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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 comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2)  The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3)  IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4)  In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication 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 certification bodies. 

6)  All users should ensure that they have the latest edition of this publication. 

7)  No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8)  Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

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

This redline version of the official IEC Standard allows the user to identify the changes made to 
the previous edition IEC 60601-2-43:2010+AMD1:2017+AMD2:2019 CSV. A vertical bar appears 
in the margin wherever a change has been made. Additions are in green text, deletions are in 
strikethrough red text. 
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IEC 60601-2-43 has been prepared by subcommittee 62B: Diagnostic imaging equipment, of 
IEC technical committee 62: Electrical equipment in medical practice. It is an International 
Standard. 

This third edition cancels and replaces the second edition published in 2010, 
Amendment 1:2017 and Amendment 2:2019. This edition constitutes a technical revision.  

This 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. 

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 emphasize the 
performance of the clinical function under NORMAL CONDITIONS and SINGLE FAULT CONDITIONS.  

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 report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 

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

In this document, the following print types are used: 

– requirements and definitions: roman type; 
– test specifications: italic type; 
– informative material appearing outside of tables, such as notes, examples and references: in smaller type. 

Normative text of tables is also in a smaller type; 
– TERMS DEFINED in Clause 3 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 AND 

IEC 60601-1:2005/AMD2:2020, in this document or as noted: SMALL CAPITALS. 
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In referring to the structure of this document, the term 

– "clause" means one of the seventeen numbered divisions within the table of contents, 
inclusive of all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.); 

– "subclause" means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are all 
subclauses of Clause 7). 

References 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. 

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 title 
Medical electrical equipment, can be found on the IEC website. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
 

IMPORTANT – The "colour inside" logo on the cover 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 document 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 may 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 may 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 availability of critical functions with minimal periods of loss. 

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

– invasive cardiology; 
– interventional RADIOLOGY; 
– interventional neuroradiology. 

These RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES also include many newly 
developing and emerging applications in a wide range of medical and surgical specialties. 

NOTE Attention is drawn to the existence of legislation in some countries concerning RADIOLOGICAL PROTECTION, 
which may sometimes do not align with the provisions of this document. 

 

INTRODUCTION to Amendment 1 

The purpose of this first amendment to IEC 60601-2-43:2010 is to introduce changes as follows: 

– refer to IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 and its applicable collateral 
standards; 

– refer to IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD1:2015 and consequent 
subclause adaptations; 

– include a requirement to have a maximum time of 10 min to recover all functions after a 
recoverable failure in 201.4.101; 

– include several aspects from IEC 61910-1:2014 and remove the reference to 
IEC PAS 61910-1:2007 in 201.4.102; 

– include an alternative way of testing in 201.11.6.5.103; 
– include a clarification for tableside controls in 201.12.4.106. 

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

 

INTRODUCTION to Amendment 2 

The purpose of this second amendment to IEC 60601-2-43:2010 is to introduce changes as 
follows: 

– scope clarification with regards to MOBILE X-ray equipment and applicability of IEC 60601-2-
54 subclauses; 

– reference to IEC 60601-2-54:2009/AMD2:2018 for common subclauses; 
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– alignment of 201.7.9.1 with IEC 60601-2-54:2009/AMD2:2018 – 201.7.9.1 is no longer 
modified; 

– inclusion of adapted requirements or recommendations from 
IEC 60601-2-54:2009/AMD2:2018 for 

• management of radioscopy image storage in 203.6.1.101, 

• display of last image hold (LIH RADIOGRAM) in 203.6.7.101, and 

• graphical indication of the boundaries of the X-RAY FIELD in 203.8.102.2; 
– inclusion of a recommendation for protection of gantry enclosures in 201.11.6.5.103; 
– inclusion of a requirement for X-RADIATION pulse repetition frequency during radioscopy 

in 203.6.3.103; 
– inclusion of a recommendation for a DOSE MAP in 203.6.4.5 with additional definitions 

in 201.3; 
– inclusion of a requirement for display unit of dose area product in 203.6.4.5; 
– addition of a number of technical clarifications. 
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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 the general standard 1 ) 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 PERFORMANCE of both FIXED and 
MOBILE X-RAY EQUIPMENT declared by the MANUFACTURER to be suitable for RADIOSCOPICALLY 
GUIDED INTERVENTIONAL PROCEDURES, hereafter referred to as INTERVENTIONAL X-RAY EQUIPMENT. 
Its scope excludes, in particular: 

– equipment for RADIOTHERAPY; 
– equipment for COMPUTED TOMOGRAPHY; 
– ACCESSORIES intended to be introduced into the PATIENT; 
– mammographic X-RAY EQUIPMENT; 
– dental X-RAY EQUIPMENT. 

NOTE 1 Examples of RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES, for which the use of INTERVENTIONAL 
X-RAY EQUIPMENT complying with this document is recommended, are given in Annex AA. 

NOTE 2 Specific requirements for magnetic navigation devices, and for the use of INTERVENTIONAL X-RAY EQUIPMENT 
in an operating room environment were not considered in this document; therefore, no specific requirements have 
been developed for these devices or uses. In any case, such devices or uses remain under the general clause 
requirements. 

NOTE 3 INTERVENTIONAL X-RAY EQUIPMENT, when used for cone-beam CT mode, is covered by this document and 
not by IEC 60601-2-44 [1]2. No additional requirements for operation in cone-beam CT mode were identified for this 
document (see also Note 5 in 203.6.4.5). 

INTERVENTIONAL X-RAY EQUIPMENT declared by the MANUFACTURER to be suitable for 
RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES, which does not include a PATIENT 
SUPPORT as part of the system, is exempt from the PATIENT SUPPORT provisions of this document. 

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. 

___________ 
1) 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  Numbers in square brackets refer to the Bibliography. 
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The subclauses of this standard supersede IEC 60601-2-54 subclauses. IEC 60601-2-54 
applies only with regards to the cited subclauses; non-cited subclauses of IEC 60601-2-54 do 
not apply. 

201.1.2 Object 

Replacement: 

The object of this document 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 201.3.205. 

– to specify information which is to shall 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 RADIOSCOPICALLY GUIDED 
INTERVENTIONAL PROCEDURES which could affect PATIENTS or staff. 

201.1.3 Collateral standards 

Addition: 

This document refers to those applicable collateral standards that are listed in Clause 2 of the 
general standard and Clause 201.2 of this particular standard. 

IEC 60601-1-2 and IEC 60601-1-3 apply as modified in Clause 202 and Clause 203 respectively.  

IEC 60601-1-83), IEC 60601-1-94), IEC 60601-1-105), IEC 60601-1-116) and IEC 60601-1-127) 

do not apply.  

This document refers to those applicable collateral standards that are listed in Clause 2 of 
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020, as 
modified in 201.2. 

IEC 60601-1-2:2014, IEC 60601-1-2:2014/AMD1:2020, IEC 60601-1-3:2008, 
IEC 60601-1-3:2008/AMD1:2013 and IEC 60601-1-3:2008/AMD2:2021 apply as modified in 
Clause 202 and Clause 203 respectively.  

IEC 60601-1-8 [2], IEC 60601-1-9 [3], IEC 60601-1-10 [4] do not apply.  

NOTE OPERATORS of INTERVENTIONAL X-RAY EQUIPMENT are used to audible signals as specified in this document 
rather than the concepts of IEC 60601-1-8. 

___________ 
3) IEC 60601-1-8, Medical electrical equipment – Part 1-8: General requirements for basic safety and essential 

performance – Collateral Standard: General requirements, tests and guidance for alarm systems in medical 
electrical equipment and medical electrical systems 

4) IEC 60601-1-9, Medical electrical equipment – Part 1-9: General requirements for basic safety and essential 
performance – Collateral Standard: Requirements for environmentally conscious design 

5) 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 

6) IEC 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 

7) 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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IEC 60601-1-11:2015 and IEC 60601-1-11:2015/AMD1:2020 [5] apply only if the 
MANUFACTURER declares that the ME EQUIPMENT or ME SYSTEM is intended to be operated in a 
HOME HEALTHCARE ENVIRONMENT, and otherwise do not apply.  

IEC 60601-1-12:2014 and IEC 60601-1-12:2014/AMD1:2020 [6] apply only if the 
MANUFACTURER declares that the ME EQUIPMENT or ME SYSTEM is intended to be operated in an 
EMERGENCY MEDICAL SERVICES ENVIRONMENT, and otherwise do not apply. 

All other published collateral standards in the IEC 60601-1 series apply as published.  

201.1.4 Particular standards 

Replacement: 

In the IEC 60601 series, particular standards may modify, replace or delete requirements 
contained in the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 and collateral standards as appropriate for the particular 
ME EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSENTIAL 
PERFORMANCE requirements. 

A requirement of a particular standard takes priority over the general standard 
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020. 

For brevity, IEC 60601-1 is referred to in this particular standard as the general standard. 
Collateral standards are referred to by their document number. 

The numbering of clauses and subclauses of this particular standard corresponds to that of the 
general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 with the prefix "201" (e.g. 201.1 addresses the content of Clause 
1 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020) or applicable collateral standard with the prefix "20x.101" 
where x is the final digit(s) of the collateral standard document number (e.g. 202.4 addresses 
the content of Clause 4 of the IEC 60601-1-2 collateral standard, 203.4 addresses the content 
of Clause 4 of the IEC 60601-1-3 collateral standard, etc.). The changes to the text of the 
general IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 
or applicable collateral standard are specified by the use of the following words: 

"Replacement" means that the clause or subclause of the general standard IEC 60601-1:2005, 
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or the 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 IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 or the applicable collateral standard. 

"Amendment" means that the clause or subclause of the general standard IEC 60601-1:2005, 
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or the 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 
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 are 
numbered starting from 201.101. However, due to the fact that definitions in the general 
standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 are numbered 3.1 through 3.139154, additional definitions are 
numbered beginning from 201.3.201. Additional annexes are lettered AA, BB, etc., and 
additional items aa), bb), etc. 
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Subclauses, figures or tables which are additional to those of a collateral standard are 
numbered starting from 20x, where "x" is the number of the collateral standard, e.g. 202 for 
IEC 60601-1-2, 203 for IEC 60601-1-3, etc. 

The term "this standard" is used to make reference to the general standard, any applicable 
collateral standards and this particular standard taken together. 

Where there is no corresponding clause or subclause in this particular standard, the clause or 
subclause of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 or applicable collateral standard, although possibly not relevant, 
applies without modification; where it is intended that any part of the general standard 
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or 
applicable collateral standard, although possibly relevant, is not to be applied, a statement to 
that effect is given in this particular standard. 

201.2 Normative references 

Clause 2 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies, except as follows: 

NOTE Informative references are listed in the Bibliography. 

