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Abstract


We describe a case of an atypical peri-prosthetic femoral fracture around an un-cemented total hip replacement in a 73 year-old patient, thought to be secondary to bisphosphonate use. The challenges associated with fixation of these fractures are demonstrated with a failed prophylactic fixation requiring complex revision surgery. 




Background

Atypical femoral fractures have been described as a potential complication of bisphosphonate use in a number of studies over the last decade. There is no definite agreed mechanism as to the pathogenesis of these fractures; however there are a number of theories. Suppression of bone turnover is thought by many to be the main mode of action although mineral distribution, collagen maturity and micro-damage accumulation are some of the other theories [1]. The long half-life of these drugs (up to 10 years) has also been identified as a contributing factor as long lasting inhibition of bone re-modelling [2] preventing the healing of "micro-cracks" causing clinically apparent stress fractures in areas with high mechanical load [3]. The Osteoporosis Clinical Guideline for prevention and treatment, executive summary updated May 2013 [4] describe some of the risk assessment tools and treatment regimes in pharmacological treatment of osteoporosis. It makes reference to intra-medullary fixation being advised in treatment of these fractures and this is supported by a paper by Egol et al. [5].

Regular bisphosphonate use has additionally been reported to reduce post-operative bone resorption following cement-less THR [6,7]. Several case reports have described the difficulties encountered with operative management of atypical femoral fractures, but there is no report that we are aware of as to how these challenges become more problematic in a peri-prosthetic fracture. As the association between bisphosphonate use and atypical femoral fractures and thus diagnosis/incidence increases, one could expect to see more peri-prosthetic atypical femoral fractures described. A 2012 case report by Cross et al. [8] describes the concurrent use of teriparatide in the achievement of union in the only other described peri- prosthetic bisphosphonate related atypical fracture and no refracture has been reported. The Vancouver classification system for peri-prosthetic THR fractures [9] first described in 1977 is still widely used when describing or planning the management of peri-prosthetic fractures. We present a case highlighting the difficulties in the surgical management of peri-prosthetic atypical femoral fractures and how this should be taken into consideration during operative planning.

Case Presentation
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Figure 1:  Radiographs showing appearance before and after first Revision (2009). 


 
 A 73 year-old female patient underwent an elective Total Hip Replacement (THR) in 1997. In 2008 she was diagnosed with osteoporosis and started on Alendronic Acid 70mg orally once weekly and daily Adcal D3. One year after starting bisphosphonate therapy she was noted to have developed unrelated aseptic loosening of her THR and underwent a  relatively routine revision THR. At the time of revision extensive femoral bone loss was noted and this was managed successfully with a combination of Cone Conical Restoration stem (Stryker) and focal femoral bone grafting (Figure 1). Short term follow up revealed excellent function with good reconstitution of femoral bone stock.
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Figure 2:  Minimally displaced peri-prosthetic fracture and subsequent fixation (January 2012). 
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Figure 3:   Subsequent peri-prosthetic fracture and metalwork failure. (April 2012) and subsequent final fixation using long distally locked stem following metalwork failure and peri- prosthetic fracture (April 2012).



Two years following revision, at routine review, the patient complained of mid thigh pain on the operated side. Radiographs taken at this point revealed an atypical appearance of femoral cortices distal to the previously noted femoral bone loss. A bone scan revealed increased tracer uptake at the new site of suspected bone pathology, representing increased bone turnover. These images were compared to a bone scan taken prior to starting bisphosphonate therapy and it was confirmed that the area of high uptake had developed since commencement of alendronic acid. Subsequent plain radiographs revealed a minimally displaced peri-prosthetic fracture (Figure 2). Fixation was completed at this time in line with recommendations for a Vancouver C fracture using a lateral plate and cable construct and anterior strut graft (Figure 2). The patient re-presented 3 months later with an atraumatic peri-prosthetic fracture and metalwork failure (Figure 3). This subsequent peri-prosthetic fracture was far more challenging to manage, requiring bypassing the fracture site with a revised long THR with a distally locked stem, lateral plating and anterior strut grafting, and cabling of a proximal femoral fracture occurring at revision (Figure 3). One year following second revision fracture union has still not occurred (Figure 4). The patient is still symptomatic and currently awaiting proximal femoral replacement with excision of the pathological bone.
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Figure 4:   One year following second Revision (May 2013).



Discussion

We believe this case serves as an example of how the Vancouver classification of peri-prosthetic fractures is not ideal at guiding the management of bisphosphonate related atypical femoral fractures. We would recommend bypassing the fracture site with a revised intramedullary prosthesis as part of initial management regardless of apparent proximal bone stock although further studies will be required to fully support this.
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