
Distal Radius Locking Bridge Plates: A Mechanical Comparison

Bridge plate fixation of distal radius fractures are indicated for 
unstable and displaced fractures, extensive articular 
comminution, meta-diaphyseal comminution, and/or patients that 
require immediate weight-bearing through the injured distal 
radius. Bridge plates have been evaluated in both cadaveric and 
clinical settings, and cases of plate failure have been reported 
with repetitive loading through the bridged distal radius fracture. 
The mechanical strength of these plates with immediate loading 
and weight-bearing is not well understood. The plate design and 
screw hole position have been implicated as the causes of failure 
in clinical studies; however, no mechanical tests comparing bridge 
plate designs have been done.

Axial static (n=3) and dynamic (n=3) testing was performed on 3 
sets of distraction plates: bridge plate 1 (BP1) with central holes, 
bridge plate 2 (BP2) without central holes, and a locking 
compression plate (BP3) (Fig 2). The plates were mounted and 
loaded in axial compression with a simulated 10-mm fracture 
gap.
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Significant static load differences were noted between all groups. 
Static load to failure for BP1, BP3, and BP2 were 
240.71N±5.22N, 397.3N±9.02N, and 420.01N±2.66N, 
respectively (p<0.05 for all comparisons). BP1 was the only plate 
series that failed during dynamic testing; all other plates achieved 
runout at 100,000 cycles. The failure mode for dynamic testing 
was a fracture occurring through the central screw-holes of BP1. 
Finite element analysis demonstrated the effects of central screw 
holes on plastic deformation under loading (Fig 1).

Significant differences were noted in results of the static testing 
between all 3 plate designs, with anatomically designed plates 
with central screw holes found to have both a lower load to failure 
and the central screw holes as the site of plate fracture (Fig 3). 
Consideration should be given to either avoiding bridge plates 
without central holes or to fill those holes if possible if immediate 
weight-bearing through the injured limb is planned.

CONCLUSION

Figure 3: Failure mode 
(crack) located at the 
central hole in BP1 during 
dynamic testing.

Figure 1: The effect of bridge plate 
design on plastic deformation as shown 
by finite element analysis. (In order 
from left to right; BP2, BP1, and BP3) Figure 2: Tested 

plate designs
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