Amendment: 

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)   
IEC 60529:1989/AMD1:1999 
IEC 60529:1989/AMD2:2013 

IEC 60601-1-2:2014 Medical electrical equipment – Part 1-2: General requirements for basic 
safety and essential performance – Collateral standard: Electromagnetic disturbances  – 
Requirements 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 
IEC 60601-1-3:2008/AMD2:2021 

Delete the reference to IEC 60601-1-8 and its amendments. 

Addition: 

IEC 60580:20002019, 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 60601-1:2005/AMD2:2020  

IEC 60601-2-54:20092022, 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 
IEC 60601-2-54:2009/AMD2:2018 

IEC TR 60788:2004, Medical electrical equipment – Glossary of defined terms 

Full document details: IEC 60601-2-43 2022 RLV

http://avadocuments2026.com/doc/iec-60601-2-43-2022-rlv
http://avadocuments2026.com/doc/iec-60601-2-43-2022-rlv


 – 12 – IEC 60601-2-43:2022 RLV © IEC 2022 

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 

ISO 14971, Medical devices – Application of risk management to medical devices 

201.3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005, 
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020, IEC 60601-1-3:2008, 
IEC 60601-1-3:2008/AMD1:2013 and IEC 60601-1-3:2008/AMD2:2021, IEC 60601-2-54:2009, 
IEC 60601-2-54:2009/AMD1:2015 and IEC 60601-2-54:2009/AMD2:20182022, 
IEC TR 60788:2004, IEC 61910-1:2014, IEC 62220-1-1:2015 and the following apply. 

NOTE 1 The location of defined terms is listed in the Index of defined terms. 

NOTE 2 The reference point labelled as ‘interventional reference point’ in Edition 1 is replaced by PATIENT ENTRANCE 
REFERENCE POINT in this edition. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

Addition: 

201.3.205201 
DOSE MAP 
representation of the spatial distribution of a RADIATION dose quantity 

201.3.204202 
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 

201.3.201203 
* IMAGE DISPLAY DELAY 
during RADIOSCOPY or RADIOGRAPHY, time delay between an event captured during an X-RAY 
LOADING used to create an image and the DISPLAY of this event on the image 

201.3.202204 
INTERVENTIONAL X-RAY EQUIPMENT 
X-RAY EQUIPMENT for RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES 

201.3.203205 
RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURE 
RGI PROCEDURE 
invasive procedure (involving the introduction of a device, such as a needle or a catheter into 
the PATIENT) using RADIOSCOPY as the principal means of guidance, and intended to effect 
treatment or diagnosis of the medical condition of the PATIENT 
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201.3.206 
SKIN DOSE 
estimated ABSORBED DOSE to the skin at a specific point 

201.3.207 
SKIN DOSE MAP 
DOSE MAP of the SKIN DOSE 

201.4 General requirements 

Clause 4 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 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/AMD1:20152022 applies, 
except as follows: 

Addition: 

NOTE Subclause 203.6.4.3.104.2 (Accuracy of LOADING FACTORS in automatic control mode) of 
IEC 60601-2-54:2022 specifies a limitation in applying subclause 203.6.4.3.104.3 (Accuracy of X-RAY TUBE VOLTAGE) 
and 203.6.4.3.104.4 (Accuracy of X-RAY TUBE CURRENT) of IEC 60601-2-54:2022. This limitation is also valid for the 
ESSENTIAL PERFORMANCE list. 

Additional potential ESSENTIAL PERFORMANCE requirements are found in the subclauses listed in 
Table 201.101. 

Table 201.101 – Additional list of potential ESSENTIAL PERFORMANCE to be considered by 
the MANUFACTURER in the RISK MANAGEMENT analysis 

Requirement Subclause 

Recovery management 201.4.101 

RADIATION dose documentation 201.4.102 

 

201.4.10.2 SUPPLY MAINS FOR ME EQUIPMENT and ME SYSTEMS 

Subclause 201.4.10.2 of IEC 60601-2-54:20092022 applies. 

Additional subclauses: 

201.4.101 * Recovery management 

The time to recover all of the functions necessary for performing EMERGENCY RADIOSCOPY, after 
a failure recoverable automatically or by the OPERATOR shall be as short as reasonably 
practicable. The RISK MANAGEMENT shall take into account the availability of emergency power 
supply in the determination of the recovery time. 

When the recovery is complete, a reinitiation of IRRADIATION shall be required to produce further 
IRRADIATION.  

The time to recover all functions, after a failure recoverable automatically or by the OPERATOR, 
shall be as short as reasonably practicable. 

In case of a manually recoverable failure, the time to recover all functions shall not exceed 
10 min from the time the OPERATOR has initiated the recovery to the time the INTERVENTIONAL 
X-RAY EQUIPMENT has all functions available. 

Full document details: IEC 60601-2-43 2022 RLV

http://avadocuments2026.com/doc/iec-60601-2-43-2022-rlv
http://avadocuments2026.com/doc/iec-60601-2-43-2022-rlv


 – 14 – IEC 60601-2-43:2022 RLV © IEC 2022 

In case of an automatically detected and automatically recoverable failure, the time to recover 
all functions shall not exceed 10 min from the time of the failure of the INTERVENTIONAL X-RAY 
EQUIPMENT to the time the INTERVENTIONAL X-RAY EQUIPMENT has all functions available. 

INTERVENTIONAL X-RAY EQUIPMENT may can have both recovery modes. 

NOTE Less than 1 min is a desirable value for the time to recover all functions for performing EMERGENCY 
RADIOSCOPY. Less than 3 min is a desirable value to recover all functions. 

The instructions for use shall indicate: 

– the time necessary to get all functions for EMERGENCY RADIOSCOPY operable; 
– the time to restore all functions of the INTERVENTIONAL X-RAY EQUIPMENT; 
– for failures recoverable by the OPERATOR, the required PROCEDURE which the OPERATOR must 

can follow to perform this recovery. 

When the system is in the EMERGENCY RADIOSCOPY mode, this mode shall be indicated at the 
working position of the OPERATOR. 

The functions necessary for performing EMERGENCY RADIOSCOPY shall include, at minimum: 

– RADIOSCOPY MODE OF OPERATION, in priority order:  

• RADIOSCOPY in the MODE OF OPERATION that was used at the time of the recoverable 
equipment failure; 

• or, if this is not possible, RADIOSCOPY in the MODE OF OPERATION as close as possible to 
the one which was used at the time of the recoverable equipment failure; 

– normal operation of the PATIENT SUPPORT; 
– normal operation of the GANTRY; 
– normal operation of tableside controls for all functions described above; 
– normal operation of the IRRADIATION disabling switch (see 203.6.103); 
– normal operation of the motion disabling switch (see 201.9.2.3.1 of IEC 60601-2-54:2009 

and IEC 60601-2-54:2009/AMD1:20152022); 
– normal operation of anti-collision functions (see 201.9.2.4). 

Compliance is checked by inspection of the instructions for use and the RISK MANAGEMENT FILE 
and by functional tests. 

201.4.102 * RADIATION dose documentation 

The INTERVENTIONAL X-RAY EQUIPMENT shall create RADIATION DOSE STRUCTURED REPORTS 
(RDSR) and shall have the ability to perform RDSR END OF PROCEDURE TRANSMISSION. 

The RDSR shall contain the data elements that are required (‘shall’) in 5.1.2 and 5.1.3 of 
IEC 61910-1:2014. 

The RDSR should contain the data elements that are recommended (‘should’) in 5.1.2 and 5.1.3 
of IEC 61910-1:2014. 

NOTE The conditional statements associated with the data elements in IEC 61910-1:2014 are considered to be part 
of these data elements. 

If the INTERVENTIONAL X-RAY EQUIPMENT does not have means to determine GANTRY angulations, 
the RDSR need not contain the data elements related to positioner angles. 

The data elements shall be populated with the specified data. 
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Compliance is checked by appropriate inspection and functional test. 

201.5 General requirements for testing of ME EQUIPMENT 

Clause 5 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies, except as follows: 

201.5.7 Humidity preconditioning treatment 

Addition: 

For INTERVENTIONAL X-RAY EQUIPMENT that is to be used only in controlled environments, as 
specified in the ACCOMPANYING DOCUMENTS, no humidity preconditioning treatment is required. 
The ACCOMPANYING DOCUMENTS shall include the time period that to maintain the room 
environmental operating conditions need to be maintained prior to powering the system on. 

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS. 

201.6 Classification of ME EQUIPMENT and ME SYSTEMS 

Clause 6 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies. 

201.7 ME EQUIPMENT identification, marking and documents 

Clause 7 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies, except as follows: 

201.7.2 Marking on the outside of ME EQUIPMENT or ME EQUIPMENT parts 

201.7.2.7 Electrical input power from the SUPPLY MAINS 

Subclause 201.7.2.7 of IEC 60601-2-54:20092022 applies. 

201.7.2.15 Cooling conditions 

Subclause 201.7.2.15 of IEC 60601-2-54:20092022 applies. 

Additional subclauses: 

201.7.2.101 BEAM LIMITING DEVICE 

Subclause 201.7.2.101 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD1:20152022 
applies. 

201.7.2.102 * PATIENT SUPPORT load 

The PATIENT SUPPORT shall be marked with the maximum permissible mass in kilograms for 
NORMAL USE, excluding use for cardiopulmonary resuscitation (CPR). 

This maximum permissible mass shall be the SAFE WORKING LOAD minus the CPR loading (see 
201.9.8.3.1 for CPR loading value). 
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201.7.2.103 Cardiopulmonary resuscitation (CPR) 

The PATIENT SUPPORT shall be marked with abbreviated instructions on configuring the 
INTERVENTIONAL X-RAY EQUIPMENT for CPR. 

201.7.2.104 Marking of compliance 

If, for INTERVENTIONAL X-RAY EQUIPMENT, compliance with this document is to be marked on the 
outside of the INTERVENTIONAL X-RAY EQUIPMENT, the marking shall be made in combination with 
the MODEL OR TYPE REFERENCE as follows: 

INTERVENTIONAL X-RAY EQUIPMENT [model or type reference] IEC 60601-2-43:2010, IEC 60601-
2-43:2010/AMD1:2017 and IEC 60601-2-43:2010/AMD2:20192022. 

201.7.2.105 * Protection against ingress of liquids 

Specific parts ENCLOSURES of the INTERVENTIONAL X-RAY EQUIPMENT, which are located in the 
PATIENT vicinity (or around the PATIENT), shall be marked with the degree of protection as defined 
in IEC 60529:1989, IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013. When an 
ACCESSORY is required for protection against ingress of liquids, this shall be stated in the 
instructions for use. 

NOTE 1 This is an addition compared to the first edition of IEC 60601-2-43:2000.  

NOTE 2 1 See also 201.11.6.5.103. 

NOTE 3 2 The marking of parts that are IPX0 need not be marked is optional. 

