
Biomechanical Comparison of Volar Locking Plates vs. Fragment-Specific 
Plates for AO B1 and B2 and Articular Shear Fractures of the Distal Radius 

Volar locking plates (VLPs) are being used more 
frequently in the management of distal radius fractures. 
However, its effectiveness in managing articular shear 
fractures is not well understood. The purpose of this 
study was to compare the biomechanical stability of 
VLPs to locking fragment-specific (LFS) dorsal and 
styloid locking plates for the fixation of partial articular, 
coronal fractures of the dorsal rim of the distal radius 
(AO 23-B2) and isolated sagittal radial styloid fractures 
of the distal radius (AO 23-B1), respectively.

In the dorsal shear fracture model, the dorsal LFS 
plated specimens compared to VLP specimens 
exhibited less cycle displacement (0.32 +/- 0.04 and 
0.43 +/- 0.07 mm, respectively, p > 0.05) and showed 
greater average stiffness (645 +/- 64 and 433 +/- 88 
N/mm, respectively, p < 0.01). Plate location was 
responsible for 53.1% of the variation in cycle 
displacement (p < 0.0001). Plate location accounted for 
68.6% of the variation in stiffness (p < 0.0001). 

In the radial styloid shear fracture model, 
variations due to time and plate location were not 
statistically significant for cycle displacement or 
construct stiffness for either the radial LFS and VLP 
groups. The average stiffness during cyclical non-
destructive testing was 566 +/- 45 and  573 +/- 60 
N/mm for volar plating and styloid plating respectively. 

Two groups of six second-generation composite 
radii were plated with a variable-angle VLP or a low-
profile dorsal LFS plate over a simulated partial 
articular, coronal fracture (AO 23-B2). Two additional 
groups of six radii received the same variable-angle 
VLP construct or a radial styloid LFS plate over a 
sagittal radial styloid fragment fracture (A0 23-B1). Each 
plated radius was tested under cyclic axial compression 
mimicking forces experienced in early postoperative 
rehabilitation by a servo-hydraulic testing machine that 
recorded axial displacement per cycle. Construct 
stiffness was calculated from the slope of the force-
displacement curve and compared between each pair of 
groups. 
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• For AO B2 (dorsal rim) fractures, dorsal LFS plates 
exhibited less deformation and greater stiffness in 
axial loading compared to VLPs. 

• For AO B1 (radial styloid) fractures, the VLP 
performed as well as radial LFS plates. 

• Clinical correlation is needed to assess complication 
rates associated with each plate construct, a 
parameter that often favors volar plating. 

Figure 1 (A) Dorsal shear fracture with volar locking plate. (B) Dorsal shear fracture with LFS 
dorsal plate. (C) Radial styloid fracture with volar locking plate. (D) Radial styloid fracture with 
LFS radial styloid plate. (E) Servohydraulic testing machine setup. 
Volar [V], dorsal [D], radial [R], and ulnar [U] aspects labeled.

Figure 2: Fracture Displacement or Stiffness as a function of Time. Each data point is a mean 
value with error bars representing standard deviations. 

Cycle Disp: Displacement per cycle, in mm.
SS: Styloid plate on styloid fracture.
VS: Volar plate on styloid fracture.
DD: Dorsal plate on dorsal shear fracture.
VD: Volar plate on dorsal shear fracture.
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