


In contrast  to ONJ, which came to attention in patients receiving high dose BP 
therapy for malignancy, most though not all patients with AFFs were receiving the 
lower doses of BPs typically used to treat osteoporosis or osteopenia. 
 
The initial publications were followed by many case reports and case series. 
Recently, however, two case series were reported in patients with cancer 
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To satisfy the case definition of AFF, the fracture must be located along the femoral diaphysis 
from just distal to the lesser trochanter to just proximal to the supracondylar flare. 
In addition, at least four of five Major Features must be present. None of the Minor Features is 
required but have sometimes been associated with these fractures. 
 
Major features 
- The fracture is associated with minimal or no trauma, as in a fall from a standing height or less  
- The fracture line originates at the lateral cortex and is substantially transverse in its orientation, 
although it may become oblique as it progresses medially across the femur 
- Complete fractures extend through both cortices and may be associated with a medial spike; incomplete 
fractures involve only the lateral cortex 
- The fracture is noncomminuted or minimally comminuted 
- Localized periosteal or endosteal thickening of the lateral cortex is present at the fracture site 
(“beaking” or “flaring”) 
 
Minor features 
Generalized increase in cortical thickness of the femoral diaphyses 
Unilateral or bilateral prodromal symptoms such as dull or aching pain in the groin or thigh 
Bilateral incomplete or complete femoral diaphysis fractures 
Delayed fracture healing Shane E et al, 2014 
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Epidemiology and Risk Factors 

Subtrochanteric and femoral shaft (ST/FS) fractures are identified using large registry or 
database approaches with International Classification of Diseases, 9th edition (ICD‐9) 
codes but there is no radiographic adjudication to ascertain whether the fractures have 
atypical features. 
 
Most, though not all, of these studies have found that rates of ST/FS fractures have not 
risen since BPs were approved for osteoporosis or among patients exposed to BPs.  
 
Such studies provide useful information on the prevalence and incidence of ST/FS 
fractures and the upper boundary of any potential harm associated with BPs.  
 
As a note of caution, however, diagnostic codes may misclassify fracture location.  
 
Because this type of study includes substantial numbers of ordinary subtrochanteric and 
femoral shaft fractures that are not atypical, they yield incidence rates for AFFs that are 
too high and associated odds ratios (ORs) with potential exposures that may be too low. 
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In the other category of studies, subtrochanteric and femoral shaft (ST/FS) fractures 
are identified utilizing radiographs that are reviewed and the fractures categorized 
according to whether or not they meet consensus criteria for AFFs.  
 
 
Most of these studies suggest that AFFs are strongly associated with BPs, although 
the absolute incidence of AFFs is very low. 
 
 
However, such studies may be limited by smaller size, incomplete ascertainment of 
past drug exposure, and other biases 

Epidemiology and Risk Factors 
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Incidence of atypical femur fractures according 
to duration of bisphosphonate exposure  

(unadjusted and age-adjusted, showing incidence and 95% confidence intervals) 

Dell RM et al, JBMR 2012 





Conclusion  
Hip fracture incidence has been declining in 

all age groups over the past 10 years. While many 
factors may contribute to this decline, the results are 
consistent with a potential benefit of the active bone 

health intervention. 
 



SUMMARY	  1	  

•  Atypical	   Femoral	   Fractures	   are	   more	   frequent	   in	  
pa:ents	  on	  BP	  therapy	  

•  Longer	  BP	  treatment	  is	  associated	  with	  higher	  risk	  

•  Most	   studies	   with	   radiographic	   review	   have	  
reported	   significant	   associa:on	   between	   GC	   use	  
and	  AFFs	  

•  Although	   a	   causal	   rela:onship	   between	   BPs	   and	  
AFFs	   has	   not	   been	   established,	   evidence	   for	   an	  
associa:on	   has	   been	   accumulated	   and	   is	   quite	  
robust	  





Pathogenesis	  
•  AFFs	   are	   stress	   or	   insufficiency	   fractures	   that	   develop	   over	  

:me	  

•  AFFs	   ini:ate	   on	   the	   lateral	   cortex,	   are	   located	   between	   the	  
lesser	   trochanter	   and	   the	   femoral	   condyles,	   and	   result	   in	   a	  
smooth	   transverse	   surface,	   more	   characteris:c	   of	   a	   briKle	  
material	  

•  BPs	   suppress	   remodeling	   and	   also	   likely	   affect	   adversely	  
intracor:cal	   repair	   of	   a	   developing	   stress	   fracture	   in	   AFFs,	  
allowing	  the	  crack	  to	  grow	  to	  cri:cal	  size	  

•  It	  is	  possible	  that	  lower	  limb	  geometry	  contributes	  to	  the	  risk	  
for	   developing	   an	   AFF	   (difference	   in	   risk	   between	   ethnic	  
groups)	  
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Bone-Biopsy Specimens Obtained before and after Alendronate Treatment 

reduced	  trabecular	  bone	  
volume	  and	  trabecular	  
connec:vity	  	  

Increased	  amount	  of	  osteoid	  
over	  the	  trabecular	  surface	  

increased	  osteogenesis	  (as	  
seen	  aQer	  fluorescent	  
tetracycline	  double	  labeling)	  
at	  the	  en:re	  interface	  
between	  osteoid	  and	  
mineralized	  bone	  

severely	  decreased	  trabecular	  
connec:vity,	  
with	  many	  small	  islands	  of	  
bone	  

decreased	  marrow	  cellularity,	  
a	  lack	  of	  osteoid	  on	  
trabecular	  surfaces	  

absence	  of	  tetracycline	  
labeling	  

Armamento-Villareal R et al, NEJM 2006 



Natural History  and Management  1 

AFFs	  suggests	  that	  they	  evolve	  over	  :me,	  
with	  ini:al	  development	  of	  a	  cor:cal	  “bump”	  that	  