201.7.8.1 Colours of indicator lights 

The indication of X-RAY related states shall be excluded from subclause 7.8 in the general 
standard. Subclauses 203.6.4.2 and 203.6.4.101 shall apply instead. 

Subclause 201.7.8.1 of IEC 60601-2-54:2022 applies. 

201.7.9 ACCOMPANYING DOCUMENTS 

201.7.9.1 General 

Subclause 201.7.9.1 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 
applies. 

201.7.9.2 Instructions for use 

201.7.9.2.1 General 

Subclause 201.7.9.2.1 of IEC 60601-2-54:20092022 applies. 

201.7.9.2.12 * Cleaning, disinfection and sterilization 

Addition: 

NOTE In order to satisfy 11.6.6 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020, the information given has to exclude preferably excludes commonly used but possibly 
corrosive substances, such as sodium hypochlorite, if the use of such substances would present a RISK of damage 
to the parts of the INTERVENTIONAL X-RAY EQUIPMENT concerned. 

201.7.9.2.17 ME EQUIPMENT emitting radiation 

Subclause 201.7.9.2.17 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD1:20152022 
applies. 
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NOTE The corresponding requirements in 203.5 cited in subclause 201.7.9.2.17 of IEC 60601-2-54:2022 are 
located in 203.5 of this document and not in subclause 203.5 of IEC 60601-2-54:2022. 

Additional subclauses: 

201.7.9.2.101 PROTECTIVE DEVICES and ACCESSORIES 

A list shall be provided of PROTECTIVE DEVICES and ACCESSORIES recommended when the 
INTERVENTIONAL X-RAY EQUIPMENT is employed for RADIOSCOPICALLY GUIDED INTERVENTIONAL 
PROCEDURES. There may be different lists for different types of RGI PROCEDURES. The listing may 
can include PROTECTIVE DEVICES such as PROTECTIVE CLOTHING, recommended for use but not 
forming part of the INTERVENTIONAL X-RAY EQUIPMENT. 

201.7.9.2.102 * Provisions for cardiopulmonary resuscitation (CPR) 

Instructions shall be given The instruction for use shall include instructions for at least one 
method of configuring the INTERVENTIONAL X-RAY EQUIPMENT to permit CPR including the use of 
any necessary ACCESSORIES provided with the INTERVENTIONAL X-RAY EQUIPMENT. These 
instructions shall not call for the use of ACCESSORIES that are not provided with the 
INTERVENTIONAL X-RAY EQUIPMENT. 

If instructions differ between NORMAL USE and in cases of SINGLE FAULT CONDITIONS, the 
instructions shall be given for all appropriate cases. 

NOTE This last sentence is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.7.9.2.103 * Emergency instructions 

Emergency instructions shall be provided in non-electronic form, resistant to manipulation, 
water damage and cleaning. 

The content of the emergency instructions should be reproduced in a single location in the 
complete instructions for use. 

Emergency instructions shall contain only instructions related to emergency functions and 
situations.  

At minimum, emergency instructions shall include instructions for the following cases: 

• configuring the INTERVENTIONAL X-RAY EQUIPMENT for CPR (only for INTERVENTIONAL X-RAY 
EQUIPMENT including a PATIENT SUPPORT) (see 201.7.9.2.102);  

• the re-starting PROCEDURE in case of recoverable failure by the OPERATOR (see 201.4.101); 

• the re-starting PROCEDURE for the INTERVENTIONAL X-RAY EQUIPMENT in the event of failure of 
SUPPLY MAINS (see 201.7.9.2.104); 

• the re-starting PROCEDURE for the INTERVENTIONAL X-RAY EQUIPMENT in the case of the use 
of an emergency power supply requiring such actions (see 201.7.9.2.104); 

• the location, function and operation of the IRRADIATION disabling switch (see 203.5.2.4.101); 

• the location, function and operation of the motion disabling switch (see 201.9.2.3.1 in 
IEC 60601-2-54:2022); 

• the list of emergency functions, as defined in 201.4.101; 

• if the complete instructions for use are only available in electronic form, instructions for 
accessing the complete instructions for use. 

NOTE This is an addition compared to the first edition of IEC 60601-2-43:2000. 

Compliance is determined by inspection and by the appropriate functional tests. 
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201.7.9.2.104 Failure of SUPPLY MAINS 

The instructions for use shall describe the functional response and re-starting PROCEDURE for 
the INTERVENTIONAL X-RAY EQUIPMENT in the event of failure of the SUPPLY MAINS. Details shall 
be given of the possibilities for provisions being made in the installation of emergency power 
supply for the following cases: 

– for the preservation of stored images only;  
– for emergency RADIOSCOPY (as described in 201.4.101);  
– for minimum equipment motion (limited motion of GANTRY, table and source-to-image motion 

as determined by the MANUFACTURER); 
– for all functions for performing RADIOSCOPY and RADIOGRAPHY. 
– for placing the INTERVENTIONAL X-RAY EQUIPMENT in CPR position in case of the failure of 

SUPPLY MAINS, if placing the INTERVENTIONAL X-RAY EQUIPMENT IN CPR configuration requires 
electrical power. 

This information is necessary so that the RESPONSIBLE ORGANIZATION is able to decide on an 
appropriate level of protection to be provided against such failures. 

Compliance is determined by inspection of the instructions for use. 

NOTE See 201.12.4.101.4 for requirements on indications of emergency power supply mode. See also 201.12.4.108 
for requirements on operation of the emergency power supply. 

201.7.9.2.105 Description of the protection against ingress of liquids 

The instructions for use shall explain the IPXY marking used on the INTERVENTIONAL X-RAY 
EQUIPMENT. 

NOTE 1  See also 201.7.2.105. 

NOTE 2 This is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.7.9.3 Technical Description 

Additional subclauses: 

201.7.9.3.101 X-RAY SOURCE ASSEMBLY 

Subclause 201.7.9.3.101 of IEC 60601-2-54:20092022 applies. 

201.7.9.3.102 Installation 

For PERMANENTLY INSTALLED INTERVENTIONAL X-RAY EQUIPMENT, the technical description shall 
contain the following recommendations concerning the installation of the INTERVENTIONAL X-RAY 
EQUIPMENT: 

– INTERLOCKS must not be present on the doors of the room containing the INTERVENTIONAL X-
RAY EQUIPMENT. No other measures, whether or not employed for RADIATION PROTECTION, 
should be able to cause the interruption of IRRADIATION or any other disturbance of a RGI 
PROCEDURE in progress, unless the OPERATOR has the means to prevent such action from 
occurring during the RGI PROCEDURE; 

– all emergency stop controls in for the system must be protected against accidental 
actuation; 

– sufficient space must be available around the PATIENT SUPPORT for the unimpeded conduct 
of CPR; 

– one or more warning lights must be present in order to indicate the LOADING STATE to persons 
at all positions in the room containing the INTERVENTIONAL X-RAY EQUIPMENT;  (see also 
requirement of 203.13.4); 
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– appropriate warning lights to indicate the LOADING STATE must be present adjacent to doors 
opening into the procedure room when warning lights within the procedure room are not 
visible. 

NOTE 1 This list is a set of information for the RESPONSIBLE ORGANIZATION, therefore the verb ‘must’ is used to 
clearly distinguish these from requirements on the INTERVENTIONAL X-RAY EQUIPMENT itself. 

The ACCOMPANYING DOCUMENTS shall give the possibilities for provisions being made in the 
installation of emergency power supply for the following cases: 

– for the preservation of stored images only;  
– for EMERGENCY RADIOSCOPY (as described in 201.4.101);  
– for minimum equipment motion (limited motion of GANTRY, table and source-to-image motion 

as determined by the MANUFACTURER); 
– for all functions for performing RADIOSCOPY and RADIOGRAPHY; 
– for placing the INTERVENTIONAL X-RAY EQUIPMENT in CPR position in case of the failure of 

SUPPLY MAINS, if placing the INTERVENTIONAL X-RAY EQUIPMENT IN CPR configuration requires 
electrical power. 

NOTE 2 This information is necessary so that the RESPONSIBLE ORGANIZATION is able to decide on an appropriate 
level of protection to be provided against such failures. 

NOTE 3 See 201.12.4.101.4 for requirements on indications of emergency power supply mode. See also 
201.12.4.108 for requirements on operation of the emergency power supply. 

Compliance is determined by inspection of the ACCOMPANYING DOCUMENTS. 

Additional subclauses: 

201.7.9.101 Additional statements in ACCOMPANYING DOCUMENTS 

Additional requirements for statements in ACCOMPANYING DOCUMENTS (which include instructions 
for use and technical description) are found in the subclauses listed in Table 201.C.102 of 
IEC 60601-2-54:20092022 and in Table 201.102. 
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Table 201.102 – Other subclauses requiring statements in ACCOMPANYING DOCUMENTS 

Subclause Heading 

201.4.101 Recovery management 

201.7.2.105 Protection against ingress of liquids 

201.9.8.3.1 Strength of PATIENT or OPERATOR support or suspension systems – General 

201.11.6.1 Overflow, spillage, etc. – General 

201.11.6.5.102 Sources of dust and other particles 

201.12.4.101.2 Management of image storage capacity 

201.12.4.102 IMAGE DISPLAY DELAY 

201.12.4.107 Measuring functions 

201.15.102 Attachment of sterile drapes 

203.5.2.4.5 Deterministic effects 

203.5.2.4.101 IRRADIATION disabling switch 

203.6.4.2 Indication of LOADING STATE 

203.13.4 Designated SIGNIFICANT ZONES OF OCCUPANCY 

201.5.7 Humidity preconditioning treatment 

201.11.6.5.103 ENCLOSURES 

203.5.2.4.102 EXAMINATION PROTOCOLS 

203.6.4.5 Dosimetric indications 

NOTE While Table 201.C.102 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 lists the 
following subclauses "203.6.4.5 Dosimetric indications" and "203.5.2.4.5.101 Dosimetric information for X-RAY 
EQUIPMENT specified for RADIOSCOPY and/or SERIAL RADIOGRAPHY", the corresponding requirements for statements 
in ACCOMPANYING DOCUMENTS are located in this document and not in IEC 60601-2-54:20092022 and its 
amendments. 

 

201.8 Protection against electrical HAZARDS from ME EQUIPMENT 

Replacement: 

Clause 201.8 of IEC 60601-2-54:20092022 applies. 

201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS 

Clause 9 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies, except as follows: 

201.9.2 MECHANICAL HAZARDS associated with moving parts 

201.9.2.2 TRAPPING ZONE 

201.9.2.2.4 GUARDS and other RISK CONTROL measures 

Subclause 201.9.2.2.4.4 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD1:20152022 
applies. 

201.9.2.2.5 Continuous activation 

Subclause 201.9.2.2.5 of IEC 60601-2-54:20092022 applies. 
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201.9.2.2.6 Speed of movement(s) 

Subclause 201.9.2.2.6 of IEC 60601-2-54:20092022 applies. 

