstrate up to 50% reduction of vertebral fracture risk and 20-50% 
of femoral neck fracture risk [5,6]. Bisphosphonates are also indicated 
in osteoporotic men with great fracture risk. However, many cases of 
atypical femoral fractures have been described after long-term use 
of bisphosphonates [7-12]. Dell et al. in 2012, suggested that the risk 
for atypical femoral fractures is 1,78/100.000 person-years in patients 
receiving bisphosphonates for 6-8 years [13]. On the other hand, 
other studies suggest that there is no increase in atypical fractures in 
bisphosphonate users [13,14]. According to the ASBMR Task Force 
paper in 2010, the most common location of the atypical femoral 
fractures is the proximal one-third of the femoral shaft, but they can also 
occur anywhere along the diaphysis of the femur from just distal to the 
lesser trochanter to just proximal to the supracondylar flare of the distal 
femoral diaphysis [15]. They are noncomminuted complete fractures 
with transverse or short oblique orientation or incomplete manifested 
with a radiolucent line within the lateral cortex and are related with low 
energy trauma or no trauma at all. Most patients often describe a pain 
in the groin or thigh several weeks or even months before the fracture. 
Radiologically, they are often associated with localized periosteal 
stress reaction of the lateral cortex and generalized thickening of the 
femoral cortex. Many published case reports of bisphosphonate-
related atypical fractures of the femur present unilateral fractures or 
bilateral fractures that occurred at different times or both perfect and 
imperfect contralateral fracture simultaneously, as described in our 
case. The treatment is surgical with intramedullary nailing and at the 
same time suspension of the bisphosphonate therapy. Fractures of the 
femoral head or peritrochanteric region fractures with spiral extension 
to subtrochanteric region, pathological fractures related to primary or 

metastatic cancer and periprosthetic fractures must be excluded from 
this category of atypical fractures [16].

Case report
A 75-year-old patient was transferred with an ambulance to our 

hospital because of sharp pain in her right thigh during gait. Clinical 
examination revealed tenderness, swelling and paradoxical movement 
in the middle of the right femur. The radiological examination showed 
a fracture of the right femoral shaft.

Patient’s medical history comprises hypertension, carotid stenosis, 
dyslipidemia, appendectomy, cholecystectomy andhysterectomy. 
The patient undergoes therapy with alendronate for six years due to 
osteoporosis. The patient also reports occasional feeling of heaviness 
in the left thigh over the past 2 years. This information from her 
medical history combined with the typical morphology of the fracture 
(noncomminuted transverse fracture of the femoral shaft), led the 
diagnostic approach to radiological investigation of the left femur too. 
The radiological examination revealed incomplete atypical fracture 
of the left femoral shaft with increased thickness of the lateral cortex 
(Figure 1).

Blood tests results: Ca=9.2mg/dl (8.4-10.2), P=3.9mg/dl (2.5-
5.0), ALP=44U/L (40-150), 25(OH)D3=22.30ng/ml (30-100), 
iPTH=69.02pg/m (15-80), NTx=12.1 (6.2-19), PINP=42.4ng/ml 
(16.3-73.9) and Ca markers (CEA, CA15-3, CA-125, AFP, CA19-9) 
are within normal values. The bone density scan that was performed 
during the days of hospitalization, using DEXA method in the lumbar 
region and in the left hip, revealed osteopenia. The DEXA showed L2-
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L4 BMD of 0.761 g/cm2 – T-score: -2.02 SD, neck of the left hip BMD 
of 0.702 g/cm2 – T-score: -1.9 SD and total hip BMD of 0.779 g/cm2 – 
T-score: -1.9 SD. Laboratory results of the patient performed previously 
presented normal values of ALP, thus excluding hypophosphatasia 
from differential diagnosis.

According to the newest guidelines of the ASBMR (American 
Society of Bone and Mineral Research), the patient underwent 
intramedullary nailing of the right femur and was instructed to 
discontinue bisphosphonate along with non-weight bearing of the 
left lower extremity [17-19]. Although a bone scan was conducted for 
further investigation of the incomplete fracture and the presence of 
other imperfect fracture sites, no new lesions were found (Figures 2 and 
3). After 6 weeks, there was a clinical improvement in the left femur 
and radiographic appearance of callus, thus excluding the prophylactic 
intramedullary nailing of the left femur. The union of both fractures 
developed normally both for the right femur which was treated with 
intramedullary nailing and the left femur where conservative treatment 
was selected. The union of the right femur was not affected by the fact 
that the distal locking screw was not centered in the nail hole. The 
radiographic monitoring of the bone healing was conducted at 3, 6 and 
12 months after the first treatment took place (Figures 4 and 5).

