
doi: 10.5606/ArchRheumatol.2015.5453
Arch Rheumatol 2015;30(2):164-167

CASE REPORT
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Bisphosphonates are widely used, effective 
medications of documented osteoporosis. They 
accumulate in bone and are released for months 
or years despite the termination of treatment. 
Low energy atypical fractures of femoral shaft 
and pelvis in patients who are on long-term 
bisphosphonate therapy were described in 
2005. Since then, many cases have been 
reported and it is speculated that accumulation 
of microdamage induced by severely suppressed 
bone turnover causes clinical fatigue fractures.1 
These fractures are often preceded by pain in 
thigh and show lateral cortical thickening of 
femur that leads to an atypical fracture pattern 
radiologically. Contralateral femoral cortical 
stress reaction may also be observed. Here, we 
present two female patients with lateral cortical 
thickening of both femurs who received oral 
bisphosphonate treatment.

CASE REPORT

Case 1– A 73-year-old female patient presented 
with low back, knee, and anterior thigh pain. Pain 
severity was 8 over 10 point according to visual 
analog scale. She had difficulty in walking because 
of pain. She had a history of arthroscopic knee 
surgery for meniscal pathology in her left knee 
five years ago. She had chronic low back pain 
due to L4-5 disc herniation and lumbar spinal 
stenosis. She had been treated for osteoporosis 
with alendronate for two years, then with salmon 
calcitonin for two years and ibandronic acid for 
a year. Neurological examination was normal. 
Plain radiographs revealed bilateral lateral cortical 
thickening in the femur (Figure 1). Magnetic 
resonance imaging was done to rule out fracture. 
Bone scintigraphy showed increased uptake in 
bilateral femoral diaphysis. Routine biochemical 
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tests were normal except increased urinary 
deoxypyridinoline. Urinary deoxypyridinoline 
level was 63 nM/mMCre (normal range: 
3-7.4 nM/mMCre).

Bone mineral densities and T scores of L2-L4 
vertebra and femur neck were 1.088 g/cm2, 
-0.9 and 0.761 g/cm2, -2, respectively. After 
the radiographical evaluation, bisphosphonate 
treatment was stopped and bed rest was advised. 
Walking with crutches and activity restriction 
for two months were recommended. Analgesics, 
calcium and vitamin D, and strontium ranelate were 
prescribed. Physiotherapy including strengthening 
exercises was planned. The patient was informed 
about the risk of fracture. It has been two years 
since the diagnosis. Pain severity decreased and 
there is no reported fracture.

Case 2– A 61-year-old female patient presented 
with anterior thigh pain and difficulty in walking. 
Pain severity was 7 over 10 point according to 
visual analog scale. She had been treated with 
alendronate 70 mg per week with calcium plus 
vitamin D for two years. Plain radiographs of 
femur were taken upon clinical presentation. 
Cortical stress reaction was detected in both 
femoral shafts on plain radiographs (Figure 2). 

Computed tomographic imaging was performed 
to rule out fracture (Figure 3). Bone scintigraphy 
showed increased uptake in distal 1/3 ends of 
femoral shafts (Figure 4). Serum calcium value 
was normal and urinary deoxypiridinoline level 
was mildly increased (46 nM/mMCre).

At the time of diagnosis, dual-energy X-ray 
absorptiometry results were as follows: femur 
neck total bone mineral density was 0.782 g/cm2 
and T score was -1.8; L2-L4 bone mineral density 
was 0.865 g/cm2 and T score was -2.8.

After the diagnosis, we informed the patient 
about the cortical stress reaction. We advised her 
to restrict activities for two months and to use 
crutches during walking. Calcium and vitamin D 
supplements were prescribed along with strontium 
ranelate therapy. It has been one year since the 
diagnosis and her pain severity lessened and no 
fracture has been reported.

DISCUSSION

Bisphosphonates are prescribed as the first choice 
treatment in patients with osteoporosis and they 
strongly inhibit bone resorption.2 They are safe and 

Figure 1. Plain radiography of the first patient 
(anteroposterior view).

Figure 2. Plain radiography of the second patient 
(anteroposterior view).
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effective when the duration of therapy is less than 
five years. Prolonged bisphosphonate therapy may 
contribute to atypical subtrochanteric fractures by 
over suppressing bone remodeling leading to 
alterations in bone mineral and organic matrix.3 As 
a consequence of the reduction in bone turnover 
by bisphosphonates, the mineralization of bone 
is significantly altered. Bisphosphonates prolong 
the life of existing remodeling units and reduce 
the formation of new ones. This prolongation 
causes most of the bone remodeling units to 
become older and fully mineralized, leading to 
an increased homogeneity of mineralization.3 
Although increased mineralization is positively 
correlated with increased stiffness, it is negatively 
correlated with endurance. Reductions in 
toughness are closely predicted by changes in 
mineralization and would contribute to increased 
brittleness of the bone and susceptibility to 
fracture.3 Common features of these atypical 

fractures include prodromal pain, occurring with 
minimal or no trauma, a thickened diaphyseal 
cortex and transverse fracture pattern.4

Typical femoral periosteal stress reaction was 
described as cortical thickening in the lateral side 
of the subtrochanteric region. In addition, Kwek 
et al.5 found bilateral findings of stress reactions 
or fractures on plain radiographs in 53% of 
patients on bisphosphonate therapy. In both of 
our patients, we observed cortical stress reaction 
bilaterally.

Radiologically, femoral periosteal stress 
reaction is described as the presence of the 
dreaded black line which is a transverse black 
line traversing the cortex that can be complete 
or incomplete.6-9 Magnetic resonance imaging 
findings of femoral periosteal stress reaction 
include focal cortical thickening, bone edema, 
focal cortical resorption cavities and dreaded 
black line. There is an association between 

Figure 3. Computed tomographic 
imaging of the second patient.

Figure 4. Bone scintigraphy of the second 
patient.
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radiographic findings and the presence of clinical 
symptoms.10 Similarly, our patients had thigh pain 
and difficulty in walking.

Bone scintigraphy of the patients revealed 
increased uptake in femoral diaphysis. Atypical 
bisphosphonate associated subtrochanteric and 
femoral shaft stress fractures show specific 
appearance on bone scintigraphy characterized 
by mild uptake in multifocal endosteal thickening 
of the lateral femoral diaphysis.11

Our patients’ serum calcium, phosphate, 
alkaline phosphatase, parathyroid hormone, and 
25-hydroxy vitamin D levels were normal. Only 
urinary deoxyprydinoline levels were elevated. 
Higher prevalence of hypocalcemia and reduced 
prevalence of elevated parathyroid hormone levels 
were reported in patients with atypical femoral 
fractures. Moreover, lower levels of bone turnover 
markers were shown at the time of fracture in 
atypical femoral fractures compared with patients 
having typical femoral fractures.12

We prescribed calcium, vitamin D, and 
strontium ranelate which also stimulates bone 
formation. Teriparatide treatment besides calcium 
and vitamin D can be used in atypical femoral 
fractures.13 In conclusion, clinically, we should 
be aware of the cortical stress reaction of femur 
in patients on long-term bisphosphonate therapy 
and consider both the risks and the benefits so as 
to plan treatment.
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