Accepted Manuscript

CLINICAL
BIOMECHANICS

Bone remodelling of the humerus after a resurfacing and a
stemless shoulder arthroplasty

B. Santos, C. Quental, J. Folgado, M. Sarmento, J. Monteiro

PII: S0268-0033(18)30389-9

DOI: doi:10.1016/j.clinbiomech.2018.09.009
Reference: JCLB 4598

To appear in: Clinical Biomechanics

Received date: 1 May 2018

Accepted date: 4 September 2018

Please cite this article as: B. Santos, C. Quental, J. Folgado, M. Sarmento, J. Monteiro ,
Bone remodelling of the humerus after a resurfacing and a stemless shoulder arthroplasty.
Jclb (2018), doi:10.1016/j.clinbiomech.2018.09.009

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.clinbiomech.2018.09.009
https://doi.org/10.1016/j.clinbiomech.2018.09.009

Bone remodelling of the humerus after a resurfacing and a stemless shoulder
arthroplasty

B. Santos?, C. Quental®”, J. Folgado?, M. Sarmento®, J. Monteiro®

3IDMEC, Instituto Superior Técnico, Universidade de Lisboa, Lisbon, Portugal

PFaculdade de Medicina, Universidade de Lishoa, Lisbon, Portugal

* Corresponding author.

Address: IDMEC, Instituto Superior Técnico, Universidade de Lisboa, Av. Rovisco Pais, 1 1049-001 Lisboa, Portugal

E-mail address: carlos.quental@tecnico.ulisboa.pt

Declarations of interest: none.

{beatrizfdsantos, carlos.quental, jfolgado}@tecnico.ulisboa.pt
{marco.sarmento, jac.monteiro}@chIn.min-saude.pt

Abstract

Background - New implant designs, such as resurfacing and stemless implants, have been developed to improve the long-
term outcomes of the shoulder arthroplasty. However, it is not yet fully understood if their influence on the bone load
distribution can compromise the long-term stability of the implant due to bone mass changes. Using three-dimensional
finite element models, the aim of the present study was to analyse the bone remodelling process of the humerus after the
introduction of resurfacing and stemless implants based on the Global C.A.P. and Sidus Stem-Free designs, respectively.
Methods - The 3D geometric model of the humerus was generated from the CT data of the Visible Human Project and the
resurfacing and stemless implants were modelled in Solidworks. Considering a native humerus model, a humerus model
with the resurfacing implant, and a humerus model with the stemless implant, three finite element models were developed
in Abaqus. Bone remodelling simulations were performed considering healthy and poor bone quality conditions. The
loading condition considered comprised 6 load cases of standard shoulder movements, including muscle and joint reaction
forces estimated by a multibody model of the upper limb.

Findings - The results showed similar levels of bone resorption for the resurfacing and stemless implants for common
humeral regions. The regions underneath the head of the resurfacing implant, unique to this design, showed the largest
bone loss. For both implants, bone resorption was more pronounced for the poor bone quality condition than for the

healthy bone quality condition.
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