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INTRODUCTION:

The purpose of this study is to investigate whether 2.7mm plates, or a combination of 2.7mm and 3.5mm plates,
demonstrate adequate biomechanical strength for use in adult both bone forearm fractures.

METHODS: Midshaft volar to dorsal osteotomies at the distal third diaphysis of both the radius and ulna were created
using an electric saw on sawbones models (AO/OTA classification: 2RA/2U2A). Ten sawbone models were randomly
assigned to the following constructs: (1) 3.5mm and 3.5mm, (2) 3.5mm and 2.7mm, (3) 2.7mm and 3.5mm, (4) 2.7mm
and 2.7mm LCDCP across the radius and ulna, respectively. Electronic inclinometers were attached to each fragment
1cm proximal and 1 cm distal to the osteotomy site. Mechanical testing was conducted using an electrodynamic Acumen
3 AT axial torsion testing system to apply bending, torsional, and axial loading.

RESULTS:

The constructs were significantly different across compression, bending and torsion (ANOVA p=0.029, p=0.041, p=0.006,
respectively). Differences in Torsion were statistically significant across both Levene’s test p=0.002 and Welch’s p=0.015.
Post Hoc Tukey for compression resulted in a significant mean force difference of 0.402 (Nm) between 2.7R 2.7U vs 3.5R
2.5U (p=0.017). Post Hoc Tukey for bending resulted in a significant mean force difference of 8325.06 (Nm) between 3.5R
2.7U vs 3.5R 3.5U. Lastly, Post Hoc Tukey for torsion resulted in significant mean force differences of 0.999 (Nm) for 2.7R
2.7U vs 3.5R 3.5U (p=0.004) and 0.761 (Nm) for 2.7R 3.5U vs 3.5R 3.5U p=0.039.

DISCUSSION AND CONCLUSION:

As expected, 3.5mm plate constructs resulted in significantly increased stiffness and stability across compression,
bending, and torsion forces. However, when 2.7mm plates were used in conjunction with 3.5mm plates, parameters were
very similar to that of 3.5mm constructs alone. All 2.7mm constructs, while weaker compared to 3.5mm constructs, were
still significantly higher than native bone parameters reported in the literature. While 3.5mm LC-DCP remains the standard
in the treatment of diaphyseal forearm fractures, utilizing 2.7mm LC-DCP, especially in smaller stature patients, may also
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