Discussion
The administration of bisphosphonates for the therapy 

of osteoporosis is effective and well tolerated, but long-term 
administration has been associated with fractures of the femoral 

shaft and subtrochanteric area. In addition, there is great interest 
concerning the incidence, etiology and pathophysiology of this kind 
of fractures. According to the ASBMR Task force, atypical femoral 
fractures are stress fractures that are unable to heal secondary to the 
suppression of remodeling due to the bisphosphonate treatment. 
Also, the primary location in the lateral cortex suggests that reduced 
tensile strength may be another possible pathogenetic mechanism, 
propably due to the changes in bone properties as a result of low bone 
turnover. There are also several other mechanisms proposed for the 
pathophysiology and etiology of atypical femoral fractures, but their 

Figure 1. AP radiographs of both femurs. The radiograph of the right femoral shaft shows 
a complete atypical femoral fracture. The radiograph of the left femoral shaft shows 
an incomplete atypical femoral fracture with increased thickness of the lateral cortex 
associated with a radiolucent horizontal line

Figure 2. Bone scan

Figure 3. Bone scan

Figure 4. Postoperative radiographs taken two and six months after surgery. The left one 
shows one AP view of the femoral shaft with the IM nail. The other two shows one AP and 
P view of the upper one half of the femur

Figure 5. AP radiograph of both femoral shafts 1-year after surgery
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correlation with long-term use of bisphosphonates still remains unclear 
[17]. Reviewing international literature, many cases of atypical femoral 
fractures have been referred, demonstrating the hazards of long term 
administration and the necessity for close supervision of this group of 
patients to detect early symptoms [20-22]. Studies on effectiveness of 
antiosteoporotic drugs have measured hip fractures in general and not 
femoral neck fractures or intertrochanteric in particular. A systematic 
review and meta-analyses of 5 case control studies and 6 cohort studies 
has suggested that there is a RR=1.70 of subtrochanteric, femoral shaft 
and atypical fractures of the femur amongst bisphosphonate-treated 
patients and RR=11.78 when studying in particular atypical femoral 
fractures and bisphosphonate exposure [23].  However, there is still no 
consensus regarding the pathogenic mechanism that is responsible for 
causing atypical fractures after the long-term use of bisphosphonates, 
as suppression of bone remodeling that was previously described is 
common to all patients taking bisphosphonates and not only to those 
who suffered the atypical fracture. 

The optimal duration of bisphosphonates use is not clear. Because 
of their high affinity to hydroxyapatite, they remain on bone surfaces 
for a long period. That is why when osteopenia levels are achieved, their 
administration should be discontinued for 3-5 years and then resumed 
again if needed [24]. Teriparatide, a recombinant form of parathyroid 
hormone(PTH), has shown benefits on treatment of atypical femoral 
fractures [25-27]. It acts as an anabolic agent by inducing the formation 
of new bone and by reversing the suppression of bone turnover that is 
caused by bisphosphonates, which might be a possible mechanism of 
atypical femoral fractures. The limited data available for the beneficial 
effect of Teriparatide on fracture healing leads to the necessity for 
further investigation relative to its use in the treatment of atypical 
femoral fractures.

Most of the atypical femoral fractures, according to the literature, 
that are associated with administration of bisphosphonates such 
as alendronate, differ from common osteoporotic fractures, high-
energy fractures and periprosthetic fractures and include: low-energy 
trauma or no trauma, history of alendronate use for osteoporosis 
after menopause, onset of spontaneous thigh pain before the fracture, 
different location than common osteoporotic fractures (spine, 
hip, wrist), bilateral presentation (sequentially or simultaneously), 
hypertrophy or increased thickness of the cortex at the radiographs in 
the fracture site, an uncommon form of fracture (transverse or short 
oblique) and delayed healing time [28].

Several cases of patients that sustained atypical femoral fractures 
after long-term administration of bisphosphonatesare reported in 
international literature [29,30]. The majority of fractures occurred 
after oral administration of alendronate (> 95%) and the rest after 
oral administration of risedronate and intravenous administration 
of pamidronate and zoledronate. In few of these case reports, there 
was reference in bone turnover markers and in even fewer of them 
these markers were reduced [24]. In a recent prospective study of 100 
asymptomatic patients receiving bisphosphonates for over 3 years, the 
incidence of incomplete atypical femoral fractures was 2% [31]. The 
majority refers to unilateral fractures or sequential bilateral fractures 
which are reported up to 28% of the patients, or perfect and imperfect 
simultaneous contralateral fracture, as happened in our case [31]. There 
are very few reports for simultaneous perfect bilateral atypical femoral 
fractures or simultaneous bilateral femoral fractures without prior use 
of drugs that affect bone metabolism.

The occurrence of atypical fractures after long-term administration 
of bisphosphonates, strongly differs among patients and possibly the 

administration of drugs which alter the bone turnover rate can affect 
some patients more than others. If this point of view is correct, then 
this characteristic side effect of bisphosphonates and other anti-
osteoclastic drugs is probably due to genetic differences and not due 
to anti-osteoclastic drugs [32]. The future solution will be to identify 
the corresponding genes and take precautions when administering this 
kind of drugs to people who have those genes [33].

In the case report that we present, the treatment was selected 
according to the newest guidelines of ASBMR Task Force and involved 
surgical treatment for the complete fracture and conservative treatment 
for the incomplete fracture while suspending the administration of 
bisphosphonates, which is mandatory.

Conclusion
The rational use of bisphosphonates is crucial to minimize the risk of 

osteoporotic fractures and atypical femoral fractures. The presentation 
of this incident demonstrates the importance of close observation of 
those patients who undergo bisphosphonate treatment, so that we can 
recognize prodromal symptoms of atypical fractures of the femur and 
avoid such complications, and the need for personalized treatment 
according to guidelines in patients with atypical femoral fractures.
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