201.9.2.3 Other MECHANICAL HAZARDS associated with moving parts 

Subclause 201.9.2.3 of IEC 60601-2-54:2009 and IEC 60601 2-54:2009/AMD1:20152022 
applies. 

201.9.2.4 * Emergency stopping devices 

Addition: 

aa) In order to prevent HAZARDS arising from the unintended interruption of RADIOSCOPICALLY 
GUIDED INTERVENTIONAL PROCEDURES, the operation of anti-collision devices in 
INTERVENTIONAL X-RAY EQUIPMENT shall not automatically switch off IRRADIATION and shall 
not impair other functions of the INTERVENTIONAL X-RAY EQUIPMENT, except movements 
connected with the potential collision. Means shall be provided for any movement 
disabled by the actuation of an anti-collision device to be caused to recover from collision 
within 5 s after a positive action taken at the working position of the OPERATOR. 

Additional subclause: 

201.9.2.4.101 Controls  

Subclause 201.9.2.4.101 of IEC 60601-2-54:20092022 applies. 

201.9.8 MECHANICAL HAZARDS associated with support systems 

201.9.8.3 Strength of PATIENT or OPERATOR support or suspension systems 

201.9.8.3.1 General 

Addition: 

In INTERVENTIONAL X-RAY EQUIPMENT, the load for which the PATIENT SUPPORT is designed shall 
be the normal load imposed by the PATIENT (as specified and marked, or otherwise as required 
in this subclause), with the addition of a mass of not less than 50 kg to provide for additional 
load imposed in the performance of CPR. This additional load shall be assumed to be applied 
uniformly over a length of 1 500 mm from the head-end of the PATIENT SUPPORT, or over the 
whole length if it is less than 1 500 mm, when the INTERVENTIONAL X-RAY EQUIPMENT is 
configured for CPR in accordance with the instructions for use, including the fitting of any 
ACCESSORIES specified for use in CPR. 

Addition to the description of the compliance test: 

For INTERVENTIONAL X-RAY EQUIPMENT, the test shall be carried out in the least favourable 
position other than when configured for CPR, and also in the least favourable position when 
configured for CPR. When configured for CPR, the test shall include the application of additional 
weight evenly over the portion of the PATIENT SUPPORT from the head-end up to a length of 1 500 
mm or the maximum available length if less than 1 500 mm. This additional weight shall be 
applied after an interval of 1 min or more subsequent to the application of the testing weight 
representing the normal load. 

For a test of INTERVENTIONAL X-RAY EQUIPMENT in the CPR configuration, the system shall be 
free from flexing or resonance effects that would impede the conduct of CPR. 
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201.9.8.3.3 Dynamic forces due to loading from persons 

Subclause 201.9.8.3.3 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 
applies. 

201.9.8.4 Systems with MECHANICAL PROTECTIVE DEVICES 

Subclause 201.9.8.4 of IEC 60601-2-54:20092022 applies. 

Additional subclause: 

201.9.8.101 Shock absorbing means 

Subclause 201.9.8.101 of IEC 60601-2-54:20092022 applies. 

201.10 Protection against unwanted and excessive radiation HAZARDS 

Clause 201.10 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 applies. 

NOTE See Clause 203. 

201.11 Protection against excessive temperatures and other HAZARDS 

Clause 11 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies, except as follows: 

201.11.1 Excessive temperatures in ME EQUIPMENT 

201.11.1.1 * Maximum temperature during NORMAL USE 

Addition: 

Table 24 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 shall be used for INTERVENTIONAL X-RAY EQUIPMENT parts which 
can, in NORMAL USE, have prolonged contact with the PATIENT. 

201.11.6 Overflow, spillage, leakage, ingress of water or particulate matter, cleaning, 
disinfection, sterilization and compatibility with substances used with the ME 
EQUIPMENT 

201.11.6.1 * General 

Addition: 

All components which can come into contact with PATIENTS' secretions, excretions, other body 
fluids, or other fluids shall be constructed so that: 

– covers or drapes can be employed to divert these fluids away from the INTERVENTIONAL X-
RAY EQUIPMENT, and  

– the INTERVENTIONAL X-RAY EQUIPMENT surfaces over which the fluids can flow are suitable 
for cleaning and disinfection. 

Guidance shall be provided for the use of the cleaning and disinfecting agents listed in the 
ACCOMPANYING DOCUMENTS. 

Surfaces of the INTERVENTIONAL X-RAY EQUIPMENT likely to be exposed to specified cleaning and 
disinfecting agents shall be designed so that they are protected from, or are otherwise tolerant, 
of the agents concerned. 

Full document details: IEC 60601-2-43 2022 RLV

http://avadocuments2026.com/doc/iec-60601-2-43-2022-rlv
http://avadocuments2026.com/doc/iec-60601-2-43-2022-rlv


IEC 60601-2-43:2022 RLV © IEC 2022 – 23 –  

It should be assumed that all external surfaces of the X-RAY SOURCE ASSEMBLY, the GANTRY, the 
X-RAY IMAGE RECEPTOR assembly, the PATIENT SUPPORT and the tableside controls may can be 
contaminated by PATIENTS’ body fluids in the course of NORMAL USE. 

NOTE 1 This subclause is modified compared to the first edition of IEC 60601-2-43:2000. 

NOTE 2 Attention is drawn to the additional requirements in 201.7.9.2.12 concerning cleaning and disinfection. 

201.11.6.5 Ingress of water or particulate matter into ME EQUIPMENT and ME SYSTEMS  

Additional subclauses: 

201.11.6.5.101 Footswitches 

The footswitches of INTERVENTIONAL X-RAY EQUIPMENT, that are located at the table side, shall 
be operable even if the floor is covered with 25 mm of a saline solution. 

NOTE Attention is drawn to the limitation of operating voltage imposed by 8.10.4 in the general standard 
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020. 

Compliance is determined by mechanically actuating and releasing the footswitch (with no 
electrical power source connected) 900 times in 25 mm depth of a saline solution of at least 
0,9 % weight to volume of sodium chloride in water over a period of 1 h; then checking its 
functionality and electrical safety in accordance with the general standard IEC 60601-1:2005, 
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020. In addition, there shall be 
no evidence of fluid having reached mechanical parts that might deteriorate if they remain wet 
indefinitely. 

Tableside connections of footswitch cable should be at least 25 mm above floor level.  

Compliance is determined by inspection. 

NOTE This subclause is modified compared to the first edition of IEC 60601-2-43:2000. 

201.11.6.5.102 * Sources of dust and other particles 

Sources of dust or other particles due to the INTERVENTIONAL X-RAY EQUIPMENT shall not be 
directed towards the PATIENT. 

Parts of the INTERVENTIONAL X-RAY EQUIPMENT mounted above the PATIENT shall be designed to 
minimize the accumulation of dust, which could otherwise fall onto the PATIENT. 

The instructions for use shall specify the PROCEDURE for removal of dust from parts of the 
INTERVENTIONAL X-RAY EQUIPMENT that are mounted above the PATIENT. 

Compliance is checked by inspection. 

NOTE This subclause is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.11.6.5.103 * ENCLOSURES 

The degree of protection without ACCESSORIES is as follows: 

– Footswitches shall have a minimum degree of protection of IPX7. 
– Tableside controls should have a minimum degree of protection of IPX3. 
– PATIENT SUPPORT should have a minimum degree of protection of IPX2 or should be 

protected against spraying water at any angle up to 15° from the vertical. For the PATIENT 
SUPPORT test, testing may be considered sufficient by angulating the PATIENT SUPPORT 15° 
from the horizontal position. 
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– Image monitor may be IPX0 (i.e. no marking required) 
– X-RAY TUBE ASSEMBLY and associated GANTRY elements should have a minimum degree of 

protection of IPX2, except for INTERVENTIONAL X-RAY EQUIPMENT with a FIXED over-table X-
RAY SOURCE ASSEMBLY. The ACCOMPANYING DOCUMENTS shall describe the associated 
GANTRY elements that are included within the IPX2 classification. Testing may be considered 
sufficient by tilting the C-arm in the least favourable position with a maximum of 15° in any 
direction from the vertical position. 

There shall be no ingress of water under the specified test conditions of IEC 60529:1989, 
IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013. 

NOTE This subclause is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.11.8 Interruption of the power supply / SUPPLY MAINS to ME EQUIPMENT 

Subclause 201.11.8 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 
applies. 

Additional subclauses: 

201.11.101 Protection against excessive temperatures of X-RAY TUBE ASSEMBLIES 

Subclause 201.11.101 of IEC 60601-2-54:2009 and IEC 60601 2-54:2009/AMD1:2015 applies. 

201.11.1021  Protection against excessive temperatures of BEAM LIMITING DEVICES 

Subclause 201.11.1021 of IEC 60601-2-54:20092022 applies. 

201.12 Accuracy of controls and instruments and protection against hazardous 
outputs 

Clause 12 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies, except as follows: 

NOTE In accordance with subclause 12.4.5 of the general standard IEC 60601-1:2005, 
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020, the dose related aspects of this topic are 
addressed in 203.6.4.3. 

201.12.4 * Protection against hazardous output 

201.12.4.5.2 Diagnostic X-RAY EQUIPMENT 

Replacement: 

INTERVENTIONAL X-RAY EQUIPMENT shall comply with IEC 60601-1-3:2008, 
IEC 60601-1-3:2008/AMD1:2013 and IEC 60601-1-3:2008/AMD2:2021as modified by this 
particular standard in Clause 203. 

Compliance is checked as specified in IEC 60601-1-3:2008, IEC 60601-1-3:2008/AMD1:2013 
and IEC 60601-1-3:2008/AMD2:2021as modified by this particular standard in Clause 203. 

Additional subclauses: 

201.12.4.101 Information to the OPERATOR 

201.12.4.101.1 * PATIENT data 

Information shall be available on the DISPLAY concerning the identity of the PATIENT and the 
medical procedure to which displayed images relate. 
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In the case of emergency interventions, this requirement is exempted. 

Compliance is determined by inspection and functional tests. 

201.12.4.101.2 Management of image storage capacity 

In the instructions for use, the need to check regularly the available storage capacity and 
secure/archive important records shall be stated. 

Upon completion of entry of the PATIENT data at the beginning of a new case, the INTERVENTIONAL 
X-RAY EQUIPMENT shall indicate the available image storage capacity.  

When the operating parameters have been entered, prior to acquiring any run, the 
INTERVENTIONAL X-RAY EQUIPMENT shall indicate if there is insufficient storage space to store the 
run completely under the programmed conditions or shall state the number of frames possible 
or the acquisition IRRADIATION TIME available, at the frame rate and resolution selected.  

