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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.

— : san
i it/i rove

— an ISO Technical Specification (ISO/ agreement between the members of a technical
committee and is accepted for public
a vote.

ISO/TS 10974 wa
Active implants.
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Introduction

This Technical Specification came about following a joint meeting between ISO/TC 150, Implants for surgery,
and IEC/SC 62B/MT 40, Magnetic resonance equipment for medical diagnosis, in Vienna, Austria, in
September 2006. An agreement was reached to coordinate efforts on the development of a new Technical
Specification for the safety of patients with active implantable medical devices (AIMD) undergoing an MRI
exam and related further development of IEC 60601-2-33.

This Technical Specification represents a broad-based effort to capture the current understanding of relevant

incomplete understanding and coverage of relevant details. The JWG releds P ition,_to promote
developments in this area.

a_S¢ e time frame
allowed by the ISO/IEC Directives and seeks input from interested parties. \ e JWG anticipates

en the JWG and MT 40,

IEC 60601-2-33:2010 provides supporting information. By mu
i /MT 40 and will be released

any and all MR scanner-related requirements willbe considered by [E

Straight lines represent the relationship
g, i.e. the effects between patient and

Patient

\ Scanner \

Figure 1 — Diagram showing the responsibilities of product committees and illustrating the extent of
the scope of this Technical Specification in terms of the effects between AIMDs and MR scanners

viii © ISO 2012 — Al rights reserved



ISOITS 10974:2012(E)

This Technical Specification is concerned with interactions on the AIMD caused by the scanner.
ISO/TC 150/SC 6 product committees are concerned with how those interactions affect patient safety.

This Technical Specification is general for all AIMD types, while ISO/TC 150/SC 6 product committees deal

with specific types. ISO/TC 150/SC 6 will turn the general provisions of this Technical Specification into
product-specific requirements, if necessary.

TS SC6

arid validation of clinical scanner-based test methods. Furthermore, the
test signals a & ifically described within this Technical Specification for bench-top testing (e.g.

or imply any burdener gbligation on the part of MR equipment manufacturers. Any statement to the contrary is
strictly unintentional.

The requirements contained within this Technical Specification are based on specific potential hazards that
have been identified as applicable to a general class of AIMDs (see Clause 7). Risks associated with these
specific hazards, and any additional hazards and risks that might occur for any specific AIMD type
(e.g. implantable neurostimulators), are outside the scope of this Technical Specification.

NOTE 1 Other interested parties, such as device manufacturers, regulatory agencies and particular product
committees, are responsible for setting specific compliance criteria and determining risk.

NOTE 2 The discussion of risk and, in some cases, test methods in some of the informative annexes (e.g. Annex S,
Annex T and Annex V) serves to provide additional information and a rationale that might assist readers in their
comprehension of this material. The information provided in these annexes is supplementary and subordinate to the
normative requirements in this Technical Specification.

© 1SO 2012 — All rights reserved ix
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The International Organization for Standardization (ISO) and the International Electrotechnical Commission
(IEC) draw attention to the fact that it is claimed that compliance with this Technical Specification may involve
the use of a patent concerning gradient vibration given in Clause 12.

ISO and IEC take no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured ISO and IEC that he or she is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect,
the statement of the holder of this patent right is registered with ISO and IEC (a copy of the patent declaration
is shown in Annex A). Further information may be obtained from:

Medtronic, Inc.

Open Innovation and Intellectual Property
8200 Coral Sea St. NE, MVN43

Mounds View, MN 55112

USA

Attention is drawn to the possibility that some of the elements of this documeé
rights other than those identified above. ISO and IEC shall not be held resp

such patent rights.

ject of patent
g any or all

X © 1SO 2012 — All rights reserved
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Assessment of the safety of magnetic resonance imaging for
patients with an active implantable medical device

IMPORTANT — The electronic file of this document contains colours which are considered to be
useful for the correct understanding of the document. Users should therefore consider printing this
document using a colour printer.

1 Scope

scanner. They can be used to demonstrate
tests are not intended to be used for the routi

device manufacturers, regulatory agencies, and particular product
iC compliance criteria and determining risk.

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

IEC 60601-2-33:2010, Medical electrical equipment — Part 2-33: Particular requirements for the basic safety
and essential performance of magnetic resonance equipment for medical diagnosis

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques —
Radiated, radio-frequency, electromagnetic field immunity test

ANSI/AAMI PC69:2007, Active implantable medical devices — Electromagnetic compatibility — EMC test
protocols for implantable cardiac pacemakers and implantable cardioverter defibrillators

ASTM F2052, Standard Test Method for Measurement of Magnetically Induced Displacement Force on
Medical Devices in the Magnetic Resonance Environment

© 1SO 2012 — All rights reserved 1
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ASTM F2213, Standard Test Method for Measurement of Magnetically Induced Torque on Medical Devices in
the Magnetic Resonance Environment

ASTM F2503-08, Standard Practice for Marking Medical Devices and Other Items for Safety in the Magnetic
Resonance Environment

@%
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