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Abstract:  
Objective: Increasing evidence suggests long-term alendronate use may overly 
suppress bone metabolism, limiting repair of microdamage and creating risk for 
insufficiency fractures. The purpose of this study is to demonstrate an association 
between alendronate use and a specific pattern of low-energy femoral shaft 
fracture.  

Design, Setting, and Patients: A retrospective review was performed of patients 
with femoral shaft fractures admitted to a Level 1 trauma center between January 
2002 and March 2007. Seventy low-energy fractures were identified.  

Main Outcome Measure: The medical records were reviewed, and the incidence 
and duration of alendronate use were recorded. The incidence of a specific 
femoral shaft fracture in those patients taking alendronate compared with those 
not being treated was determined.  

Results: There were 59 females and 11 males. The average age was 74.7 years. 
Twenty-five (36%) were being treated with alendronate. None of the patients had 
used or were using other bisphosphonates. Nineteen (76%) of these 25 patients 
demonstrated a simple, transverse fracture with a unicortical beak in an area of 
cortical hypertrophy. This fracture pattern was seen in only 1 patient (2%) not 
being treated with alendronate. Alendronate use was a significant risk factor for 
the fracture pattern (odds ratio [OR]) 139.33, 95% CI [19.0-939.4], P < 0.0001). 
This pattern was 98% specific to alendronate users. The average duration of 
alendronate use in those with the pattern was significantly longer than those who 
did not exhibit the pattern but were taking alendronate, 6.9 years versus 2.5 years 
of use, respectively (P = 0.002). Only 1 patient with the fracture pattern had been 
taking alendronate for less than 4 years.  

Conclusions: Low-energy fractures of the femoral shaft with a simple, transverse 
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pattern and hypertrophy of the diaphyseal cortex are associated with alendronate 
use. This may result from propagation of a stress fracture whose repair is retarded 
by diminished osteoclast activity and impaired microdamage repair resulting from 
its prolonged use.  
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