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Objective: The purpose of this study was to investigate the limitations of low-intensity pulsed ultrasound
(LIPUS) for delayed union after femoral and tibial fractures.

Materials and methods: We performed ultrasound treatment using LIPUS for 76 fractures with delayed
union after femoral and tibial fractures. We considered the fixation methods and the surgical techniques of
unsuccessful cases which were defined as cases in need of additional surgical interventions. We researched
the fracture gap, the adequate length of the nail to the epiphyseal scar, the occupied rate between the
intramedulla and the nail for the intramedullary nails, and also the fracture gap, stability (absolute or
relative stability) for the plates.

Results: The unsuccessful rate was 34%. The fixation methods were: intramedullary nail (n = 16), plate (n
=5), external fixator (n = 4), and screw (n = 1). The unsuccessful rates of the intramedullary nails were:
56% (9/16) in the fracture gap, 56% (9/16) in short nail, and 84% less than 88% of the occupied rate. Whilé
in the plates, it was 20% (1/5) in the fracture gap, 80% (4/5) in stable fixations. However, we could not
actually acquire absolute stable fixations.

Conclusion: Based on this data, we would recommend no fracture gap, a long nail (to the epiphyseal scar),
and more than 90% of the occupied rate in intramedullary nails. Moreover, we should make more detailed

operative plans and use superior techniques for operations employing plates.
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