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Different Healing Stages after Elbow Posterior Capsule Injury. A
Biomechanical Study
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(1a. College of Mechanical Engineering, 1b. Tianjin Key Laboratory of Light Industry and Food Engineering
Machinery Equipment Integrated Design and Online Monitoring, Tianjin University of Science and Technology,
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Abstract: Objective To evaluate the mechanical behavior of the internal soft tissues of the elbow at different
healing stages of a posterior capsular injury. Methods A finite element model of the elbow joint considering
muscle activation behavior was established to simulate elbow flexion without injury and at the 2™, 4™, 6" and 8"
week after posterior capsule injury. The von Mises effective stress variations in the articular capsule, ulnar
cartilage, and ligaments were analyzed. Results Without injury and at the 2™, 4", 6", and 8" week after injury,
the stress on the articular capsule at 60° flexion was 8. 23, 7. 87, 8.27, 8.99, and 10. 5 MPa, respectively. When
the elbow flexion angle was 30°, the ulnar cartilage stress increased by 13. 0% , 28.3% , 41. 3% , and 45. 7% at the
2™ 4™ 6™, and 8" week after injury, respectively, compared to that without injury. At the 4" week after injury,
the stress of the radial collateral ligament at 15°, 30°, 45°, 60°, and 75° flexion was reduced by 12. 5% , 22.2% ,
13.6% , 3.2% , and 10. 6% , respectively, compared to that at the 2™ week. Conclusions During the healing
process of elobow posterior capsule injury, the biomechanical characteristics of bone and soft tissues changed
significantly. This study provides a theoretical basis for the prevention and treatment of capsular contracture and
development of rehabilitation aids.
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Fig.2 Stress changes of the ulnar cartilage at each stage
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