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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

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also partlmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

the latter.

5) IEC itself does nof _provide
assessment serw i
services carried out by i

8) AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

9) Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shalil not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 60601-2-43 edition 2.1 contains the second edition (2010-03) [documents 62B/779/FDIS and
62B/792/RVD] and its amendment 1 (2017-05) [documents 62B/1012/CDV and 62B/1037/RVC].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendment 1. Additions are in green text, deletions are in strikethrough red text.
A separate Final version with all changes accepted is available in this publication.
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International standard IEC 60601-2-43 has been prepared by IEC subcommittee 62B:
Diagnostic imaging equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This second edition constitutes a technical revision.

This particular standard has been revised to provide a complete set of safety requirements for
X-RAY EQUIPMENT for RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES, based on the third
edition of IEC 60601-1 and relevant collaterals. The present edition is extended to become a
system standard for X-RAY EQUIPMENT designed for the use during interventional procedures
using X-ray imaging, whether of prolonged or normal duration.

This publication has been drafted in accordance with the ISO/IEC Directive

In this standard, the following print types are used:

— Requirements and definitions: roman type.
— Test specifications: italic type.

— Informative material appearing outside of tables, such as note
Normative text of tables is also in a smaller type.

— TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STA
NOTED: SMALL CAPITALS.

References to cl s Wi
clause number.

In this standard,
combination of.th

The verba
Directive

andard conform to usage described in Annex H of the ISO/IEC
urposes of this standard, the auxiliary verb:

“shall” means_thatycompliance with a requirement or a test is mandatory for compliance
with this standard

— “should” means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this standard;

— “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 series, published under the general title Medical electrical
equipment, can be found on the IEC website.
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The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch"” in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
o replaced by a revised edition, or

e amended.

n indicates
correct
sing a

IMPORTANT - The 'colour inside’' logo on the cover page of this publicati
that it contains colours which are considered to be usefu
understanding of its contents. Users should therefore print{'\

colour printer.

©
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INTRODUCTION

X-RAY EQUIPMENT for RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES may 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 may be the
occurrence of deterministic injury when 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 availability of critical
functions with minimal periods of loss.

Interventional procedures of the type envisaged are well established in clinjcal fields such as:

— invasive cardiology;
— interventional RADIOLOGY;
— interventional neuroradiology.

These procedures also include many newly developing angd i appli s in a wide
range of medical and surgical specialities.

follows:

— refer to IEC 60601
standards;

60601-2-54:2009/AMD1:2015 and consequent

— include a requjrex imum time of 10 min to recover all functions after a
recoverable f§ 1

— include g ASPS IEC 61910-1:2014 and remove the reference to
IEC PAS & Q7 i 4. ;

— include aslarificatjon™for tableside controls in 201.12.4.106.

In addition, a number of technical errors have been corrected.
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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

2011 Scope, object and related standards

Clause 1 of the general standard?) applies, except as follows:

201.1.1 * Scope

Replacement:

scope excludes, in particular:

— equipment for RADIOTHERAPY;
— equipment for COMPUTED TOMOGRA

— mammographic X-RAY EQUIPMENT;
— dental X-RAY EQUIPMEN:

NOTE 1 Examples of RADIQSCORCALLY GUIDED INTERVENTIONAY'PROCEDURES, for which the use of INTERVENTIONAL
X-RAY EQUIPMENT complying With thtg stand@rt\is resommended, are given in Annex AA.

NOTE 3 E when used in cross-sectional imaging mode (sometimes described as
CT-like mode oy cone-be vered by this particular standard and not by IEC 60601-2-44 [2]2. Additional
requirements fokoperatioh, i ik ode or cone-beam CT were not considered in the present standard.
INTERVE EQUIPMENT declared by the MANUFACTURER to be suitable for
RADIOSCOPI INTERVENTIONAL PROCEDURES, which does not include a PATIENT
SUPPORT as pa bhe system, is exempt from the PATIENT SUPPORT provisions of this
standard.

If a clause or 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 so. If that is not the case, the clause or subclause applies both to INTERVENTIONAL X-RAY
EQUIPMENT and to ME SYSTEMS, as relevant.

NOTE 4 See also 4.2 of the general standard.

) The general standard is IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, Medical electrical equipment —
Part 1: General requirements for basic safety and essential performance.

2) Figures in square brackets refer to the Bibliography.
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201.1.2 Object

Replacement:

The object of this particular standard is:

— to establish particular BASIC SAFETY and ESSENTIAL PERFORMANCE requirements for the
design and manufacture of X-RAY EQUIPMENT for RADIOSCOPICALLY GUIDED INTERVENTIONAL
PROCEDURES, as defined in 201.3.203.

— to specify information which is to be provided with such INTERVENTIONAL X-RAY EQUIPMENT
for the assistance of the RESPONSIBLE ORGANIZATION and OPERATOR in managing the
RADIATION RISK and equipment failure RISK arising from these procedures which could
affect PATIENTS or staff.

201.1.3 Collateral standards

Addition:

IEC 60601-1-2 and IEC 60601-1-3 apply as modifi
respectively. IEC 60601-1-8, IEC 60601-1-103), ‘
not apply. All other published collate \
published.

201.1.4 Particular standards

Replacement:
In the IEC 60601 seri ay modify, replace or delete requirements
contained in the genetal eral standards as appropriate for the particular

may add other BASIC SAFETY and ESSENTIAL

A requirement of<a takes priority over the general standard.
For brevit srred to in this particular standard as the general standard.
Collater ferred to by their document number.

