Electronic Appendix

Power Analysis

Pilot data suggested that there would be an 8.0-mm mean displacement for the PHN
implant and a 4.0-mm mean displacement of the distal fragment in bending for the
LCP-PH implant. Assuming a common standard deviation of 2.0 mm, at a signifi-
cance level of 0.05, a power analysis showed that six specimens in each group would
be needed to yield a power of 90%. Therefore, the pilot data suggested that an effect
size of 2.0 could be detected with experimental groups of six specimens each.



TABLE E-1 Bone Mineral Density (BMD) for Each Experimental Group

The bone quality of the humeri was assessed using a dual x-ray
absorptiometry scan prior to mechanical intervention.
Bending Torsion

Specimen PHN LCP-PH PHN LCP-PH
(g/lcm?  (g/cm?) (g/cm?) (g/cm?)

1 0.315 0.606 -- 0.389

2 0.661 0.665 0.405 0.514

3 0.392 0.374 0.677 0.652

4 0.473 0.396 0.387 0.414

5 0.543 0.518 0.513 0.536

6 0.526 0.488 0.611 0.720

Average

Std. Dev.



TABLE E-2 Anthropometric Measurements Between Experimental Groups

Specimen length, head circumference, and diaphyseal shaft
circumference are shown for each specimen.
Length Head Circumference Shaft Circumference
(mm) (mm) (mm)
Specimen PHN LCP-PH PHN LCP-PH PHN LCP-PH
1

Bending

2
3
4
5
6

Average  339.46 332.75 171.10

St. Dev. 14.68 16.66 10.92

Length Head Circumference Shaft Circumference

(mm) (mm) (mm)

Specimen PHN LCP-PH LCP-PH LCP-PH
1

Torsion

2
K]
4
5

6
Average 340.75 340.99 175.57
St. Dev. 40.97 17.70 4.30 12.75




TABLE E-3 Mode and Cycle at Failure in Torsion*

Instrumentation Mode of Failure Cyclg No.
at Failure
PHN Diaphyseal spiral fracture through distal locking screws 750
PHN Proximal screw cut-out of greater tuberosity 989
PHN Proximal screw cut-out of greater tuberosity 4700
PHN Proximal screw cut-out of greater tuberosity 5000+
PHN Proximal screw cut-out of greater tuberosity 5000+
LCP-PH Plate-screw construct pull-out of distal cortical bone 5000+
LCP-PH Plate-screw construct pull-out of distal cortical bone 5000+
LCP-PH Plate-screw construct pull-out of distal cortical bone 5000+
LCP-PH Plate-screw construct pull-out of distal cortical bone 5000+
LCP-PH Plate-screw construct pull-out of distal cortical bone 5000+
LCP-PH Plate-screw construct pull-out of distal cortical bone 5000+

*The mode and cycle at failure is listed for each specimen. 5000+ indicates the specimen failed during
load-to-failure testing rather than cyclic testing.



