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Design of Femoral Tunnel Entrance to Operate Notchplasty
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Abstract :After ACL reconstruction, abrasion or wear of graft appeared frequently because of contact stresses between femoral
tunnel and ACL. To minimize these problems, optimal shape of femoral tunnel is necessary. In this study, we evaluate friction
force by degree of wear due to abrasion of soft tissue and develop 3-dimensional FEM model using ANSYS 5.5.1 version to
analyze stress growths between femoral tunnel and ACL. We conclude that femoral tunnel angle must be slacked parallel to

tunnel direction to minimize contact stress.
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Fig. 1. Schematic diagram of Experimental implement

Fig. 2. Picture of Experimental implement
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Fig. Geometry of Specimen

(A} Roller

(B) Rectangular solid ( UHMWPE )

(C) Rectangular solid with flat edge { UHMWPE )

{D) Rectangular solid with round edge
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Fig. 4. Relative Contact Shapes between UHMWPE

Specimen and Canine’s Ligaments



Notchplasty Al&S g &3 5 Y5+ I8 44 281

025
- -Roller
02 Y Py —-—90 Degree
——— 45 Degree

|

Load [Kg]

15 ﬁl‘
i
0.05 3 :ﬂ f f \ [

-0.05 L , i
Time [sec]

Fig. 5. Inclination of Shear Force changes with different
edges Between UHMWPE and Cioth by Relative Movement
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Fig. 6. Shear Force changes with different edges Between
UHMWPE and Cloth by Relative Movement
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Fig. 7. Inclination of Shear Force changes with different
edges Between UHMWPE and Canine’s Ligament by
Relative Movement
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Fig. 8. Shear Force changes with different edges Between
UHMWPE and Canine’s Ligament by Relative Movement
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Table 1. Material Properties of Femur and Patellar

Tendon for Modeling

Material Elastic modulus [MPa]|Poisson’s ratio
Femur tunnel E«=4000 v=0.25
Patellar tendon EX:Zg(Z),ZZEy_EZe—S, »=0.3 B

Table 2. Values of Loading Condition

Degree 80° ~ 90° Flexion Full extension

0° 80 ~90°
Angle : Relative angle between patellar tendon and femur
tunne

Angle
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(a) (b)

Fig. 9. Shapes used in Tunnel Edge
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Fig. 10 FEM Modeling of Contact Between Patellar Tendon
and Femoral Tunnel Edge

Fig. 11 Position of Femoral and Tibial Tunnel (Extension)
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Patellar tendon contact surface
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Fig. 12. Maximum Von-Mises Stress with respect to
Femoral Tunnel Shape
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Fig. 13. Maximum Shear Stress with respect to Femoral
Tunnel Shape
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