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PLATING FOR INTRA-ARTICULAR OLECRANON FRACTURE BASED ON A
YOUNG'S MODULUS DISTRIBUTION FINITE ELEMENT MODEL

Yuki USul, Hiroki NISHIKAWA, Gaku NIITSUMA,
Jun IKEDA 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 —— We investigated the rational placement of implants analyzing the stress based on a
plate placement olecranon fracture using a finite element model. The intramedullary screw and subchon-
dral screw models were compared to assess which achieved less postoperative displacement. Based on
elbow joint CT scans, we prepared an olecranon fracture model and a plate placement model to serve as
the finite element model. By changing the angle and length of one of the screws near the plate, we pre-
pared two types of models that have: 1) a screw inserted parallel to the ulnar axis in the medullary cavi-
ty, and 2) an upward-facing screw passing through the subchondral bone. The stress distribution and
displacement in the fractured part in the articular surface were obtained by combining the musculoskele-
tal modeling simulation and finite element analysis. At 150 degrees in elbow flexion where the joint reac-
tion force near the olecranon becomes the strongest, high stress was exerted only on the upward-facing
screw in the case of 2, whereas in the case 1, similar high stresses were also exerted on the three proxi-
mal screws and the plate. The magnitude of displacement on the articular surface was 0.292 mm in case
1 and 0.007 mm in case 2. Fixation force can be improved by inserting a screw to the fractured part
through the subchondral bone near the articular surface.

Key words: olecranon fracture, fixation plate, finite element analysis, biomechanics
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