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A novel method of biomechanical analysis of bone tissues around the ulnar component in

unlinked total elbow arthroplasty

Running title : Novel biomechanical analysis of total elbow arthroplasty

Akiko MOROHOSHI, Hiroki NISHIKAWA, Yuki USUI, Gaku NIITSUMA, Jun IKEDA,

Keikichi KAWASAKI, and Katsunori INAGAKI

Department of Orthopedic Surgery, Showa University School of Medicine

Kazuma MATSUMOTO, Hitoshi KIMURA and Norio INOU

Department of Mechanical Engineering, Tokyo Institute of Technology

Abstract:

Total elbow arthroplasty is a useful tool for pain relief and functional reconstruction of the
elbow joint. Resurfacing and Kudo total elbow arthroplasties yield good long-term results.
The humeral components remain without displaying any long-term problems but loosening
of the ulnar components still require revision surgery. However, few studies have
undertaken a biomechanical analysis of the stress around the ulnar components. We created
an individual finite element model based on CT images and measured the stress of the bone
around the ulnar stem. We created individual finite element model based on CT images, and

measured the stress of the bone around the ulnar stem. Based on the CT images, we

16



simulated a 3D CT model with artificial elbow joints inserted on a computer. We
performed finite element analysis with muscle force and joint reaction force calculated
using a musculoskeletal model simulation system as a boundary condition. The highest
stress and strain occurred at the medial part of the coronoid process. In 30°-120° of elbow
flexion, which is the range of motion generally obtained after elbow arthroplasty, strains of
more than 3000 p did not occur. When the implant was placed in the optimal position, the
Kudo elbow prosthesis showed good results from a biomechanical viewpoint. In the future,
it will be necessary to analyze and verify various factors that may cause changes in bone

stress around the ulnar component, such as the insertion angle of the stem.

Key words: Total elbow arthroplasty, ulnar component, finite element analysis,

biomechanics

17



