
Abstract
Introduction: Metacarpal fractures are common injuries and when indicated, fixation 
confers increased stability and improved alignment to aid healing. The purpose of this study 
is to determine strength of the native, intact metacarpal compared to the same fractured 
and plated metacarpal.

Methods:  Using a 3-point bending model, the intact cadaveric metacarpal was tested to 
failure. The fractured metacarpal was then plated dorsally with a 2.0 mm mini straight plate 
and the construct was again tested to failure, recording the load to failure (N) and stiffness 
(N/mm). 32 patient athletes were identified between 2011 and 2018 as having undergone 
metacarpal fracture plating and outcomes were determined through use of QuickDash
surveys.

Results: Five cadaveric hands were dissected, isolating metacarpals to create 20 testable 
metacarpals. The average force required for fracture of the intact metacarpal was 442 N 
(SD 328) with the average force required for failure of the fractured and then plated 
metacarpal was 175.1 N (SD 141.4). The most common mechanism of failure was fracture 
gapping and screw pullout (14/20). 32 patient athletes underwent metacarpal fracture 
plating after injury. 12 patients completed QuickDash surveys with an average score of 4.6 
(range 0-15) at 47 months post operatively (range 9-97m). All 32 patients underwent chart 
review with last follow up averaging 69 days postoperatively (range 5-580d). At last 
reported follow up,  28 patients reported no pain and 4 patients had MCP stiffness. Mean 
return to sport at 20 days (range 1-42d) with modifications.

Conclusion: 
After fracture plating of cadaveric metacarpals, this construct conferred about 40% of the 
strength and stability compared to the intact metacarpal. Clinical outcomes suggest that 
metacarpal fracture plating is a viable option for a timely and full return to sport.
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Fig. 3. Three point bending testing of a single long finger metacarpal (a) prior to fracture, (b) following fracture 
creation, (c) plated, (d) following failure of plated metacarpal. 
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