When there is not sufficient storage space, it shall be indicated at the working position of the 
OPERATOR. 

In the event of the INTERVENTIONAL X-RAY EQUIPMENT reaching a zero storage space condition, 
RADIOGRAPHY either shall not be possible or be stopped, unless data has been stored elsewhere 
and the INTERVENTIONAL X-RAY EQUIPMENT has a means to determine that data has been stored 
successfully elsewhere. 

NOTE This subclause is modified compared to the first edition of IEC 60601-2-43:2000. 

Compliance is determined by inspection and functional tests. 

201.12.4.101.3 * Image DISPLAYS 

During RADIOSCOPY, the live image shall always occupy the same DISPLAY location. The status 
of all displayed images, in particular whether they are currently live or stored and, if stored, 
whether they are "last-image-hold" images a LIH RADIOGRAM or previously stored reference 
images, shall be indicated at their relevant DISPLAY locations. 

Compliance is determined by inspection and functional tests. 

201.12.4.101.4 Indications of emergency power supply 

For PERMANENTLY INSTALLED INTERVENTIONAL X-RAY EQUIPMENT, if an emergency power supply 
is provided with the INTERVENTIONAL X-RAY EQUIPMENT, a visual indicator shall be displayed in 
the event of failure of the SUPPLY MAINS indicating that the INTERVENTIONAL X-RAY EQUIPMENT is 
operating on the emergency power supply. 

This indicator shall be visible at the working positions of the OPERATOR. 

Compliance is determined by inspection and functional tests. 

NOTE 1 See also 201.7.9.2.104 for requirements on ACCOMPANYING DOCUMENTS. See also 201.12.4.108 for 
requirements on operation of the emergency power supply. 

NOTE 2 This subclause is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.12.4.102 * IMAGE DISPLAY DELAY 

IMAGE DISPLAY DELAY during RADIOSCOPY shall be as short as reasonably practicable. The 
appropriate limit shall be determined in the RISK MANAGEMENT FILE. 
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The instructions for use shall state that, if the RADIOGRAPHY mode is misused on purpose by the 
OPERATOR for real-time imaging, the IMAGE DISPLAY DELAY may can be longer than in RADIOSCOPY. 

Compliance is checked by inspection of the instructions for use and the RISK MANAGEMENT FILE 
and by appropriate functional tests. 

NOTE This subclause is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.12.4.103 * Documentation of image orientation 

If it is possible for the OPERATOR to change the image orientation, the INTERVENTIONAL X-RAY 
EQUIPMENT shall have means to document the image orientation on both the displayed and 
stored images. 

The INTERVENTIONAL X-RAY EQUIPMENT shall have means to document the PATIENT orientation. 

Compliance is checked by functional tests. 

NOTE This subclause is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.12.4.104 * Availability of RADIOSCOPY during networking activities 

Networking activities shall not have an impact on the availability of RADIOSCOPY. 

Compliance is checked by functional tests. 

NOTE This subclause is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.12.4.105 * Appropriate mask location for subtracted images 

When automatic subtraction means are provided for imaging MODES OF OPERATION where 
several mask images are acquired at different equipment positions, for any given image to be 
subtracted, the corresponding mask image shall be selected so that the difference between the 
position of the equipment at which this mask image was acquired and the position of the 
equipment for the image to be subtracted with this mask is minimized. 

Compliance is checked by inspection of the RISK MANAGEMENT FILE and by functional tests. 

NOTE This subclause is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.12.4.106 * Tableside controls 

For tableside controls, as a minimum, the following user interface controls, requiring operation 
by touch, shall be individually and unambiguously identifiable both by touch alone and also by 
sight alone: 

– GANTRY and PATIENT SUPPORT motions controls (not including motion controls for 
preselecting INTERVENTIONAL X-RAY EQUIPMENT positions); 

– IRRADIATION SWITCHES (other than footswitches); 
– collimation beam limitation blade control (not including WEDGE FILTER control). 

Collimation Beam limitation blade control may additionally be operated by a duplicated tableside 
control, such as a touchscreen user interface. 

All tableside controls shall be identifiable under the lighting conditions for the INTENDED USE, 
and if applicable, when covered by transparent protective drapes. 

Compliance is checked by inspection and by functional tests. 
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NOTE A tableside control is a control that can be operated adjacent to the PATIENT during a RGI PROCEDURE 
regardless of whether or not it is physically attached to the PATIENT SUPPORT. A footswitch is not a tableside control 
for the purposes of this subclause. 

201.12.4.107 * Image measuring functions 

The instructions for use shall describe the image measuring functions, their units and their 
related inaccuracies with regards to the INTENDED USE. 

The errors in image measuring functions introduced by the INTERVENTIONAL X-RAY EQUIPMENT 
shall be as small as reasonably practicable depending on the MODE OF OPERATION and INTENDED 
USE. 

For measurements displayed by the INTERVENTIONAL X-RAY EQUIPMENT having a measuring 
function, each value shall be displayed together with its unit. 

Compliance is checked by inspection of the RISK MANAGEMENT FILE and appropriate inspection 
and functional tests. 

NOTE This subclause is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.12.4.108 Provision for emergency power supply 

The requirements in this subclause apply only for INTERVENTIONAL X-RAY EQUIPMENT that is 
PERMANENTLY INSTALLED and that is provided with an emergency power supply. For such 
INTERVENTIONAL X-RAY EQUIPMENT, the return to the SUPPLY MAINS in case of power failure shall 
be as follows: 

a) If RADIOSCOPY is currently being performed,  
– in the case of automated return to SUPPLY MAINS, the SUPPLY MAINS return shall be 

performed without interruption of RADIOSCOPY; 
– in the case of manually controlled SUPPLY MAINS return, there shall be an indication of 

the state of SUPPLY MAINS, to allow for initiating the switching back to SUPPLY MAINS by 
the OPERATOR. This indicator shall be visible at the working positions of the OPERATOR. 

b) If RADIOSCOPY is currently not being performed,  
– in the case of automated return to SUPPLY MAINS, there shall be no interruption in the 

availability of RADIOSCOPY; 
– in the case of manually controlled SUPPLY MAINS return, there shall be an indication of 

the state of SUPPLY MAINS. This indicator shall be visible at the working positions of the 
OPERATOR. An immediate switching back by the OPERATOR shall be possible when the 
SUPPLY MAINS is indicated to be available. 

Compliance is checked by functional tests. 

NOTE 1 See 201.12.4.101.4 for requirements on indications of emergency power supply mode. See also 
201.7.9.2.1043.102 for requirements on ACCOMPANYING DOCUMENTS. 

NOTE 2 This subclause is an addition compared to the first edition of IEC 60601-2-43:2000. 

201.13 HAZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT 

Clause 13 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies. 

201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS) 

Clause 14 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies. 
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201.15 Construction of ME EQUIPMENT 

Clause 15 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies, except as follows: 

Additional subclauses: 

201.15.101 * Configuration for cardiopulmonary resuscitation (CPR) 

In NORMAL CONDITION, the INTERVENTIONAL X-RAY EQUIPMENT shall be so constructed that it can 
be placed in a configuration designated for CPR within 15 s. This period may be is increased 
by 1 s for each 15° of tilt that the current working position of the PATIENT SUPPORT deviates from 
the CPR position. 

In SINGLE FAULT CONDITIONS excluding SUPPLY MAINS failure, the INTERVENTIONAL X-RAY 
EQUIPMENT shall be so constructed that it can either comply with the CPR configuration time in 
NORMAL USE or shall be able to release or properly position the PATIENT within a time as low as 
reasonably practicable. 

Compliance is determined by inspection of the RISK MANAGEMENT FILE and by appropriate 
functional tests. 

In case of SUPPLY MAINS failure, the requirement for the NORMAL CONDITION applies. 

Compliance is checked by disconnecting the INTERVENTIONAL X-RAY EQUIPMENT from the SUPPLY 
MAINS and verifying that the EQUIPMENT can be placed in CPR conditions. 

NOTE This subclause is modified compared to the first edition of IEC 60601-2-43:2000. 

201.15.102 Attachment of sterile drapes 

Means shall be provided, and described in the instructions for use, for allowing sterile drapes 
to be attached to the INTERVENTIONAL X-RAY EQUIPMENT or its ACCESSORIES to enable RGI 
PROCEDURES to be conducted with an appropriate level of sterility. 

Compliance is determined by inspection of the INTERVENTIONAL X-RAY EQUIPMENT and the 
instructions for use. 

201.16 ME SYSTEMS 

Clause 16 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies, except as follows: 

201.16.8 Interruption of the power supply to parts of an ME SYSTEM 

Replacement: 

Subclause 201.16.8 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 
applies. 

201.17 Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS 

Clause 17 of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 applies, except as follows: 

Amendment of the compliance method: 
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Compliance is checked as specified in IEC 60601-1-2:2014 and 
IEC 60601-1-2:2014/AMD1:2020, except where modified by Clause 202. 

202 Electromagnetic disturbances – Requirements and tests 

IEC 60601-1-2:2014 and IEC 60601-1-2:2014/AMD1:2020 apply, except as follows: 

Additional clause: 

202.101 Immunity testing of ESSENTIAL PERFORMANCE 

Subclause 202.101 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD1:20152022 
applies. 

203 RADIATION PROTECTION in diagnostic X-RAY EQUIPMENT 

IEC 60601-1-3:2008, IEC 60601-1-3:2008/AMD1:2013 and IEC 60601-1-3:2008/AMD2:2021 
apply, except as follows: 

203.4 General requirements 

203.4.1 Statement of compliance 

Replacement: 

If, for INTERVENTIONAL X-RAY EQUIPMENT, compliance with this document is to be stated, the 
statement shall be made in include the followings: 

– MODEL OR TYPE REFERENCE; 
– IEC 60601-2-43:2010, IEC 60601-2-43:2010/AMD1:2017 and IEC 60601-2-

43:2010/AMD2:20192022. 

Additional subclause: 

203.4.101 Qualifying conditions for defined terms 

Clause 203.4.101 of IEC 60601-2-54:20092022 applies. 

203.5.2.1 References in subclauses 

Table 2 – Subclauses requiring statements in ACCOMPANYING DOCUMENTS 

Amendment: 

In Table 2 of IEC 60601-1-3:2008, the line about Clinical protocols, Subclause 5.2.4.4, does 
not apply. 

203.5.2.4 Instructions for use 

203.5.2.4.4 Clinical protocols 

Subclause 5.2.4.4 of IEC 60601-1-3:2008 does not apply. 

