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1 1 1 1 80.519 510.767 57.471 286.53
2 1 2 2 81.025 511.997 61.89 285.29
3 1 3 3 81.275 513.723 63.856 284.98
4 1 4 4 80.864 512.596 44.257 284.78
5 1 5 5 80.345 509.281 68.409 374.31
6 2 1 2 81.628 517.16 63.728 286.47
7 2 2 3 82.732 520.926 75.947 278.19
8 2 3 4 81.016 512.066 66.468 323.37
9 2 4 5 80.974 514.491 70.019 459.74
10 2 5 1 79.808 505.952 48.619 286.52
11 3 1 3 82.876 518.327 87.998 286.3
12 3 2 4 84.451 528.372 78.6 317.19
13 3 3 5 82.641 523.669 73.51 319.54
14 3 4 1 80.096 507.44 54.041 286.58
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16 4 1 4 87.718 546.788 93.13 286.05
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18 4 3 1 80.556 509.229 59.693 286.52
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20 4 5 3 79.743 506.098 72.88 285.53
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Orthogonal experiment on the influence of single tunnel on
bone’s strength in anterior cruciate ligament reconstruction surgery

Huang Rongying, Xu Yonggang, Hu Yan, Hu Lei
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191)
Abstract

A three dimensional femur-tibia model is built based on the use of the gray value difference between the compact
bone and the cancellous bone in the knee joint under CT imaging and the selection of an appropriate gray threshold.
Meanwhile, given the start and the end sites of the single anterior cruciate ligament (ACL) reconstruction tunnel obtained
by visual navigation, the femur-tibia containing the ACL reconstruction tunnel model is built according to three variables
of the tunnel in the orthogonal experiment (pore diameter D, coronal plane angle o and sagittal plane angle ) . This ex-
periment is conducted in 5 levels, where based on the principle that the load force transfers isodynamically when the or-
thostatic femur and tibia are in static balance. The finite element analysis is carried out by applying the compressing and
bending forces to the femur and tibia models respectively. The resulis show that the range of the three variables has Little
influence on femur’ s stresses (less than 7.93% ), but affects tibia’ s stress significantly: stresses of coronal plane angle
a and sagittal plane angle [ increase up to 39.10% and 36.88% respectively under the compressing loads, and the con-
tact stresses of sagittal plane angle 8 increase up to 24.66% under bending loads.

Key words: femur, tibia, femoral and tibial tunnel, orthogonal experiment, stress
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