INTERNATIONAL 1ISO
STANDARD 9713

Second edition
2002-09-01

Neurosurgical implants — Self-closing
intracranial aneurysm clips

Implants neurochirurgicaux — Clips intracraniens pour anévrisme a
autofermeture

_ Reference number
= = ISO 9713:2002(E)

©1S0 2002



ISO 9713:2002(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not be
edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this file,
parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event

that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1SO 2002

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing 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. +41227490111

Fax + 4122749 09 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

© ISO 2002 — All rights reserved



ISO 9713:2002(E)

Contents Page
Yo 0 o1 PRRURIN 1
2 NOIMALIVE FEIEIENCES ..ottt et e oottt ettt e e e e e e o e s aa bbb bb e et e eeaaeaeesaaabsbbebeaeeaaaaaeeaasaannnnns 1
I 1= 0 3= T o o =3 101 1o o PO PRPP PR 1
4 DeSCription Of ANEUIYSIM ClIPS ..ottt e ettt et e e e e e e s e o e bbbttt e e eeaa s e e e aanbesbbbbeaeeaaaaaaeaasaannnees 3
R Lo [Tot= o] g ] e 10 ¢ 1=T0 Yo o SRR TTPPRR 3
I Y= 1= 4= | TSR TT TR 3
7 Determination of MagnetiC PrOPEITIES .....coiiiiii ittt e e e e e e e e e e st bbb e e e e e eeaaaaaeaesaannnes 6
S T 01 o 0] o =P 6
LS I Y= U T T I ] o o LT PP P PPUPRTTTURN 6
O3 (T 2= o PR 7
B == Vol = o [ o TR TP EURPT TP 7
12 Labelling and accompanying dOCUMENTALION ........ceeieeiiiiiiiiieiiieeeeeesessseteeree e e e e re e s e e s snnanerrereeeeeeseesnnrnnrrnnrnneeees 7

© 1SO 2002 — All rights reserved iii



ISO 9713:2002(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 1SO 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 1SO, also take part in the work. 1ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 9713 was prepared by Technical Committee 1SO/TC 150, Implants for surgery,
Subcommittee SC 3, Neurosurgical implants.

This second edition cancels and replacescthe firstreditiony(15©197138:1990), which-has been technically revised.

iv © 1SO 2002 — All rights reserved
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Introduction

Magnetic fields of considerable strength [e.g. 0,2 T to 2,0 T (tesla) or more] are used in medicine with increasing
frequency as part of diagnostic techniques such as magnetic resonance imaging (MRI). Exposure to electromagnetic
radiation may pose a hazard to patients who have intracranial aneurysm clips. Clips with magnetic properties (dia-,
para-, antiferro-, ferro- and/or ferrimagnetic) become magnetized when subjected to a magnetic field and under this
condition are liable to directing forces. These forces may result in the clip being removed from the aneurysm that it
was intended to occlude and even being moved through the tissues. Because of the very high field strengths, even
materials normally regarded as non-magnetic may exhibit some response to the magnetic field, such as minimal
deflection or rotation. It is therefore essential that aneurysm clips have weakly or non-magnetic properties.

Compounds of certain non-magnetic elements may, when processed, have strong magnetic properties. The opposite
also occurs. The work done at manufacture may have an additional effect. However, material normally regarded as
non-magnetic may exhibit some response when subjected to MRI levels of field strength.

A secondary effect is that the presence of a metallic clip may interfere with the MRI process, resulting in deterioration
of the quality of the scanning image.

One of the main intentions of this International Standard is to help to ensure that appropriate and comparable
information is supplied for each clip in order to facilitate the choice of the correct clip by the surgeon. The closing
force of the clip is an important factor_ingthe selection process;yandythis/International Standard requires that the
manufacturers determine the'closing force'in a uniform manner and state this value'on the labelling. The actuation of
some types of clip can unduly result in a‘reductioniof theiclosing,force,

© ISO 2002 — All rights reserved \Y
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INTERNATIONAL STANDARD ISO 9713:2002(E)

Neurosurgical implants — Self-closing intracranial aneurysm clips

1 Scope

This International Standard describes characteristics of self-closing aneurysm clips intended for permanent
intracranial implantation and specifies requirements for their marking, packaging, sterilization and for labelling and
accompanying documentation. In addition it gives a method for the measurement of closing force.

This International Standard is not applicable to malleable clips, or clips intended to be used during the course of
surgery and removed before wound closure (temporary clips).

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However; parties to agreements based, on this: International Standard are encouraged to
investigate the possibility of ‘applying the' most recent editions'of the-normative ‘"documents indicated below. For
undated references, the latest edition of the normativeydocument referred to applies. Members of 1ISO and IEC
maintain registers of currently valid International Standards.

