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Several case series have discussed the outcomes of the operative management of AFFs. Weil 
reviewed clinical
treated surgically. Fracture healing after the
intramedullary nails was 54%, with 46% of patients requiring reoperation.
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INTRODUCTION 
 

Prasarn et al looked at the rate of intraoperative fractures and 
postoperative plate failures in 25 patients with BP
femoral shaft fractures as compared with 20 control patients 
with similar fracture types without a history of BP use. Fifteen 
patients in the BP arm were treated surgically with 
intramedullary nail placement, and the remaining 10 were 
treated with plates and screws. The authors found that the BP 
cohort as a group had a higher rate of majorcomplications, 
including intraoperative fracture, implant failure, nonunion, 
malunion, and periprosthetic fracture (P, 0.005). There were no 
significant differences in the rates of minor complications, 
including the development of heterotopic ossification, pain, 
weakness, and paresthesia (P = 0.112). To assess 
of the nonoperative treatment of BP-related AFFs versus the 
prophylactic fixation of femoral stress fractures, Banffy 
retrospectively reviewed 34 patients with 40 BP
AFFs. Twenty-eight outof 40 (70%) were complete displaced 
fractures, and the other 12 were nondisplaced incomplete 
fractures. Six of these 12 patients were treated nonoperatively, 
whereas the remaining 6 were treated with prophylactic 
cephalomedullary nail fixation. After an average of 10 months, 
5 of the 6 stress fractures treated nonoperatively progressed to 
complete fractures that required operative management. These 
patients also had hospital stays that averaged 3 days longer 
than those of patients treated prophylactically. 
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ABSTRACT 

Several case series have discussed the outcomes of the operative management of AFFs. Weil 
reviewed clinical data from 15 patients with 17 AFFs associated with long
treated surgically. Fracture healing after the initial procedure 
intramedullary nails was 54%, with 46% of patients requiring reoperation.
high failure rate to qualitative bone defects caused by long-term BP use.

open access article distributed under the Creative Commons Attribution
provided the original work is properly cited. 

looked at the rate of intraoperative fractures and 
postoperative plate failures in 25 patients with BP-associated 
femoral shaft fractures as compared with 20 control patients 
with similar fracture types without a history of BP use. Fifteen 

BP arm were treated surgically with 
intramedullary nail placement, and the remaining 10 were 
treated with plates and screws. The authors found that the BP 
cohort as a group had a higher rate of majorcomplications, 

t failure, nonunion, 
, 0.005). There were no 

significant differences in the rates of minor complications, 
including the development of heterotopic ossification, pain, 
weakness, and paresthesia (P = 0.112). To assess the efficacy 

related AFFs versus the 
prophylactic fixation of femoral stress fractures, Banffy et al 
retrospectively reviewed 34 patients with 40 BP-associated 

eight outof 40 (70%) were complete displaced 
actures, and the other 12 were nondisplaced incomplete 

fractures. Six of these 12 patients were treated nonoperatively, 
whereas the remaining 6 were treated with prophylactic 
cephalomedullary nail fixation. After an average of 10 months, 

fractures treated nonoperatively progressed to 
complete fractures that required operative management. These 
patients also had hospital stays that averaged 3 days longer 
than those of patients treated prophylactically.  

 
 
