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Abstract
Osteoporotic fractures are a major public health problem, affecting millions of people worldwide, with oral bisphosphonates 
favored for their prevention and treatment. Bisphosphonate is a potent inhibitor of osteoclast-mediated bone resorption 
and is widely used as first-line therapy for the prevention of osteoporotic fractures. It acts by suppressing osteoclastic 
activity and inducing apoptosis of the osteoclasts. However, there have been increasing reports of atypical femoral fractures 
which have been identified as a potential complication of long-term alendronate therapy for osteoporosis. So far, there has 
been few case report in mainland China. Our patient with identified atypical femoral subtrochanteric fracture was reported 
and similar imaging features of the lateral cortex thickening and beaking could also be seen on the contralateral femoral 
shaft near the hip prosthesis.

Introduction
In recent years, case reports and a series of cases about 

atypical femur fractures related to alendronate have been 
reported one after another [1-3]. Several case series have 
described cases of atypical subtrochanteric and diaph-
yseal fractures of the femoral shaft and have suggested 
that the risk may be increased in long-term users of bis-
phosphonates [3-6]. So the growing concerns have been 
raised that the potential malignant effects of alendronate 
may eventually lead to atypical subtrochanteric and di-
aphyseal fractures because the subtrochanteric or diaph-
yseal cortical bone is most susceptible to prolonged bone 
turnover suppression and accumulated microdamage 
[7]. Although atypical femoral subtrochanteric fracture 
in our patient was similar to the series have been previ-
ously reported, we found a newly interesting and mean-
ingful imaging performance with the unilateral cortical 
beaking, and lateral cortical thickening on the contralat-
eral femoral shaft near the distal hip prosthesis.

Case Report
Our patient, a 66-year-old post-menopausal wom-

an has had a medical history of rheumatoid arthritis for 
15 years taking a combination of Prednisolone (10 mg) 

every other day and methotrexate (7.5 mg) weekly for 
nearly 10 years, suffered an atypical subtrochanteric and 
diaphyseal femoral fracture in the left hip without any 
trauma. 2 weeks ago she sometimes had a slight pain and 
vague discomfort in her left thigh. She had been diag-
nosed with osteoporosis by bone mineral density scan 
for 10 years with the administration of alendronate (70 
mg) weekly, calcium (1000 mg) daily and calcitriol (0.25 
μg) twice a day. The patient has been treated with alen-
dronate therapy for 6 years at the time of her fracture. 
Owing to rheumatoid arthritis she had a left total knee 
replacement and a right total hip replacement surgery 7 
years ago.

Immediate plain radiographs of her femurs revealed 
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a transverse fracture of her left subtrochanteric femoral 
shaft with the lateral cortex thickening unilaterally. CT 
imaging showed an 8.9 mm lateral cortical thickening 
and a 6.1 mm medial one on coronal cuts. A beaking 
could be seen in the lateral location of the fracture on 
plain radiographs postoperatively (Figure 1). Similar im-
aging of stress reaction could also be seen on the con-
tralateral femoral shaft near the hip prosthesis where the 
stress concentrated. The size of the lateral cortical bone 

(9.5 mm), which was located at the distal end of the hip 
prosthesis, was thicker than the medial one (5.9 mm). 
Meanwhile, a beaking or spindle could be seen at this 
area on CT scans or plain radiographs (Figure 2).

When the patient was admitted to our hospital, her 
general condition was good and no weight loss was ob-
served. The blood pressure stayed at 125/82 mmHg, al-
kaline phosphatase was 48 units/liter (normal is 35-104), 
and tumor markers (CEA, carbohydrate antigen 19-9, 

         

Figure 1: Preoperative radiographs (A) shows a transverse fracture of her left subtrochanteric femoral shaft (arrow); 
Postoperative radiographs (B) shows diffuse cortical thickening and beaking on the lateral cortex in the subtrochanteric 
region (arrow); The coronal cuts of CT scans (C,D) reveals that the size of the lateral cortical bone (8.9 mm) is thicker than 
the medial one (6.1 mm) obviously at the location where the fracture occurred.

