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Abstract; Objective To design a novel double-leaf proximal humeral locking plate for fixing greater and lesser tu-
berosities in complex proximal humeral fractures, and evaluate its fixing stability by biomechanical tests. Methods

Twelve fresh-frozen humerus specimens with intact rotator cuff were randomly divided into two groups ( Group
A and Group B) to establish the same greater and lesser tuberosities fracture models. Specimens in Group A
were fixed with the double-leaf proximal humeral locking plate, while specimens in Group B were fixed with the
proximal humeral internal locking system ( PHILOS) and tension band suture, and a 3.5-mm cannulated screw
was added to stabilize the lesser tuberosity. The tensile test on subscapularis, infraspinatus and teres, supraspi-
natus as well as the load-to-failure test on greater and lesser tuberosities were performed on specimens in two
groups. Results For subscapularis tensile tests, displacements under 150 N tensile stretch and after fatigue test
in Group A were both significantly smaller than those in Group B (P <0.05). For infraspinatus and teres tensile
tests, there were no statistical differences between Group A and B in displacements under 150 N tensile stretch
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and after fatigue test (P >0.05). For supraspinatus tensile tests, there were no statistical differences between
Group A and B in displacements under 90 N tensile stretch and after fatigue test (P >0.05). For load-to-failure
tests on lesser tuberosity, the failure load in Group A was significantly greater than that in Group B ( P<0.05),
and the failure displacement in Group A was significantly smaller than that in Group B ( P<0.05). For load-to-fail-
ure tests on greater tuberosity, there were no statistical differences between Group A and B in both the failure

load and failure displacement ( P > 0.05). Conclusions

Compared with the ordinary tension band suture plus

cannulated screw for fixing lesser tuberosity, the novel double-leaf proximal humeral locking plate shows more ob-
vious biomechanical stability, with the advantage of simultaneously fixing greater and lesser tuberosities. The re-
search findings provide a new choice for the clinical treatment of complex proximal humeral fractures.

Key words: Proximal humeral fractures; Complex fractures; Locking plates; Internal fixation; Biomechanics
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Fig.1 Morphological structure of the double-leaf proximal humer-
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Fig.4 Mechanical testing (a) Subscapularis tensile test, (b) Infraspinatus and teres tensile test (c) Supraspinatus tensile test (d) Load-to-failure

test on lesser tuberosity, (e) Load-to-failure test on greater tuberosity
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Tab.1 Statistical results of the basic data for two groups of specimens
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5 4 (grem™) R /em  Kff/em  f/em JREE/em KfE/em fifE/em
A 71.67 £5.79 3 3 0.47+0.12  4.60+0.18 3.67+£0.07 1.31+0.19 3.12+0.09 2.23+0.07 1.19+0.17
B 72.00 £5.59 4 2 0.49+0.13  4.66+0.17 3.66+0.07 1.28+0.24 3.15+0.06 2.22+0.05 1.22+0.14
Giit i t=-0.10 x> =0.34 t=-0.20 t=-0.03 t=0.37 t=0.61 t=-0.52 t=0.29 t=-0.81
P 0.92 0.56 0.94 0.97 0.72 0.49 0.61 0.78 0.32
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Tab.2 Statistical results from three tensile tests on specimens of two groups
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Tab.3 Statistical results from the load-to failure tests on specimens

in two groups
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Fig.5 Typical specimen (a) Subscapularis tensile test and load-to failure test on lesser tuberosity, (b) Supraspinatus tensile test and load-to failure

test on greater tuberosity
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