Full document details: ISO 16087-2013

INTERNATIONAL ISO
STANDARD 16087

First edition
2013-10-01

Implants for surgery — Roentgen
stereophotogrammetric analysis
for the assessment of migration of
orthopaedic implants

Implants chirurgicaux — Analyse stéréophotogrammétrique
Roentgen pour l'évaluation de la migration des implants
orthopédiques

-_— Reference number
=/ N— 1SO 16087:2013(E)

IS0 Documents

= — Document Sharing Hub


http://www.avadocuments.com/doc/iso-16087-2013
http://www.avadocuments.com/doc/iso-16087-2013

ISO 16087:2013(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2013

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland Doc uments
.. Document Sharing Hub
11 © ISO 2013 - All rights reserved

Full document details: ISO 16087-2013


http://www.avadocuments.com/doc/iso-16087-2013
http://www.avadocuments.com/doc/iso-16087-2013

ISO 16087:2013(E)

Contents Page
FFOT@WOIM ..........oooooooeeeeeee e85 58558 iv
IIMETOAUICTION.........oooooee et \%
1 SCOPI ...t 1
2 Terms and defiEtIOMNS ... 1
3 IMEASUITEIMECINT ..........coccccccveeoseee s ssss 28888288

3.1 Size of markers......
3.2 Virtual markers
3.3 Number and distribution of markers

34 Mean error of rigid body fitting...........ccccccen.
3.5 Condition NUMDET ...
3.6 Three-dimensional implant MOAELS ...
RadiographiC arTanm@EIMEIIT ...t 4
5 Calibration cages and reference PLates ... 4
RAAIOGIAPIIS ... 5
6.1 GBIIETQAL ...t 5
6.2 DOUDIE @XAMUINATIONS ..o 5
7 SOFEWATE...... e 5

Coordinate systems.....

8.1 Global coordinate system........

8.2 Implant coordinate system....

8.3 REfEIrenCe MU DOAY ... e
9 IMHEGIATEONY ... 6

9.1 Translations )

9.2 ROTATIOTIS ...t 6
10 Maximum £0tal POINE MOTIOTL............ooo e 7

10.1 General

10.2  Signed versus UNSIZNEA VAIUES. ...t oo 8
11 VALEAAERIOTN ...

11.1  Accuracy
11.2  Precision

12 PraCtICAL ISSUIES ...
12.1 Weight bearing
12.2  FOIOW-UD INEETVALS ..ot 9
B 0S¥ Vo L= Ut (o) 0 W'e (o 1o = 00mmmmmmm 9
12,4 EXCIUSION Of PAtIEITS ....oooiiooiiiiceesss s s 9
13 SEANAATAISEA OUEPUL ...t 9
Annex A (informative) Relevant fOrmulae............... e 11
BIDLEOZTAPIY . ... 12

Documents

] Document Sharin%Hub
© IS0 2013 - All rights reserved 1

Full document details: ISO 16087-2013


http://www.avadocuments.com/doc/iso-16087-2013
http://www.avadocuments.com/doc/iso-16087-2013

ISO 16087:2013(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

The committee responsible for this document is ISO/TC 150, Implants for surgery, Subcommittee SC 4,
Bone and joint replacement.
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Introduction

Since its introduction in 1974,[1] roentgen stereophotogrammetric analysis (RSA) has been widely
used to assess migration of orthopaedic implants. It is a highly accurate method of quantifying
three-dimensional migration between an implant and the bone it is fixed in. RSA is also used in other
applications such as measuring migration between bone fragments in e.g. bone fracture studies, and
measuring wear of implants. These applications are not within the scope of this International Standard.

Several studies have found implant migration to be predictive of long-term implant survival and, for
most devices, measurement over two years might therefore provide a surrogate outcome measure with
relatively low numbers of subjects, e.g. less than 50 patients in each group in randomized studies.[2][3]
[4] A smaller number of subjects can be used in these studies as a consequence of the high accuracy of
the measurement technique. Because of this, RSA is an important technique in early clinical trials for
screening new joint replacement prostheses.

However, results from these early clinical trials are difficult to compare as different studies report
their results in different formats. To facilitate comparison of outcome reported from different research
groups and because the results are obtained using different methodological procedures, there is a need
for standardization of RSA investigations.

The RSA method described in this International Standard requires the use of X-rays and exposes the
patient to a greater X-ray exposure dose with its associated health risk. For this reason, it is neither
the intention of this International Standard to recommend the routine use of RSA nor to add to existing
regulatory requirements. Rather it is the intention that when RSA is used in a standardized manner, the
results can be as useful and as widely applicable as possible.
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