203.5.2.4.5 Deterministic effects 

Additional subclauses: 
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203.5.2.4.5.101 * Dosimetric information for X-RAY EQUIPMENT specified for RADIOSCOPY 
and/or SERIAL RADIOGRAPHY 

NOTE Differences related to the same subclause in IEC 60601-2-54:2022 include: point b): item 1), item 2) and 
item 5); point c): the variations due to selectable ADDED FILTERS, etc. are to be given for all settings and not for only 
two settings. 

a) SKIN DOSE levels 

The instructions for use shall draw attention to the RISK of local SKIN DOSE levels that cause 
deterministic effects (tissue reactions) under the INTENDED USE in the case of repetitive or 
prolonged exposure. The effect of the various selectable settings available in both RADIOSCOPY 
and RADIOGRAPHY on the RADIATION QUALITY, the delivered REFERENCE AIR KERMA or REFERENCE 
AIR KERMA RATE shall be described. 

Compliance is checked by inspection of the instructions for use. 

b) Available settings 

In the instructions for use, information shall be provided on the available configurations 
delivered by the MANUFACTURER such as MODES OF OPERATION, settings of LOADING FACTORS and 
other operating parameters that affect the RADIATION QUALITY or the prevailing value of 
REFERENCE AIR KERMA (RATE) in the INTENDED USE. If applicable this information shall include: 

1) the values of the REFERENCE AIR KERMA (RATE) applying to the MODES OF OPERATION in 
RADIOSCOPY designated normal and low in accordance with 203.6.101; 

2) details of all other MODES OF OPERATION, giving the default values of the REFERENCE AIR 
KERMA (RATE), and the available ranges for any factor that can be varied after the MODE 
OF OPERATION has been selected; 

3) the settings of LOADING FACTORS and other operating parameters in RADIOSCOPY 
delivering the highest available REFERENCE AIR KERMA RATE; 

4) the settings of LOADING FACTORS and other operating parameters in RADIOGRAPHY 
delivering the highest available REFERENCE AIR KERMA per frame; 

5) one set of REFERENCE AIR KERMA (RATE) values typical of RADIOGRAPHY for distinctive 
types of procedure RGI PROCEDURES for which the INTERVENTIONAL X-RAY EQUIPMENT is 
intended to be used. 

Compliance is checked by inspection of the instructions for use.  

c) RADIATION data 

In the instructions for use, for the MODES OF OPERATION and sets of values described in 
accordance with the settings in b) above, representative values of REFERENCE AIR KERMA (RATE) 
shall be given, based on measurement by the method described in 203.5.2.4.5.102. 

In addition, representative values of REFERENCE AIR KERMA (RATE) based on measurement by 
the method described in 203.5.2.4.5.102 shall be given in the instructions for use, for 
respectively the MODES OF OPERATION and sets of values described in accordance with the 
settings in b) 1) and b) 2) of this subclause, and if they are adjustable by the OPERATOR in the 
MODE OF OPERATION concerned, for all settings of the following factors: 

– selectable ADDED FILTERS; 
– ENTRANCE FIELD SIZE; 
– X-RADIATION pulse repetition frequency. 

Information shall be given on the configurations of the INTERVENTIONAL X-RAY EQUIPMENT and 
the test geometries that can be used in the PROCEDURE described in 203.5.2.4.5.102 to verify 
the values given. Although it is required to provide details to enable verification by measurement 
in accordance with 203.5.2.4.5.102, the stated values may be determined originally by other 
methods, including calculation, leading to values that are in compliance, subject to the permitted 
tolerances, when verified by the method given in 203.5.2.4.5.102. 
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MEASURED VALUES shall not deviate from stated values by more than 50 %. 

Compliance is checked by functional tests and inspection of the instructions for use. The stated 
values REFERENCE AIR KERMA (RATE) and statements concerning the variation of these values 
are verified by the method described in 203.5.2.4.5.102, using configurations and test 
geometries and settings described in the instructions for use. 

d) PATIENT ENTRANCE REFERENCE POINT 

In the instructions for use, the location of the PATIENT ENTRANCE REFERENCE POINT shall be 
described as specified for the type of INTERVENTIONAL X-RAY EQUIPMENT:  

The PATIENT ENTRANCE REFERENCE POINT is located: 

– 1 cm above the PATIENT SUPPORT for INTERVENTIONAL X-RAY EQUIPMENT with the X-RAY 
SOURCE ASSEMBLY below the PATIENT SUPPORT; 

– 30 cm above the PATIENT SUPPORT for INTERVENTIONAL X-RAY EQUIPMENT with the X-RAY 
SOURCE ASSEMBLY above the PATIENT SUPPORT; 

– 15 cm from the ISOCENTRE in the direction of the FOCAL SPOT for C-arm INTERVENTIONAL X-
RAY EQUIPMENT or  

• for C-arm INTERVENTIONAL X-RAY EQUIPMENT without an ISOCENTRE, a point along the X-
RAY BEAM AXIS defined by the MANUFACTURER as being representative of the point of 
intersection of the X-RAY BEAM AXIS with the PATIENT SURFACE. In this case, the statement 
in the instructions for use shall include the rationale for the choice of position made by 
the MANUFACTURER or  

• at the point representing the minimum FOCAL SPOT TO SKIN DISTANCE for C-arm 
INTERVENTIONAL X-RAY EQUIPMENT with FOCAL SPOT TO IMAGE RECEPTOR DISTANCE less 
than 45 cm, 

– for INTERVENTIONAL X-RAY EQUIPMENT not listed above the PATIENT ENTRANCE REFERENCE 
POINT shall be specified by the MANUFACTURER.  

Compliance is checked by inspection of the instructions for use 

203.5.2.4.5.102 * Test for dosimetric information 
a) Relevant parameters 

It is required in 203.5.2.4.5.101 to provide, in the instructions for use, a description of the 
configurations and test geometries applying to the stated values of REFERENCE AIR KERMA (RATE). 
The following are examples of factors that need to could be referenced, when relevant to the 
INTERVENTIONAL X-RAY EQUIPMENT settings concerned. 

i) Equipment configuration 
1) Orientation of the X-RAY BEAM 

2) PATIENT SUPPORT in or out 
3) ANTI-SCATTER GRID in or out  

4) Appropriate ENTRANCE FIELD SIZE selected 
ii) Operating settings (representative of NORMAL USE) 

1) Technical details of parameters included in each MODE OF OPERATION 
2) Frame rate 

3) Selectable ADDED FILTERS automatically applied 
4) Selectable ADDED FILTERS manually applied 
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iii) Test geometry 
1) FOCAL SPOT TO IMAGE RECEPTOR DISTANCE 

2) Distance of FOCAL SPOT to measuring detector 
3) RADIATION FIELD size at the measuring detector 

4) Positioning of PHANTOM (see item c) below) 
5) Positioning of measuring detector (see item c) below) 

b) Checking the test conditions 

Before any dosimetric measurements are made, verify that the particulars of the INTERVENTIONAL 
X-RAY EQUIPMENT settings under test and the associated measuring arrangements given in the 
instructions for use are in compliance with 203.5.2.4.5.101.  

c) Measurements and test conditions: 
– Use a 20 cm polymethyl-methacrylate (PMMA) PHANTOM (the PHANTOM may be fabricated 

from layers of material) comprising of rectangular blocks with sides equal to or exceeding 
25 cm. Area density of the nominal 20 cm PHANTOM: 23,5 g/cm2, with a relative tolerance 
of ± 5 %. 

– Use a DOSIMETER with a measuring detector small enough to cover not more than 80 % 
of the area of the X-RAY BEAM in the plane of measurement, and the area of its surface 
perpendicular to the source-detector axis shall not exceed 30 cm2. 

– The PHANTOM is placed near the X-RAY IMAGE RECEPTOR, leaving as much of the available 
distance as possible between the X-RAY SOURCE ASSEMBLY and the ENTRANCE SURFACE 
of the PHANTOM.  

– Position the measuring detector at a point that is either: 

• the PATIENT ENTRANCE REFERENCE POINT (only if there is at least 20 cm distance 
between the measuring detector and the PHANTOM) 

or 

• half-way between the FOCAL SPOT and the ENTRANCE SURFACE of the PHANTOM. In that 
case, the readings are to be corrected MEASURED VALUES include scaling to the 
appropriate distance.  

– Measure the AIR KERMA RATE for the RADIOSCOPY settings for which a value of REFERENCE 
AIR KERMA RATE is required to be stated in 203.5.2.4.5.101 c).  

– Measure the AIR KERMA per image for RADIOGRAPHY settings as required to be stated in 
203.5.2.4.5.101 c). 

– For each setting required in 203.5.2.4.5.101, measure the AIR KERMA (RATE) using the 
PHANTOM described: 

• for all representative OPERATOR selectable ENTRANCE FIELD SIZES; 

• for all representative OPERATOR selectable ADDED FILTERS; 

• for all representative OPERATOR selectable pulse repetition frequencies. 
– The surface of the PHANTOM shall be aligned perpendicular to the X-RAY BEAM AXIS within 

±2 ° in all directions.  

NOTE This item about PHANTOM alignment is an addition compared to the first edition of IEC 60601-2-43:2000. 

Additional subclauses: 

203.5.2.4.101 Instruction for use of the IRRADIATION disabling switch 

The instructions for use shall recommend mention that the IRRADIATION disabling switch be used 
at all times, except when a RGI PROCEDURE is in progress, to prevent the possibility of RADIATION 
being emitted through the inadvertent actuation of an IRRADIATION SWITCH. 
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203.5.2.4.102 EXAMINATION PROTOCOLS 

Subclause 203.5.2.4.101 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 
applies. 

NOTE The numbering of the cited subclause from IEC 60601-2-54 is different.  

203.6 RADIATION management 

203.6.1 General 

Additional subclauses: 

203.6.1.101 Management of RADIOSCOPY image storage 

INTERVENTIONAL X-RAY EQUIPMENT shall provide the capability to store a RADIOSCOPY REPLAY 
IMAGE SEQUENCE for DISPLAY. This capability may be limited to storage of images as follows: 

– at pulse rates up to 10 pulses per second, the last 30 s of RADIOSCOPY; 
– for pulse rates greater than 10 pulses per second, the last 300 images; 
– for continuous RADIOSCOPY, the last 10 s of RADIOSCOPY.  

This requirement does not apply to MOBILE X-RAY EQUIPMENT with a maximum FOCAL SPOT TO 
IMAGE RECEPTOR DISTANCE less than 45 cm and that is specified for extremities use only in its 
INTENDED USE. 

NOTE The storage is not required to be a permanent storage. 

Compliance is checked by functional test. 

203.6.1.102 Management of EXAMINATION PROTOCOLS 

Subclause 203.6.1.102 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 
applies. 

203.6.2 Initiation and termination of the IRRADIATION 

Subclause 203.6.2 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 applies. 

203.6.3 RADIATION dose and RADIATION QUALITY 

203.6.3.1 Adjustment of RADIATION dose and RADIATION QUALITY 

Subclause 203.6.3.1 of IEC 60601-2-54:20092022 applies except that the additional manual 
control without the use of the AUTOMATIC CONTROL SYSTEM in subclause 203.6.3.1 b) of 
IEC 60601-2-54:20092022 is not possible. 

