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Atypical Subtrochanteric and Diaphyseal Femoral Fractures

Kyu Hyun Yang*, Hyung Keun Song

Department of Orthopedic Surgery, Gangnam Severance Hospital, Seoul, Korea

Increasing numbers of atypical subtrochanteric fractures have been reported among long-term bisphosphonate users.
However, the nature and extent of the problem are unknown despite recent investigations. The task force of American
Society for Bone and Mineral Research (ASBMR) defined major and minor features of complete and incomplete
atypical femoral fractures; transverse or short oblique orientation, minimal or no associated trauma, a medial spike
when the fracture is complete, and absence of comminution. Minor features include their association with cortical
thickening, a periosteal reaction of the lateral cortex, prodromal pain, bilaterality, delayed healing, comorbid conditions,
and concomitant drug exposures, including bisphosphonate, glucocorticoids, and proton pump inhibitors. Based on
published data, the incidence of atypical femoral fractures associated with bisphosphonate therapy for osteoporosis
appears to be very low, particularly compared with the number of vertebral, hip, and other fractures that are prevented
by bisphosphonate. Physicians and patients should be aware of the possibility of atypical femoral fractures and of the
potential for bilaterality. [Korean Journal of Bone Metabolism, 18(2): 85-92, 2011]
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Atypical Subtrochanteric and Diaphyseal Femoral Fractures < KH Yang, et al

Table 1. Atypical femoral fracture: major and minor features'

Major features

* Located anywhere along the femur from just distal to the lesser trochanter to just proximal to the supracondylar flare

* Associated with no trauma or minimal trauma, as in a fall from a standing height or less

* Transverse or short oblique configuration

* Noncomminuted

* Complete fractures extend through both cortices and may be associated with a medial spike; incomplete fractures involve only the

lateral cortex.
Minor features
* Localized periosteal reaction of the lateral cortex

* Generalized increase in cortical thickness of the diaphysis

* Prodromal symptoms such as dull or aching pain in the groin or thigh

* Bilateral fractures and symptoms
* Delayed healing

* Comorbid conditions (eg, vitamin D deficiency, RA, hypophosphatasia)

* Use of pharmaceutical agents (eg, BPs, GCs, PPIs)

RA, theumatoid arthritis; BPs, bisphosphonates; GCs, glucocorticosteroid; PPIs, proton pump inhibitors.

Fig. 1. Typical radiologic finding of atypical subtrochaneric frac-
ture. The arrow indicates external callus (pre-fracture lesion) in
the lateral femoral cortex.
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Table 2. Possible pathogenetic mechanisms associated with
atypical subtrochanteric femoral fractures'®

* Alterations to the normal pattern of collagen cross-linking

* Changes to maturity of cross-links formed by
enzymatic processes

* Advanced glycation end-product accumulation
* Microdamage accumulation

* Increased mineralization

* Reduced heterogeneity of mineralization

* Variations in rates of bone turnover

* Reduced vascularity and antiangiogenic effects
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Fig. 2. Four types of lateral cortical changes in subtrochanteric area
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