The authors concluded that the nonoperative treatment of these 
BP-associated AFFs is not feasible or reliable because the 
majority progress to complete fractures. ASBMR has made 
recommendations for the assessment and treatment of AFFs . 
Egol et al recently published the results of a retrospective 
review of surgical treatment versus nonoperative treatment for 
patients with incomplete BP-related femur fractures. In this 
study, 37 patients with 43 incomplete femur fractures were 
treated and followed for at lea
focal cortical thickening with an incomplete fracture line of the 
lateral cortex of one or both femurs, and they had to have been 
receiving BP therapy; the average length of therapy was 9.1 
years. Nineteen patients (21 incom
surgically; 100% of these patients had radiographic healing of 
their fractures, and 81% were free of pain on an average of 7.1 
months postoperatively. The remaining 18 patients (22 
incomplete fractures) were treated nonoperati
discontinuation of BP therapy and the initiation of vitamin D 
and calcium supplementation and protected weight bearing, 
with or without a bone stimulator.Only 64% of these patients 
were free of pain, and only 18% had radiographic evidence of
healing at 11 months after the initiation of treatment. 
Functional outcomes in those patientswho were treated 
operatively were better than those of the nonoperatively treated 
group on the basis of the results of the Short Form 
Musculoskeletal Functional Assessment.AFFs that progress to 
complete fracture warrant immediate operative fixation, with 
conventional techniques of medullary fixation required in most 
cases.  
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Several case series have discussed the outcomes of the operative management of AFFs. Weil et al 
data from 15 patients with 17 AFFs associated with long-term BP use who were 

initial procedure among patients treated with 
intramedullary nails was 54%, with 46% of patients requiring reoperation. The authors attributed this 

term BP use. 
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The authors concluded that the nonoperative treatment of these 
associated AFFs is not feasible or reliable because the 

majority progress to complete fractures. ASBMR has made 
recommendations for the assessment and treatment of AFFs . 

published the results of a retrospective 
review of surgical treatment versus nonoperative treatment for 

related femur fractures. In this 
study, 37 patients with 43 incomplete femur fractures were 
treated and followed for at least 1 year. Patients had to have 
focal cortical thickening with an incomplete fracture line of the 
lateral cortex of one or both femurs, and they had to have been 
receiving BP therapy; the average length of therapy was 9.1 
years. Nineteen patients (21 incomplete fractures) were treated 
surgically; 100% of these patients had radiographic healing of 
their fractures, and 81% were free of pain on an average of 7.1 
months postoperatively. The remaining 18 patients (22 
incomplete fractures) were treated nonoperatively, with the 
discontinuation of BP therapy and the initiation of vitamin D 
and calcium supplementation and protected weight bearing, 
with or without a bone stimulator.Only 64% of these patients 
were free of pain, and only 18% had radiographic evidence of 
healing at 11 months after the initiation of treatment. 
Functional outcomes in those patientswho were treated 
operatively were better than those of the nonoperatively treated 
group on the basis of the results of the Short Form 

ssessment.AFFs that progress to 
complete fracture warrant immediate operative fixation, with 
conventional techniques of medullary fixation required in most 
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On the basis oflimited data from small retrospective studies, it 
seems that surgical treatment is superior to nonoperative 
management for the improvement of functional and clinical 
outcomes inpatients with symptomatic, incomplete, and BP-
related AFFs. The operative treatment of AFFs is associated 
with higher rates of complications and delays in healing. 
Controversyremains regarding the prophylactic treatment of 
patients with incidentally found impending AFFs in the 
absence of a visible fracture line or symptoms. Better 
prospective studies arerequired to identify the optimal 
management of these fractures at all stages of their natural 
history. 
 

REFERENCES 
 
Abrahamsen B, Eiken P, Eastell R. 2009. Subtrochanteric and 

diaphyseal femur fractures in patients treated with 
alendronate: a register-based national cohort study. J Bone 
Miner Res., 24:1095–1102. 

Banffy MB, Vrahas MS, Ready JE, et al. 2011. Nonoperative 
versus prophylactic treatment of bisphosphonate-associated 
femoral stress fractures. Clin Orthop Relat Res., 469:2028–
2034. 

Black DM, Cummings SR, Karpf DB, et al. 1996. Randomized 
trial of effect of alendronate on risk of fracture in women 
with existing vertebral fractures. Fracture Intervention Trial 
Research Group. Lancet. 348: 1535–1541. 

Black DM, Kelly MP, Genant HK, et al. 2010. 
Bisphosphonates and fractures of the subtrochanteric or 
diaphyseal femur. N Engl J Med., 362: 1761–1771. 