203.6.3.2 Reproducibility of the RADIATION output 

Subclause 203.6.3.2 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 
applies. 

Additional subclauses: 

203.6.3.101 Limitation of the REFERENCE AIR KERMA RATE in RADIOSCOPY  

Subclause 203.6.3.101 of IEC 60601-2-54:20092022 applies. 
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203.6.3.102 High-level control (HLC)  

Subclause 203.6.3.102 of IEC 60601-2-54:20092022 applies. 

203.6.3.103 * X-RADIATION pulse repetition frequency during RADIOSCOPY 

If the RADIOSCOPY pulse rate is selectable, the minimum pulse rate shall be less than or equal 
to 4 pulses per second. 

203.6.4 Indication of operational states 

203.6.4.2 Indication of LOADING STATE 

Addition: 

The LOADING STATE shall be indicated by a yellow indicator on the CONTROL PANEL. 

At the initiation of IRRADIATION, a brief audible signal shall be indicated at the working position 
of the OPERATOR. The audible signal shall be different for RADIOSCOPY and for RADIOGRAPHY. 
Means shall be provided to adjust or inactivate these audible signals and shall be described in 
the ACCOMPANYING DOCUMENTS. All of these requirements do not apply to high-level control (HLC) 
RADIOSCOPY. 

NOTE This item is an addition compared to the first edition of IEC 60601-2-43:2000. 

Compliance is checked by inspection. 

203.6.4.3 Indication of LOADING FACTORS and MODES OF OPERATION 

Subclause 203.6.4.3 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 
applies. 

203.6.4.4 Indication of automatic modes 

Subclause 203.6.4.4 of IEC 60601-2-54:20092022 applies. 

203.6.4.5 * Dosimetric indications 

Addition: 

NOTE 1 Differences related to the same subclause in IEC 60601-2-54:2009, IEC 60601-2-54:2009/AMD1:2015 and 
IEC 60601-2-54:2009/AMD2:20182022 include: the 1st dash of the 3rd paragraph is applicable also to SERIAL 
RADIOGRAPHY; in the 4th paragraph, the minimal value is 2,5 Gy⋅cm2 instead of 5 µGy⋅m2, i.e. is 50 times larger; the 
recommended unit for displaying the DOSE AREA PRODUCT is Gy⋅cm2; a requirement to have means for configuring the 
display unit of the DOSE AREA PRODUCT is present; additional requirements and recommendations are present after 
the requirement about DOSE AREA PRODUCT METERS, including additional requirement and recommendation about 
DOSE MAP and SKIN DOSE MAP; and also, unlike in IEC 60601-2-54, there is no specific requirement for INDIRECT 
RADIOGRAPHY and DIRECT RADIOGRAPHY. 

The ACCOMPANYING DOCUMENTS shall provide information on the performance of the dosimetric 
indications and describe the operations required to maintain this performance within 
specification. 

Means shall be provided to reset to zero the values of all the cumulative dosimetric indications 
prior to the commencement of a new examination or RGI PROCEDURE. 

INTERVENTIONAL X-RAY EQUIPMENT specified for either RADIOSCOPY or RADIOSCOPY and 
RADIOGRAPHY shall satisfy the following requirements.  

– The value of the mean REFERENCE AIR KERMA RATE shall be displayed during RADIOSCOPY 
and during SERIAL RADIOGRAPHY in mGy/min together with this unit. This value shall be 
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continuously displayed at the working position of the OPERATOR during the actuation of the 
IRRADIATION SWITCH and updated at least once every second. 

– The value of the cumulative REFERENCE AIR KERMA resulting from RADIOSCOPY and 
RADIOGRAPHY since the last reset operation shall be  

• continuously displayed at the working position of the OPERATOR in mGy together with this 
unit and updated at least once every 5 s; or 

• displayed not later than 5 s after the interruption or termination of LOADING. 
– The values for the REFERENCE AIR KERMA RATE and the cumulative REFERENCE AIR KERMA shall 

be clearly distinguishable from each other. 
– The REFERENCE AIR KERMA RATE and the cumulative REFERENCE AIR KERMA shall not deviate 

from their respective displayed values by more than ± 35 % over the range of 6 mGy/min 
and 100 mGy to the maximum values. 

– The displayed values of REFERENCE AIR KERMA RATE and cumulative REFERENCE AIR KERMA 
may be measured or calculated. 

INTERVENTIONAL X-RAY EQUIPMENT shall be provided with an indication of the cumulative DOSE 
AREA PRODUCT resulting from RADIOGRAPHY and from RADIOSCOPY since the last reset operation. 
The DOSE AREA PRODUCT may be measured or calculated. The value should be expressed in 
Gy⋅cm2. Means shall be provided to the RESPONSIBLE ORGANIZATION to allow configuring the unit 
for display of DOSE AREA PRODUCT at least among all the following: 

– Gy⋅cm2; 

– µGy⋅m2 or cGy⋅cm2; 

– mGy⋅cm2. 

The instructions for use shall indicate that the unit for display of DOSE AREA PRODUCT is 
configurable. 

The overall uncertainty of the displayed values of the cumulative DOSE AREA PRODUCT above 
2,50 Gy⋅cm2 shall not exceed 35 %. 

NOTE 2 The DOSE AREA PRODUCT indication need is not mandatory to be provided at the working position of the 
OPERATOR. 

If part of the INTERVENTIONAL X-RAY EQUIPMENT, DOSE AREA PRODUCT METERS shall comply with 
IEC 60580:2019. 

The indications of cumulative REFERENCE AIR KERMA and REFERENCE AIR KERMA RATE shall be 
CLEARLY LEGIBLE 2,5 m from the DISPLAY in the procedure room. This DISPLAY may be included 
on an image monitor or it may be a separate device. 

The display label for the cumulative REFERENCE AIR KERMA and REFERENCE AIR KERMA RATE at 
the PATIENT ENTRANCE REFERENCE POINT shall not be designated as SKIN DOSE and SKIN DOSE 
rate respectively. 

When the cumulative REFERENCE AIR KERMA displayed on the INTERVENTIONAL X-RAY EQUIPMENT 
exceeds a threshold expected to produce skin injury, the INTERVENTIONAL X-RAY EQUIPMENT 
should display a visual warning to the OPERATOR. When such a DISPLAY is provided, the 
threshold value shall be adjustable. 

The INTERVENTIONAL X-RAY EQUIPMENT should have a DOSE MAP. 

NOTE 23 If a DOSE MAP is provided, it is intended for display during the RGI PROCEDURE and to be available for 
export at the end of the RGI PROCEDURE. 

NOTE 34 A SKIN DOSE MAP is preferred over other DOSE MAPS. An example of a DOSE MAP can be obtained by 
cumulating the values of REFERENCE AIR KERMA over ranges of the available parameters that influence the location of 
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the X-RAY BEAM relative to the PATIENT. When the INTERVENTIONAL X-RAY EQUIPMENT cannot determine the orientation 
of the X-RAY BEAM AXIS, creation of a DOSE MAP is not practical. Mapping head, chest, abdomen and pelvic anatomy 
is of primary value; mapping extremities is of secondary value due to smaller body part thickness and their variability 
in position on the PATIENT SUPPORT. 

A DOSE MAP shall not be designated as a SKIN DOSE MAP, unless the RADIATION dose quantity is 
SKIN DOSE. 

NOTE 45 Dosimetric indications apply also for operation in cone-beam CT mode. This provides a means to combine 
the RADIATION dose for all MODES OF OPERATIONS. 

Compliance is checked by inspection and by the appropriate functional tests. The tests for the 
REFERENCE AIR KERMA RATE and the cumulative REFERENCE AIR KERMA shall be performed with a 
LOADING STATE of duration longer than 3 s. 

During RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES, indications of one or more of the 
following items should be made available: 

– cumulative LOADING TIME of RADIOSCOPY for the whole RGI PROCEDURE; 
– cumulative LOADING TIME of RADIOSCOPY for at least one part of the RGI PROCEDURE 

determined by the OPERATOR; 
– cumulative number of IRRADIATIONS from RADIOGRAPHY for the whole RGI PROCEDURE; 
– cumulative number of IRRADIATIONS from RADIOGRAPHY for at least one part of the RGI 

PROCEDURE determined by the OPERATOR; 
– cumulative REFERENCE AIR KERMA for at least one part of the RGI PROCEDURE determined by 

the OPERATOR. 

Additional subclause: 

203.6.4.101 Indication of READY STATE 

Subclause 203.6.4.101 of IEC 60601-2-54:20092022 applies. 

203.6.5 AUTOMATIC CONTROL SYSTEM 

Subclause 203.6.5 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 applies. 

203.6.6 SCATTERED RADIATION reduction 

Subclause 203.6.6 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 applies, 
except as follows: 

Addition: 

INTERVENTIONAL X-RAY EQUIPMENT specified for paediatric applications shall have means to 
easily remove the ANTI-SCATTER GRID without the use of TOOLS. 

Compliance is determined by inspection and functional tests. 

203.6.7 Imaging performance 

Additional subclause: 

203.6.7.101 * Display of LAST IMAGE HOLD RADIOGRAM or RADIOSCOPY REPLAY IMAGE SEQUENCE 

INTERVENTIONAL X-RAY EQUIPMENT shall be equipped with means to display either a LIH 
RADIOGRAM or a RADIOSCOPY REPLAY IMAGE SEQUENCE following termination of the radioscopic 
IRRADIATION and shall comply with the following. 
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1) When the LIH RADIOGRAM is displayed, it shall be displayed following termination of the 
radioscopic IRRADIATION and shall remain visible either until an action by the OPERATOR or 
until display of the RADIOSCOPY REPLAY IMAGE SEQUENCE. 

2) Means shall be provided to clearly indicate to the OPERATOR whether a displayed image is 
– a LIH RADIOGRAM or a RADIOSCOPY REPLAY IMAGE SEQUENCE, or 
– from ongoing RADIOSCOPY. 

3) DISPLAY of the LIH RADIOGRAM or the RADIOSCOPY REPLAY IMAGE SEQUENCE shall be replaced 
by the RADIOSCOPY image concurrently with reinitiation of radioscopic IRRADIATION, unless a 
separate DISPLAY is provided for the RADIOSCOPY images. 

4) For a LIH RADIOGRAM obtained by retaining pre-termination RADIOSCOPY images, if the 
number of images and method of combining images are selectable by the OPERATOR, the 
selection shall be indicated prior to the initiation of the radioscopic IRRADIATION. 

Compliance is checked by inspection and functional tests. 