         

Figure 2: Radiographs (A,B) shows diffuse cortical thickening and beaking on the lateral cortex of the right femoral shaft near 
the distal hip prosthesis where the stress concentrated (arrow); The coronal cuts of CT scans (C,D) reveals that the size of the 
lateral cortical bone (9.5 mm) is thicker than the medial one (5.9) obviously at the location where the stress reacts.
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12-5, 15-3 and AFP) were in the normal range. ECG was 
normal. Chest radiographs showed slight vascular en-
gorgement; no mediastinal mass, calcified or otherwise, 
was seen. A full blood count, serum kidney and liver 
functions, as well as an abdominal ultrasound failed to 
reveal any abnormalities.

In view of the above findings, she was advised to stop 
alendronate and was taken for Close Reduction Internal 
Fixation (CRIF) surgery with PFNA-Ⅱ(proximal femo-
ral nail antirotation-Ⅱ). Thereafter, she was sent to in-
patient rehabilitation and subsequently was discharged 
home with single-point cane and external fixation brace 
for the right lower extremity after her stay.

Postoperative 3 months later, plain radiographs failed 
to reveal obvious callus formation in the areas of the 
subtrochanteric fracture (Figure 3). Six months after hip 
surgery, we observed a poor union in the fracture despite 
discontinuing alendronate therapy. Her fracture had not 
completely healed after nine months (Figure 4). One year 
later, the fracture had healed.

Discussion
Alendronate is a specific and potent inhibitor of 

osteoclast-mediated bone resorption, which has been 
widely used to treat and prevent osteoporosis and asep-
tic loosening of prosthesis as well as to treat other bone 
diseases or tumors [1,2,8]. Facts have proved that it really 
reduces the overall risk of spine and nonspine fractures 
among patients with osteoporosis, via decreasing bone 

turnover and increasing Bone Mineral Density (BMD), 
with a long-lasting beneficial effect. Even if the discon-
tinuation of alendronate for up to 5 years, the risk of 
fractures does not appear to significantly increase [9].

Although alendronate is effective and safe indeed, 
and well tolerated by most people, its side effects of 
long-term use are gradually emerged that severe sup-
pression of bone turnover may develop during long-
term usage [4,5]. There have been increasing reports 
of atypical femur fractures associated with alendronate 
in the literature. Lenart, et al. [3] reported a retrospec-
tive case-control study of low-energy femoral fractures 
with prolonged bisphosphonates use in postmenopausal 
women osteoporosis. Most patients were found to share 
a unique radiographic pattern, defined as a simple trans-
verse or short oblique fracture with beaking of the cortex 
and diffuse cortical thickening of the proximal femoral 
shaft. Moreover, many of these reported patients had 
documented prodromal symptoms of thigh pain, vague 
discomfort, or subjective weakness, for weeks or months 
before the fracture [10,11]. So these unique clinical and 
radiographic features surrounding the atypical fractures 
were found in our patient. The patient had complaints 
of pre-existing pain in her left hip for two weeks ago 
prior to the fracture. However, these symptoms were of-
ten dismissed or treated as symptoms of spinal stenosis. 
Therefore, physicians should specifically solicit further 
information about the thigh and groin pain, and careful 
scrutiny of the bilateral femur is important. Any patient 
receiving bisphosphonates who has thigh or groin pain 
should undergo immediate plain radiographs of the fe-
murs. MRI and bone scanning have greater sensitivity 

         

Figure 3: Radiographs (A,B) of left femur at 3-month follow-up 
showed few callus formation in the region of the subtrochanteric 
fracture (arrow).

         

Figure 4: Postoperative 9 months later, radiographs of the 
left femur showed a poor healing in the fracture despite 
discontinuing alendronate therapy.
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than radiography for an incipient stress fracture [12]. Pre 
fracture diagnosis is challenging, but Dual-energy X-ray 
Absorptiometry (DXA) may be a means of early diagno-
sis for atypical femoral subtrochanteric and diaphyseal 
fractures, as it could play a role in early detection of cor-
tical abnormalities [13].

Furthermore, biopsy of bone of the iliac crest af-
ter alendronate treatment showed reduced trabecular 
bone volume and trabecular connectivity, an increased 
amount of osteoid over the trabecular surface, and in-
creased osteogenesis at the entire interface between oste-
oid and mineralized bone tested by indirect immunoflu-
orescence [5]. Obviously, it provides further evidence of 
a potential correlation between prolonged bisphospho-
nate use and atypical femoral fracture.

