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Stability Difference Between Ethibond Thread Suture Fixation and
Threaded Anchor Fixation for Inferior Pole Fracture of the Patella
Using Finite Element Analysis
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Abstract; Objective To compare and analyze biomechanical stability of Ethibond thread suture and threaded
anchor for fixing inferior pole fracture of the patella using the finite element method. Methods CT images of the
knee joint from a healthy adult volunteer were selected and the inferior patella fracture model was established,
then the three-dimensional (3D) models of fracture fixation with Ethibond thread suture and threaded anchor were
established. Stress and displacement distributions of each fixiation model at different knee flextion angles were
analyzed. Results In the range of 0°-90°, as knee flexion angle increased, the maximum stress and maximum
displacement also increased. At the same knee flexion angle, threaded anchor fixation had the highest stress
level, and Ethibond thread suture had the lowest stress level and the most uniform stress distributions. The
displacement deformation of Ethibond thread suture was the largest, and the displacement deformation of
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threaded anchor fixation was the smallest. Conclusions The maximum displacement of the seam suture around

patellar tendon with Ethibond suture is relatively moderate, and its maximum stress is relatively small, which is a

reliable method for fixing inferior pole fracture of the patella in clinic.
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Fig.1 Inferior patella fracture models by 3 different fixation methods
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Tab.1 Material properties of inferior patella fracture models
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Tab.2 Force parameters of the patella at different knee flxion

angles
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Fig.2 Stress distributions of three models at different knee flexion angles (a) Model 1, (b) Model 2, (c) Model 3
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Fig.3 Displacement distributions of three models at different knee flexion angles (a) Model 1, (b) Model 2,
(c¢) Model 3
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Tab.3 Comparison of the maximum stress and displacement for lower patella fracture models at different knee flexion angles

F KV 1/ MPa RO/ pm

TRETR 30° 60° 90° 30° 60° 90°

Bk SRR BIR SPRMEL K SPERMHA BIR SPRNEL B sPRHL BK SPREHL

6.501 6. 501 7.293 7.293 8.130 8.130 6.423 6.423 7.223 7.223 8.088
2 2.945 2.945 6. 881 5.193 8.072 3.458 1.722 1.722 1.988 1.988 2.973
3 8. 662 8. 662 12. 56 12. 56 23.63 23.63 0.3385 0.3385 0.3417 0.3417 0.660 8

8.088
2.973
0. 660 8
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