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An anatomical symmetry study of proximal radii in adults using three-dimensional deviation

analysis
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Abstract: Objective To quantitatively analyze the anatomical symmetry of bilateral proximal radii in adults based on three-
dimensional morphological measurement. Methods The anatomical data of the left and right proximal radii for three-
dimensional reconstruction were extracted from computed tomography scans of 15 normal individuals. After that both bone
volume and surface area of the left and right proximal radii models were measured, the anatomical symmetry between the
right and left proximal radii were quantified and visualized using three-dimensional deviation analysis. Results The mean
percentage difference in bone volume between the left and right proximal radii was 4.43%=+3.90% (P=0.595), and that in
surface area was 2.79%+2.41% (P=0.321). The results of the three-dimensional deviation analysis showed that the
meantstandard deviation of the maximal negative deviation was (-1.14+£0.41) mm, while that of the maximal positive
deviation was (1.00+0.37) mm. Moreover, the relatively high deviations were mainly distributed in those regions which
were away from the joint facets. Conclusion The bilateral proximal radii in adults show an excellent anatomical symmetry,
which satisfies the clinical requirements and provides a reliable basis for proximal radial fracture reduction guided by the
morphological model of the contralateral proximal radius. In the treatment of complex fractures involving the articular
surface of proximal radii, the preoperative planning that combines computer-aided and three-dimensional printing
technologies will effectively increase the benefits for the patients.
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Tab.1 Comparison of bone volume and surface area between left and right proximal radii

ZikE £ BV(ZE)mm®  BV(F)/mm®  BVESHZER%  SA(ZE)mm>  SAFH)/mm®  SAEFHER%
S1 4 11586.90 11352.78 2.06 3738.28 3703.26 0.95
S2 B 1657591 16 790.25 1.28 4772.22 4829.11 1.18
S3 B 2077755 17 341.36 19.82 5525.98 5037.89 9.69
S4 B 19186.75 19601.73 2.12 5156.64 5208.68 1.00
S5 B 17433.47 17 318.02 0.67 4785.57 4743.66 0.88
S6 4 1205182 12 753.26 5.50 3797.42 3 965.86 425
S7 B 12816.56 13 061.09 1.87 4039.70 4109.69 1.70
S8 B 17256.88 17 498.98 1.38 4 866.17 4928.09 1.26
S9 B 17499.41 16 970.26 3.12 4 884.01 4815.03 1.43
S10 7 11661.92 12 868.07 9.37 3 698.08 3.908.13 5.37
S11 % 14901.20 15 363.59 3.01 4363.28 4461.14 2.19
S12 B 2134288 23 187.18 7.95 5395.60 5 686.57 5.12
S13 4 14961.41 15 524.95 3.63 4303.79 4419.14 2.61
S14 B 16922.05 17 370.93 2.58 464251 4755.69 2.38
S15 % 18556.98 18 940.83 2.03 4977.56 507330 1.89
BEofE1 / 16 235.45 16 396.22 4.43 4596.45 4 643.02 2.79
bifE 22 / 3169.06 3063.21 3.90 586.63 545.61 2.41
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KT2.0 mm IS AT ARZALH 0.02%
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Tab.2 Comparison of positive and negative deviations between left and right proximal radii

S1 0.22 -0.15 0.83 -1.08 0.24

S3 1.63 -1.45 0.78 -0.29 0.81

S5 1.16 -0.69 0.23 -0.16 0.26

S7 1.08 -0.97 0.22 -0.20 0.27

S9 1.35 -1.01 0.33 -0.26 0.38

S11 0.97 -1.22 0.16 -0.23 0.27

S13 1.12 -1.40 0.34 -0.34 0.44

S15 1.06 -1.47 0.27 -0.30 0.38

bRz 0.37 0.41 0.22 0.22 0.14

=3 WUERB LR =4 RERXE SRR

Tab.3 Frequency distribution of the three—dimensional deviations between left and right proximal radii (%)

i 22 18.42 13.60 8.12 0.48 0.08
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Fig.2 Three—dimensional deviation color maps of the bilateral humeroradial facets (mm)
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Fig.3 Three—dimensional deviation color maps of the bilateral proximal radioulnar facets (mm)
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