ISO 5832-2, Implants for surgery — Metallic materials—Part2: Unalloyed titanium

ISO 5832-3, Implants for surgery — Metallic materials — Part 3: Wrought titanium 6-aluminium 4-vanadium alloy
ISO 5832-5, Implants for surgery — Metallic materials — Part 5: Wrought cobalt-chromium-tungsten-nickel alloy
ISO 5832-6, Implants for surgery — Metallic materials — Part 6: Wrought cobalt-nickel-chromium-molybdenum alloy

ISO 5832-7, Implants for surgery — Metallic materials — Part 7: Forgeable and cold-formed cobalt-chromium-nickel-
molybdenum-iron alloy

ISO 5832-8, Implants for surgery — Metallic materials — Part 8: Wrought cobalt-nickel-chromium-molybdenum-
tungsten-iron alloy

ISO 14630:1997, Non-active surgical implants — General requirements

ISO 15223, Medical devices — Symbols to be used with medical device labels, labelling and information to be
supplied

ISO 16061, Instrumentation for use in association with non-active surgical implants — General requirements

3 Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply.

© 1SO 2002 — All rights reserved 1
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3.1
accuracy
ability of a measuring instrument to give responses close to a true value

NOTE “Accuracy” is a qualitative concept.

3.2
aneurysm clip
device primarily intended for the permanent occlusion of the neck or sac of an intracranial aneurysm

3.3
closing force
force produced between the blades of the clip

3.3.1
nominal closing force
closing force defined by the manufacturer for each type of clip

3.3.2
actual closing force
closing force measured on each clip by the manufacturer before packaging

3.4
image artifact
inappropriate image signal in an MR image

NOTE Image artifact may be characterized as_decreased signal_intensity_(voids) where signal should be produced, with or
without geometric image distortion, but can alsa inclade abnormally-increased-signal intensity.

35
maghnetic properties
property of a material to become magnetized when subjected toja‘magnetic field

NOTE 1 Materials which are ferro- or antiferrimagnetic are strongly magnetic. Dia- and paramagnetic materials are weakly
magnetic.

NOTE 2 Materials which can exhibit strongly magnetic properties are not suitable for the manufacturer of aneurysm clips.

3.6

magnetic induction
B

vector indicating both direction and magnitude of a magnetic field induced by an electric current flowing through
conducting wire or wires

NOTE 1 Itis expressed in teslas (T) or volt seconds per square metre.

NOTE 2 Values of magnetic inductance up to 2 T are used at the time of publication of this International Standard.

3.7

MRI safe

(of a device) demonstrated to present no additional risk to the patient when used in the MRI environment, but may
affect the quality of the diagnostic information

NOTE MRI safe does not imply MRI compatibility in terms of magnetism.

3.8

repeatability

ability of a measuring instrument to provide closely similar indications for repeated applications of the same
measurand under the same conditions

2 © 1SO 2002 — All rights reserved
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NOTE These conditions include

— reduction to a minimum of the variations due to the observer,

— the same measurement procedure,

— the same observer,

— the same measurement equipment, used under the same conditions,
— the same location,

— repetition over a short period of time.

4 Description of aneurysm clips

4.1 Mechanism of action

The description of certain clip mechanisms and their gripping action is shown in Figure 1.

4.2 Geometry

Diagrammatic representation (not to scale) of a some examples of clip forms is‘indicated in Figure 2.

5 Indication of dimensions

The following dimensions of clips and compenents:shalb be indicated:

a) the overall length;

b) the length of the blades;

c) the width of the blades giving, as appropriate, the width (disregarding any radius or taper at the tip) of blades of
uniform width, the minimum and maximum widths of non-uniform blades, and the overall width of fenestrated

blades;

d) the internal diameter of any encircling or encompassing portions of the clip.

The variety of designs of clip does not make it feasible to specify the points between which the blade length should
be measured. Manufacturers should indicate these points clearly on all diagrams. Examples of indication of
dimensions are given in Figure 3. The diagrams are for illustration only and do not indicate a definitive requirement.

NOTE It is suggested that the blade length be indicated as that portion of the jaw which comes into contact with the other jaw
when the clip is closed without a vessel in place or, for encircling clips, the longitudinal internal dimension of the clip when closed.

6 Materials

The materials shall comply with the requirements of ISO 5832-2, ISO 5832-3, ISO 5832-5, ISO 5832-6, ISO 5832-7
or 1ISO 5832-8.

Stainless steel is excluded as a material for aneurysm clips.
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