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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-43: Particular requirements for the basic safety and essential
performance of X-ray equipment for interventional procedures

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coxmp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ti.'s e1d and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.yical keports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publicatior.’s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th » subject dealt with
may participate in this preparatory work. International, governmental and non-governmenta: ~rganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc =n tr » twe organizations.

2) The formal decisions or agreements of IEC on technical matters express, as i\ e7.rly s pussible, an international
consensus of opinion on the relevant subjects since each technical commiiw.re his representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationa: us=2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made tr.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National C-mn.*tees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.a. anc regional publications. Any divergence between
any IEC Publication and the corresponding national or reg nnal hublication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior ho!'ies.

6) All users should ensure that they have the lawc=t dition of this publication.

7) No liability shall attach to IEC or its. dire :tc's, .employees, servants or agents including individual experts and
members of its technical committees @nd . -C ‘{ational Committees for any personal injury, property damage or
other damage of any nature whatshev.r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicetion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the No. rativz references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct aplication of this publication.

9) Attention is drawn to t'ic ~os.'bility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not ' e he d responsible for identifying any or all such patent rights.

IEC 60601-2-45 has becn prepared by subcommittee 62B: Diagnostic imaging equipment, of
IEC techriicai con.mittee 62: Electrical equipment in medical practice. It is an International
Standard.

Tiis *hi-d edition cancels and replaces the second edition published in 2010,
Amerdment 1:2017 and Amendment 2:2019. This edition constitutes a technical revision.

Ihis edition includes editorial and technical changes to reflect the changes in
IEC 60601-1:2005/AMD2:2020 and IEC 60601-2-54:2022. It also contains corrections and
technical improvements. Significant technical changes with respect to the previous edition are
as follows:

a) a new specific term DOSIMETER is introduced to replace the general term DOSEMETER as in
IEC 60601-2-54:2022;

b) several terms and definitions that are moved from IEC TR 60788:2004 to 201.3 of
IEC 60601-2-54:2022 are also referenced from IEC 60601-2-54:2022.
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c) the collateral standards |IEC 60601-1-11:2015, IEC 60601-1-11:2015/AMD1:2020,
IEC 60601-1-12:2014  and IEC 60601-1-12:2014/AMD1:2020 are  applicable if
MANUFACTURER so declares;

d) the former subclause 201.11.101 “Protection against excessive temperature of X-RAY TUBE
ASSEMBLIES” is removed since covered by IEC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012, IEC 60601-1:2005/AMD2:2020 and IEC 60601-2-28:2017,
and the former subclause 201.11.102 is renumbered as 201.11.101, as in
IEC 60601-2-54:2022;

e) to adopt changes in subclause 7.8.1 “Colours of indicator lights” in
IEC 60601-1:2005/AMD2:2020, clarification of requirements is provided in 201.7.8.1 to
avoid conflicts with requirements of indicator lights stipulated for X-RAY EQUIPMENT, as in
IEC 60601-2-54:2022;

f) explanation of the term ESSENTIAL PERFORMANCE is provided in Annex AA to emphasiz> tho
performance of the clinical function under NORMAL CONDITIONS and SINGLE FAULT COND.TIOWS.

The text of this International Standard is based on the following documents:

Draft Report on voting

62B/1297/FDIS 62B/1309/RVD

Full information on the voting for its approval can be found in the rep.+i on voting indicated in
the above table.

The language used for the development of this International S'andard is English.

This document was drafted in accordance with ISZ/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and IS)/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The maiii document types developed by IEC are
described in greater detail at www.iec.ch/stendardsdev/publications.

In this document, the following print tvnes.a-e used:

— requirements and definitions: romcn type;
— test specifications: italic tyne;

— informative material appearig Jutside of tables, such as notes, examples and references: in smaller type.
Normative text of tables is a1 5 in a smaller type;

— TERMS DEFINED in_ C'ause 3 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 AND
IEC 60601-1:2075/AMD2:2020, in this document or as noted: SMALL CAPITALS.

In referring to/thu structure of this document, the term
— "clause" meuans one of the seventeen numbered divisions within the table of contents,
incltsive or all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);

— "suc~ ause" means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are all
subcla uses of Clause 7).

koferences to clauses within this document are preceded by the term "Clause" followed by the
clause number. References to subclauses within this document are by number only.