Chapuy MC, Arlot ME, Duboeuf F, et al. 1992. Vitamin D3 
and calcium to prevent hip fractures in the elderly women. 
N Engl J Med. 327: 1637–1642. 

Cummings SR, Black DM, Rubin SM. 1989. Lifetime risks of 
hip, Colles’, or vertebral fracture and coronary heart 
disease among white postmenopausal women. Arch Intern 
Med., 149:2445–2448. 

Dell RM, Adams AL, Greene DF, et al. 2012. Incidence of 
atypical nontraumaticdiaphyseal fractures of the femur. J 
Bone Miner Res. 27: 2544–2550. 

Egol KA, Park JH, Prensky C, et al. 2013. Surgical treatment 
improves clinical and functional outcomes for patients who 
sustain incomplete bisphosphonate-related femur fractures. 
J Orthop Trauma.27: 331–335. 

Feldstein AC, Black D, Perrin N, et al. 2012. Incidence and 
demography of femur fractures with and without atypical 
features. J Bone Miner Res., 27:977–986. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

La Rocca Vieira R, Rosenberg ZS, Allison MB, et al. 2012. 
Frequency of incomplete atypical femoral fractures in 
asymptomatic patients on long-term bisphosphonate 
therapy. AJR Am J Roentgenol.198: 1144–1151. 

Lenart BA, Lorich DG, Lane JM. 2008. Atypical fractures of 
the femoral diaphysis in postmenopausal women taking 
alendronate. N Engl J Med., 358:1304–1306. 

Lo JC, Huang SY, Lee GA, et al. 2012. Clinical correlates of 
atypical femoral fracture. Bone. 51:181–184. 

Mashiba T, Hirano T, Turner CH, et al. 2000. Suppressed bone 
turnover by bisphosphonates increases microdamage 
accumulation and reduces some biomechanical properties 
in dog rib. J Bone Miner Res., 15: 613–620. 

Odvina CV, Levy S, Rao S, et al. 2010. Unusual mid-shaft 
fractures during long-term bisphosphonate therapy. Clin 
Endocrinol (Oxf). 72: 161–168. 

Odvina CV, Zerwekh JE, Rao DS, et al. 2005. Severely 
suppressed bone turnover: a potential complication of 
alendronate therapy. J Clin Endocrinol Metab., 90:1294–
1301. 

Prasarn ML, Ahn J, Helfet DL, et al. 2012. Bisphosphonate-
associated femur fractures have high complication rates 
with operative fixation. Clin Orthop Relat Res., 470:2295–
2301. 

Riggs BL, Melton LJ III. 1992. The prevention and treatment 
of osteoporosis. N Engl J Med., 327:620–627. 

Rosenberg ZS, La Rocca Vieira R, Chan SS, et al. 2011. 
Bisphosphonaterelated complete atypical subtrochanteric 
femoral fractures: diagnostic utility of radiography. AJR 
Am J Roentgenol. 197:954–960. 

Schilcher J, Aspenberg P. 2009. Incidence of stress fractures of 
the femoral shaft in women treated with bisphosphonate. 
Acta Orthop. 80: 413–415. 

Schilcher J, Michaelsson K, Aspenberg P. 2011. 
Bisphosphonate use and atypical fractures of the femoral 
shaft. N Engl J Med., 364:1728–1737. 

Shane E, Burr D, Ebeling PR, et al. 2010. Atypical 
subtrochanteric and diaphyseal femoral fractures: report of 
a task force of the American Society for Bone and Mineral 
Research. J Bone Miner Res., 25:2267–2294. 

Weil YA, Rivkin G, Safran O, et al. 2011. The outcome of 
surgically treated femur fractures associated with long-term 
bisphophonate use. J Trauma., 71:186–190. 

 

 

 

65900                        Dr. Narinder Sharma et al. Bisphosphonate-related femur fractures: operative and nonoperative management outcomes 

******* 