AFFs suggests that they evolve over time, with initial development of a 
cortical “bump” that represents early periosteal thickening, and the eventual 
appearance of a transverse cortical lucency (fracture) in the region of 
periosteal thickening, which may or may not progress to a complete fracture  
 
Such lesions, whether they are detected on DXA scans or plain radiographs, 
should be further evaluated with higher‐order imaging to determine whether a 
cortical lucency is associated with the periosteal thickening 
-  MRI could detect a cortical fracture line and associated bone and marrow 
edema or hyperemia, indicative of a stress fracture  
- If MRI cannot be performed, CT could detect the cortical fracture or 
lucency and associated new‐bone formation 
 
If higher order imaging detects a cortical lucency, such a lesion could be 
considered an incomplete AFF.  
If no cortical lucency is present but marrow edema is present, then such 
lesions could be considered a stress reaction. 
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Natural History  and Management  2 

For	  pa:ents	  with	  a	  stress	  
reac:on,	  stress	  fracture,	  or	  incomplete	  or	  complete	  subtrochanteric	  
or	  femoral	  shaQ	  fracture,	  potent	  an:resorp:ve	  agents	  
should	  be	  discon:nued.	  Dietary	  calcium	  and	  vitamin	  D	  status	  
should	  be	  assessed,	  and	  adequate	  supplementa:on	  prescribed.	  
Prophylac:c	  reconstruc:on	  nail	  fixa:on	  is	  recommended	  for	  
incomplete	  fractures	  (with	  cor:cal	  lucency)	  accompanied	  by	  
pain.	  If	  the	  pa:ent	  has	  minimal	  pain,	  a	  trial	  of	  conserva:ve	  
therapy,	  in	  which	  weight-‐bearing	  is	  limited	  through	  the	  use	  of	  
crutches	  or	  a	  walker,	  may	  be	  considered.	  However,	  if	  there	  is	  no	  
symptoma:c	  and	  radiographic	  improvement	  aQer	  2	  to	  3	  months	  
of	  conserva:ve	  therapy,	  prophylac:c	  nail	  fixa:on	  should	  be	  
strongly	  considered,	  because	  these	  pa:ents	  may	  progress	  to	  a	  

For patients with a stress reaction, stress fracture, or incomplete or complete 
subtrochanteric or femoral shaft fracture, potent antiresorptive agents should 
be discontinued.  
 
Dietary calcium and vitamin D status should be assessed, and adequate 
supplementation prescribed. 
 
Prophylactic reconstruction nail fixation is recommended for incomplete 
fractures (with cortical lucency) accompanied by pain.  
 
If the patient has minimal pain, a trial of conservative therapy, in which weight‐ 
bearing is limited through the use of crutches or a walker, may be considered. 
However, if there is no symptomatic and radiographic improvement after 2 to 3 
months of conservative therapy, prophylactic nail fixation should be strongly 
considered, because these patients may progress to a complete fracture 
 
For patients with incomplete fractures and no pain, or those with periosteal 
thickening but no cortical lucency, limited weight‐bearing may be continued and 
vigorous activity avoided 
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Images from a 78-yr-old woman on alendronate for 10 yr.  
A. DXA image suggesting periosteal flare on outer aspect of right femur (arrow).  
B. Plain X-ray confirming  periosteal flare due to AFF (arrow).  

Incomplete Atypical Femoral Fractures: Assessing the Diagnostic Utility  
of DXA by Extending Femur Length 
 

McKenna MJ et al, J Clin Densit 2013 



Incomplete Atypical Femoral Fractures: Assessing the Diagnostic Utility  
of DXA by Extending Femur Length 
 

McKenna MJ et al, J Clin Densit 2013 

Images of 46-yr-old woman with prior renal transplant; treated with alendronate 
for about 10 yr.  
A. DXA image suggesting periosteal reaction (arrow).  
B. X-ray image showing incomplete AFF (arrow).  
C. Showing incomplete fracture (arrow) after elective femur fixation with 
intramedullary nail.  



Natural History  and Management  3 

For	  pa:ents	  with	  a	  stress	  
reac:on,	  stress	  fracture,	  or	  incomplete	  or	  complete	  subtrochanteric	  
or	  femoral	  shaQ	  fracture,	  potent	  an:resorp:ve	  agents	  
should	  be	  discon:nued.	  Dietary	  calcium	  and	  vitamin	  D	  status	  
should	  be	  assessed,	  and	  adequate	  supplementa:on	  prescribed.	  
Prophylac:c	  reconstruc:on	  nail	  fixa:on	  is	  recommended	  for	  
incomplete	  fractures	  (with	  cor:cal	  lucency)	  accompanied	  by	  
pain.	  If	  the	  pa:ent	  has	  minimal	  pain,	  a	  trial	  of	  conserva:ve	  
therapy,	  in	  which	  weight-‐bearing	  is	  limited	  through	  the	  use	  of	  
crutches	  or	  a	  walker,	  may	  be	  considered.	  However,	  if	  there	  is	  no	  
symptoma:c	  and	  radiographic	  improvement	  aQer	  2	  to	  3	  months	  
of	  conserva:ve	  therapy,	  prophylac:c	  nail	  fixa:on	  should	  be	  
strongly	  considered,	  because	  these	  pa:ents	  may	  progress	  to	  a	  

Medical treatment of patients with AFF 
 
 
-  Discontinuation of BPs 

-  Adequate calcium and vitamin D 

- Consideration of TPTD for those who appear not to heal on conservative 
therapy 

Shane E et al, 2014 
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