In this document, the conjunctive "or" is used as an "inclusive or" so a statement is true if any
combination of the conditions is true.
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The verbal forms used in this document conform to usage described in Clause 7 of the ISO/IEC
Directives, Part 2. For the purposes of this document, the auxiliary verb:

"shall" means that compliance with a requirement or a test is mandatory for compliance with
this document;

— "should" means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this document;

— "may" is used to describe a permissible way to achieve compliance with a requirement or
test.

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title
indicates that there is guidance or rationale related to that item in Annex AA.

A list of all parts of the IEC 60601 and IEC 80601 series, published under the general iitle
Medical electrical equipment, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchangead until the
stability date indicated on the IEC website under webstore.iec.ch in the <ata related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the co.=r page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this a»cument using a colour printer.
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INTRODUCTION

The purpose of this new edition is to introduce changes to reference the Amendment 2 (2020)
to IEC 60601-1:2005 and some minor technical clarifications.

X-RAY EQUIPMENT for RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES can subject
PATIENTS and OPERATORS to higher levels of RADIATION than those which normally prevail during
diagnostic X-ray imaging procedures. One consequence for the PATIENT can be the occurrence
of deterministic injury when RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES involve the
delivery of substantial amounts of RADIATION to localized areas. Another consequence can be
an increased RISK of stochastic effects, such as cancer. These health concerns apply also to
the OPERATOR. In addition, for this particular type of equipment, there is a need for availahility
of critical functions with minimal periods of loss.

RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES of the type envisag=d are well
established in clinical fields such as:

— invasive cardiology;

— interventional RADIOLOGY;

— interventional neuroradiology.

These RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES als>“include many newly
developing and emerging applications in a wide range of medicl and surgical specialties.

NOTE Attention is drawn to the existence of legislation in some.coui tries:.concerning RADIOLOGICAL PROTECTION,
which sometimes do not align with the provisions of this document.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-43: Particular requirements for the basic safety and essential
performance of X-ray equipment for interventional procedures

201.1 Scope, object and related standards

Clause 1 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

201.1.1 * Scope

Replacement:

This document applies to the BASIC SAFETY and ESSENTIAL PERFORMANCL of both FIXED and
MOBILE X-RAY EQUIPMENT declared by the MANUFACTURER to be suitable. for RAUIOSCOPICALLY
GUIDED INTERVENTIONAL PROCEDURES, hereafter referred to as INTER /EN1.ONAL X-RAY EQUIPMENT.
Its scope excludes, in particular:

— equipment for RADIOTHERAPY;

— equipment for COMPUTED TOMOGRAPHY;

— ACCESSORIES intended to be introduced into the FATILNT,
— mammographic X-RAY EQUIPMENT;

— dental X-RAY EQUIPMENT.

NOTE 1 Examples of RADIOSCOPICALLY GUIDED INTER ‘ENTIONAL PROCEDURES, for which the use of INTERVENTIONAL
X-RAY EQUIPMENT complying with this document is 1'-2or.mended, are given in Annex AA.

NOTE 2 Specific requirements for magnetic rav.jatic 1 devices, and for the use of INTERVENTIONAL X-RAY EQUIPMENT
in an operating room environment were not « o':sicered in this document; therefore, no specific requirements have
been developed for these devices or use>. li..=iy case, such devices or uses remain under the general clause
requirements.

NOTE 3 INTERVENTIONAL X-RAY Tuc'PME.T, when used for cone-beam CT mode, is covered by this document and

not by IEC 60601-2-44 [1]1. N~ a''«itioal requirements for operation in cone-beam CT mode were identified for this
document (see also Note 5 ir. 203.0.+.5).

INTERVENTIONAL X<“AY EQUIPMENT declared by the MANUFACTURER to be suitable for
RADIOSCOPICALLY GUI. =D INTERVENTIONAL PROCEDURES, which does not include a PATIENT
SUPPORT as peit >f the system, is exempt from the PATIENT SUPPORT provisions of this document.

If a clause ¢~ subclause is specifically intended to be applicable to INTERVENTIONAL X-RAY
EQUIPMENT only, or to ME SYSTEMS only, the title and content of that clause or subclause will say
sG. 1 thet is not the case, the clause or subclause applies both to INTERVENTIONAL X-RAY
TQUINMEN © and to ME SYSTEMS, as relevant.

I 60601-2-54 applies only with regards to the cited subclauses; non-cited subclauses of
\EC 60601-2-54 do not apply.

1 Numbers in square brackets refer to the Bibliography.
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