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Clinical Consideration on Insufficiency Fracture of Femur
Kyu-Hyun Yang, Dong-Sik Sim

Gangnam Severance Hospital, Department of Orthopedics

Obijective: Bisphosphonates have been used as a first line drug to prevent osteoporotic fractures by the mechanism of
suppressing bone resorption and thereby increasing bone mass. But some recent studies have reported that the long-term
use of bisphosphonates either decreases the mechanical strength of femur, or has a relationship with the low-energy
femoral trauma. The purpose of this study is to analyze the insufficiency fractures of femoral shaft in elderly population
and to investigate its relationship with bisphosphonates.
Methods: From January 2002 to June 2008, 8 patients were diagnosed and treated for insufficiency fracture of femoral
shaft. Fracture pattern, treatment and the clinical progress of these patients was analyzed.
Results: Among 8 patients of insufficiency fracture of femoral shaft, 3 cases were unilateral fractures and were operated
on that side. 2 cases were that of bilateral fractures with fracture of one side being a pseudofracture. These patients were
operated only on the side of the true fracture. 2 cases were unilateral fractures associated with cortical hypertrophy on
the contra-lateral side and were operated only on the side of fracture. There was 1 case of bilateral femoral shaft fracture
and was operated on both sides. The mean bone mineral density of neck of femur was -2.9 (T-score). 5 patients had
taken bisphosphonate over 5 years.
Conclusion: An insufficiency fracture occurs when a low-energy trauma is applied on a mechanically weak bone.
Generally the stress fracture after slipping down occurs at neck or intertrochanteric area of femur, but the insufficiency
fracture of femoral shaft is usually seen at the convex side of the shaft and is characterized by pseudofracture or cortical
hypertrophy, simple transverse fracture pattern and medial cortical spike of distal fragment. These characteristics suggest
repeated microfracture and remodeling over a prolonged period. Chronic use of bisphosphonate for treatment of
osteoporosis may be the cause of insufficiency fracture of femur due to persistent suppression of bone remodeling, so
caution is needed in long term use of bisphosphonates.

[Korean Journal of Bone Metabolism, 16(1): 37-41, 2009]
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Figure 1. X-ray of insufficiency fracture of femoral subtrochanter
after internal fixation with intramedullary nail. The patient has
received alendronate for 10 years for prevention of osteoporosis.
Cortical hypertrophy and pseudofracture are noted on lateral cortex
of femur.

Table 1. Summary of cases
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No Sex Age (Yr) Medication (Yr) Fracture Operation
1 F 67 3 Both shaft fracture Intramedullary nailing (both)
2 F 75 0.6 Lt. shaft fracture Intramedullary nailing (left)
Rt. shaft pseudofractrure
3 F 74 6 Lt. shaft fracture Intramedullary nailing (left)
Rt. shaft cortical hypertrophy
4 F 90 9 Lt. shaft fracture Intramedullary nailing (left)
Rt. shaft pseudofractrure
77 Lt. shaft fracture MIPO (left)
80 Lt. shaft fracture Intramedullary nailing (left)
67 10 Lt. subtrochanter fracture Intramedullary nailing (left)
Rt. shaft cortical hypertrophy
8 F 81 10 Lt. shaft fracture Intramedullary nailing (left)
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Figure 2. Femoral shaft X-ray of 74 year-old female patient who
received alendronate for 6 years. Simple oblique pattern of fracture,
lateral cortical hypertrophy and medial beak of distal fragment are
observed.
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Figure 3. Femoral shaft X-ray of 90 year-old female patient who
received alendronate for 9 years. Pseudofracture which considered
as prefracture lesion is noted. Contralateral side of femoral shaft
received surgery for insufficiency fracture.
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Figure 4. Whole body bone scan of 74 year-old female patient
who received surgery for insufficiency fracture of left femoral shaft.
Hot uptakes are noted on hoth shafts of femur. Hot uptake on right
femoral shaft was confirmed as pseudofracture.
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