The numbering~of clauses and subclauses of this particular standard corresponds to that of
the general standard Wwith the prefix “201” (e.g. 201.1 in this standard addresses the content
of Clause 1 of the general standard) or applicable collateral standard with the prefix “20x”
where x is the final digit(s) of the collateral standard document number (e.g. 202.4 in this
particular standard addresses the content of Clause 4 of the IEC 60601-1-2 collateral
standard, 203.4 in this particular standard addresses the content of Clause 4 of the
IEC 60601-1-3 collateral standard, etc.). The changes to the text of the general standard are
specified by the use of the following words:

3) IEC 60601-1-10, Medical electrical equipment — Part 1-10: General requirements for basic safety and essential
performance — Collateral Standard: Requirements for the development of physiologic closed-loop controllers

4) 1EC 60601-1-11, Medical electrical equipment — Part 1-11: General requirements for basic safety and essential
performance — Collateral Standard: Requirements for medical electrical equipment and medical electrical
systems used in the home healthcare environment

5) IEC 60601-1-12, Medical electrical equipment — Part 1-12: General requirements for basic safety and essential
performance — Collateral Standard: Requirements for medical electrical equipment and medical electrical
systems intended for use in the emergency medical services environment
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"Replacement" means that the clause or subclause of the general standard or applicable
collateral standard is replaced completely by the text of this particular standard.

"Addition" means that the text of this particular standard is additional to the requirements of
the general standard or applicable collateral standard.

"Amendment" means that the clause or subclause of the general standard or applicable
collateral standard is amended as indicated by the text of this particular standard.

Subclauses, figures or tables which are additional to those of the general standard are
numbered starting from 201.101. However, due to the fact that definitions in the general
standard are numbered 3.1 through 3.139, additional definitions in this standard are
numbered beginning from 201.3.201. Additional annexes are lettered( AA, BB, etc., and
additional items aa), bb), etc.

Subclauses, figures or tables which are additional to those of fandard are
numbered starting from 20x, where “x” is the number of the s e.g. 202 for
IEC 60601-1-2, 203 for IEC 60601-1-3, etc.

The term "this standard" is used to make reference
collateral standards and this particular standard take

Where there is no corresponding clause or subslg rtic far standard, the clause or
subclause of the general standard 6 [ stajrdard, although possibly not

standard or applicable collateral standard Qugh possibly relevant, is not to be applied, a
statement to that effect is given in this '

201.2 Normativ

Clause 2 of the ra

NOTE Informative referg

Amendment:

R: ‘ egital electrical equipment — Part 1-2: General requirements for
basic safety~a S ia\ performance — Collateral standard: Electromagnetic-compatibility
disturbance R ts and tests

IEC 60601-1-3:2008, Medical electrical equipment — Part 1-3: General requirements for basic
safety and essential performance — Collateral standard: Radiation protection in diagnostic X-
ray equipment

IEC 60601-1-3:2008/AMD1:2013

Addition:
IEC 60580, Medical electrical equipment — Dose area product meters

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance
IEC 60601-1:2005/AMD1:2012

IEC 60601-2-54:2009, Medical electrical equipment — Part 2-54: Particular requirements for
the basic safety and essential performance of X-ray equipment for radiography and
radioscopy

IEC 60601-2-54:2009/AMD1:2015
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IEC TR 60788:2004, Medical electrical equipment — Glossary of defined terms

IEC 61910-1:2014, Medical electrical equipment — Radiation dose documentation — Part 1:
Radiation dose structured reports for radiography and radioscopy

IEC 62220-1:2003, Medical electrical equipment — Characteristics of digital X-ray imaging
devices — Part 1: Determination of the detective quantum efficiency

IEC 62220-1-1:2015, Medical electrical equipment — Characteristics of digital X-ray imaging
devices — Part 1-1: Determination of the detective quantum efficiency — Detectors used in
radiographic imaging

201.3 Terms and definitions

For the purposes of this document, the terms and definitions gi\
IEC 60601-1:2005/AMD1:2012, IEC 60601-1-3:2008

as-follows.

NOTE 1 An index of defined terms is found beginning on page

NOTE 2 The reference point labelled as ‘interventional
ENTRANCE REFERENCE POINT in this edition.

Addition:

201.3.201
* IMAGE DISPLAY DELAY

during RADIOSCOPY or RADIOGRAPHY, time efween an event captured during an X-ray
i f this event on the image

201.3.202

INTERVENTIONAL

X-RAY EQUIPMENT FO RARIOS ALLX GYIDED INTERVENTIONAL PROCEDURES

201.3.203

RADIOSCOPICA ENTIONAL PROCEDURE

invasive prQc e introduction of a device, such as a needle or a catheter into
the PATIENT) OPY as the principal means of guidance, and intended to effect

treatment ordiagnosis © e medical condition of the PATIENT

201.3.204
EMERGENCY RADIOSCOPY

RADIOSCOPY with availability of a limited set of functions (emergency functions), for use during
recovery from a recoverable failure of the INTERVENTIONAL X-RAY EQUIPMENT

201.4 General requirements
Clause 4 of the general standard applies, except as follows:

201.4.3 ESSENTIAL PERFORMANCE

Subclause 201.4.3 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD1:2015 applies,
except as follows:

Addition:
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