Although bisphosphonates may potentially suppress 
bone turnover, there are other secondary causes and 
patient-related factors including the use of other antire-
sorptive or steroid agents, and glucocorticoid, rheuma-
toid arthritis, hypoparathyroidism, and hypothyroidism 
[6,14-16]. Moreover, our patient had a similar medical 
history with rheumatoid arthritis and received glucocor-
ticoid. Glucocorticoid use and rheumatoid arthritis are 
also associated with an increased risk of atypical femur 
fractures, with the risk being 5 times as great with gluco-
corticoid use and 17 times as great with rheumatoid ar-
thritis [14]. However, according to Schilcher, et al. [17], 
the risk among users of glucocorticoids or proton-pump 
inhibitors was not higher than nonusers. In any case, 
the identification of factors that may increase the risk of 
such complications should help define the proper bal-
ance between beneficial effects and potential risks of bis-
phosphonates in the context of long-term suppression of 
remodeling [5].

So far, similar cases have not been reported in main-
land China. Several factors may have contributed to the 
development of current situation. Firstly, although, alen-
dronate has been approved by State Food and Drug Ad-
ministration (SFDA) in China for more than 10 years, 
a considerable portion of patients could not afford the 
long-term payment for alendronate, due to high medical 
costs. In addition, people do not yet pay enough atten-
tion to osteoporosis as hypertension and diabetes. Many 
hospitals also suffer from a shortage of doctors specializ-
ing in osteoporosis. Furthermore, both compliance and 
persistence of patients, in actual practice, is poor and in-
adequate. To make matters worse, a crisis of confidence 
emerge between patients and their doctors. It is enough 
to prove by growing number of medical disputes in re-
cent years in mainland China. On the contrary, there is 
also evidence to suggest that good compliance and per-
sistence with osteoporosis therapy is helpful to reduce 
the risk of secondary hip fracture [18,19]. So it is difficult 

how to balance alendronate adherence and its impact on 
the risk of hip-fracture and atypical femur fractures.

Whether bisphosphonate use increases subtrochanter-
ic or diaphyseal femoral fractures is unclear. Based on a 
national registry, Abrahamsen, et al. [20] reported an in-
creased risk of subtrochanteric fracture with alendronate, 
but this was attributed to an increased risk of hip fracture, 
and the risk of diaphyseal fracture was not statistically sig-
nificant. Black, et al. [21] carried out three large, controlled, 
blinded, randomized trials to reevaluate of the effect of bis-
phosphonates on atypical fractures. The result showed that 
there was no significant increase in risk associated with bi-
sphosphonate use. In addition, the occurrence of fracture 
of the subtrochanteric or diaphyseal femur was very rare, 
even among women who had been treated with bisphos-
phonates for as long as 10 years [17]. A nationwide cohort 
study described that 59 of all 12,777 women with a fracture 
of the femur were identified as atypical fractures, and the 
magnitude of the absolute risk was small and the overall 
incidence was about 0.25/1000. Although there is an associ-
ation between atypical subtrochanteric femur fracture and 
oral bisphosphonate use, clinicians should remember that 
bisphosphonates significantly reduce the risk of fragility 
fractures in patients with osteoporosis and that the benefits 
of fracture prevention with bisphosphonate use will far out-
weigh their potential risks of atypical femoral fractures [22].

So far, there is no definitive evidence linking over 
suppression of turnover to atypical fracture. Our data 
clearly demonstrates that atypical subtrochanteric fem-
oral fracture was identified in the affected thigh and the 
radiographic features before fracture were found in our 
patient with beaking of the cortex and diffuse cortical 
thickening of the contralateral periprosthetic femoral 
shaft. It is interested for us that there is the similar char-
acteristic of the femoral shaft at the end of hip prosthesis 
where a stress reaction occurs. Recently, with the rapid 
development of Chinese economic, alendronate has been 
widely used to prevent osteoporosis and prosthesis los-
ing after arthroplasty in mainland China. Once the peri-
prosthetic fractures occurred at sites with high tensional 
stress, it would be very hard to deal with them. We agree 
that glucocorticoid use and other factors may increase 
the risk of fractures and that there is need for more re-
search exploring these risk factors alone and their possi-
ble interactions with bisphosphonates to increase shaft 
fracture risk. Our findings suggest that physicians should 
be cautious not only the hazards of atypical femoral frac-
ture but also the possibility of periprosthetic fractures 
related to long-term administration of bisphosphonates. 
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