Additional subclauses: 

203.6.101 Range of AIR KERMA RATES in RADIOSCOPY 

For RADIOSCOPY the MODES OF OPERATION provided for NORMAL USE shall include two modes, 
designated normal and low respectively, producing different REFERENCE AIR KERMA RATES, such 
that the value for the low mode does not exceed 50 % of the value for the normal mode. 
Additional MODES OF OPERATION may be provided, with REFERENCE AIR KERMA RATES less or 
greater than the values for the normal and low modes.  

A control for the selection of any of these MODES OF OPERATION shall not also perform the 
function of an IRRADIATION SWITCH. 

An indication of the selected MODE OF OPERATION shall be provided at the working position of 
the OPERATOR. 

The INTERVENTIONAL X-RAY EQUIPMENT shall not default to a setting with a REFERENCE AIR KERMA 
RATE higher than that of the normal setting, when the INTERVENTIONAL X-RAY EQUIPMENT is being 
prepared for the commencement of a RGI PROCEDURE. 

Compliance is determined by inspection and functional tests and also by the test PROCEDURE 
given in 203.5.2.4.5.102 using the 20 cm polymethyl-methacrylate (PMMA) PHANTOM in order to 
verify the ratio of the REFERENCE AIR KERMA RATES at the designated normal and low MODES OF 
OPERATION. 

203.6.102 * Accessibility of switching between RADIOSCOPY and RADIOGRAPHY 

Means to switch between RADIOSCOPY and RADIOGRAPHY shall be provided at the working 
positions of the OPERATOR. 

Compliance is determined by inspection and functional tests. 

203.6.103 IRRADIATION disabling switch 

A switch shall be provided to disable/enable the LOADING STATE without affecting any other 
functions of the INTERVENTIONAL X-RAY EQUIPMENT. The operation of this switch shall not, in itself, 
be capable of initiating the LOADING STATE. 

The state of the IRRADIATION disabling switch shall be displayed at the working position of the 
OPERATOR. The switch should be configured to minimize the likelihood of accidental operation. 

Compliance is determined by inspection and functional tests. 
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203.6.104 * Last-image-hold (LIH) 

For RADIOSCOPY sequences that have not been stored, the INTERVENTIONAL X-RAY EQUIPMENT 
shall be equipped with means to store the LIH RADIOGRAM with other stored images.  

NOTE 1 Storage of the LIH RADIOGRAM is subject to 201.12.4.101.2. 

NOTE 2 This item is an addition compared to the first edition of IEC 60601-2-43:2000. The requirement for having 
a last-image-hold can be found in 203.6.7.101 of IEC 60601-2-54:2022. 

Compliance is determined by inspection and functional tests. 

203.6.105 Limitation of RADIATION output 

In the case of SINGLE FAULT CONDITIONS, there shall be no unwanted IRRADIATIONS. 

Compliance is checked by inspection of the RISK MANAGEMENT FILE and by functional tests. 

NOTE This item is an addition compared to the first edition of IEC 60601-2-43:2000. 

203.7 RADIATION QUALITY 

Subclause 203.7 of IEC 60601-2-54:2009, IEC 60601-2-54:2009/AMD1:2015 and IEC 60601-
2-54:2009/AMD2:20182022 applies. 

203.8 Limitation of the extent of the X-RAY BEAM and relationship between X-RAY FIELD 
and IMAGE RECEPTION AREA 

203.8.4 Confinement of EXTRA-FOCAL RADIATION 

Subclause 203.8.4 of IEC 60601-2-54:20092022 applies. 

203.8.5 Relationship between X-RAY FIELD and IMAGE RECEPTION AREA 

203.8.5.3 * Correspondence between X-RAY FIELD and EFFECTIVE IMAGE RECEPTION AREA 

Subclause 203.8.5.3 of IEC 60601-2-54:20092022 applies, except as follows: 

Addition: 

Regardless of the shape of the IMAGE RECEPTION AREA (circular and non-circular shape), when 
the X-RAY BEAM is perpendicular to the IMAGE RECEPTOR RECEPTION PLANE, the maximum area of 
the X-RAY FIELD shall conform to the following requirements: 

a) at least 80 % of the area of the X-RAY FIELD shall overlie the EFFECTIVE IMAGE RECEPTION 
AREA. EFFECTIVE IMAGE RECEPTION AREAS smaller than 10 cm in diameter or less than 10 cm 
in length on any side are exempted; 

b) the X-RAY FIELD measured from the centre of the IMAGE RECEPTION AREA in the direction of 
greatest misalignment with the IMAGE RECEPTION AREA shall not extend beyond the boundary 
of the EFFECTIVE IMAGE RECEPTION AREA by more than 2 cm. 

The additional requirement is applicable for all magnification steps and for minimum and 
maximum positions of the source FOCAL SPOT TO IMAGE RECEPTOR DISTANCE and for horizontal 
and vertical positions of the GANTRY. 

Compliance is checked by inspection and testing of the equipment by measurement of the X-
RAY FIELDS. When automatic adjustment of the RADIATION APERTURE is provided, allow a period 
of at least 5 s before measurements are made, in order for the automatic mechanism to 
complete any adjustment occurring during the tests (see Annex AA).  
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203.8.5.4 Positioning of the PATIENT and restriction of the irradiated area 

Subclause 203.8.5.4 of IEC 60601-2-54:20092022 applies. 

Additional subclauses: 

203.8.101 Boundary and dimensions of the X-RAY FIELD 

Subclause 203.8.101 of IEC 60601-2-54:20092022 applies. 

203.8.102 Methods of beam limitation in X-RAY EQUIPMENT 

Additional subclauses: 

203.8.102.1 General 

Subclause 203.8.102.1 of IEC 60601-2-54:20092022 applies. 

203.8.102.2 Indication on the X-RAY EQUIPMENT 

INTERVENTIONAL X-RAY EQUIPMENT shall provide a graphical representation of the boundaries of 
the X-RAY FIELD on the image DISPLAY while the BEAM LIMITING DEVICE is adjusted when no 
IRRADIATION SWITCH is actuated. This representation shall be 

– provided at the working position of the OPERATOR, and 
– updated during BEAM LIMITING DEVICE adjustment. 

203.8.102.3 Indication in the instructions for use 

Subclause 203.8.102.3 of IEC 60601-2-54:20092022 applies. 

203.8.102.4 Accuracy of marked and written indications 

Subclause 203.8.102.4 of IEC 60601-2-54:20092022 applies. 

203.8.103 Interception of the X-RAY BEAM in RADIOSCOPY 

Subclause 203.8.103 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 
applies. 

203.8.104 Positioning of the X-RAY BEAM AXIS 

Subclause 203.8.104 of IEC 60601-2-54:20092022 applies. 

203.9 FOCAL SPOT TO SKIN DISTANCE 

Subclause 203.9 of IEC 60601-2-54:2009 and IEC 60601-2-54:2009/AMD2:20182022 applies. 

203.10 ATTENUATION of the X-RAY BEAM between the PATIENT and the X-RAY IMAGE RECEPTOR 

Subclause 203.10 of IEC 60601-2-54:20092022 applies. 

203.11 Protection against RESIDUAL RADIATION 

Subclause 203.11 of IEC 60601-2-54:20092022 applies. 

203.12 Protection against LEAKAGE RADIATION 

Subclause 203.12 of IEC 60601-2-54:20092022 applies. 
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203.13 Protection against STRAY RADIATION 

203.13.2 Control of X-RAY EQUIPMENT from a PROTECTED AREA 

Subclause 203.13.2 of IEC 60601-2-54:20092022 applies. 

203.13.3 Protection by distance 

Subclause 203.13.3 of IEC 60601-2-54:20092022 applies. 

203.13.4 Designated SIGNIFICANT ZONES OF OCCUPANCY 

Subclause 13.4 of IEC 60601-1-3:2008 applies, except as follows: 

Replacement of the third dashed item in the third paragraph in 13.4 of IEC 60601-1-3:2008: 

– Isokerma maps shall be provided in the ACCOMPANYING DOCUMENTS, describing the 
distribution of STRAY RADIATION around the INTERVENTIONAL X-RAY EQUIPMENT. These maps 
shall apply to typical configurations of the INTERVENTIONAL X-RAY EQUIPMENT when operated 
at the NOMINAL X-RAY TUBE VOLTAGE for RADIOSCOPY and shall satisfy the following conditions: 

• information shall be given for at least one typical configuration with the X-RAY BEAM 
horizontal and one with the X-RAY BEAM vertical;  

• the isokerma maps shall be presented as isokerma curves normalised to a DOSE AREA 
PRODUCT of 1 Gy⋅cm2; 

• the isokerma maps shall be given at heights of 1,0 m and 1,5 m above the floor and may 
be given additionally for other planes; 

• the values of adjacent curves of the isokerma map shall not differ by more than a factor 
of 2; 

• the measurement geometry on which the data are based shall be compatible with the 
arrangements used for verification as described in Annex BB; 

• the data presented shall be accurate within ±50 % at all points more than 15 cm from 
the INTERVENTIONAL X-RAY EQUIPMENT or PHANTOM and within 3 m of the PATIENT 
ENTRANCE REFERENCE POINT or down to 0,1 µGy/(Gy⋅cm2). 

The information shall also include, for each configuration, a scaled schematic representation 
of the arrangement of the INTERVENTIONAL X-RAY EQUIPMENT showing the projection of the FOCAL 
SPOT on to the plane of the drawing. Details shall also be given of the applicable measurement 
geometry, FOCAL SPOT TO IMAGE RECEPTOR DISTANCE, X-RAY TUBE VOLTAGE and ENTRANCE FIELD 
SIZE.  

NOTE Examples of the presentation of isokerma maps are given in Figure BB.1 and Figure BB.2. 

Compliance is determined by inspection of the ACCOMPANYING DOCUMENTS. The isokerma maps 
are checked by the PROCEDURE described in Annex BB. 

Addition:  

For INTERVENTIONAL X-RAY EQUIPMENT, means to switch into and out of the LOADING STATE shall 
be available for use by an OPERATOR located in the following positions: 

a) In any of the designated SIGNIFICANT ZONES OF OCCUPANCY, with the INTERVENTIONAL X-
RAY EQUIPMENT appropriately configured; a single footswitch with a sufficiently long cable 
may be used for several SIGNIFICANT ZONES OF OCCUPANCY near the PATIENT; 

b) At least 2 m from the irradiated region of the PATIENT, or within a PROTECTED AREA if 
provided in the installation. 

For INTERVENTIONAL X-RAY EQUIPMENT, all visual and audible signals required by 203.6.4.2 shall 
be provided in such a way that they are perceptible to the OPERATOR in all the locations of items 
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a) and b) above. The presence of an image on the monitor shall not be considered as satisfying 
this requirement. 

Additional subclauses: 

203.13.4.101 SIGNIFICANT ZONES OF OCCUPANCY with limited STRAY RADIATION 

Subclause 203.13.4.101 of IEC 60601-2-54:20092022 applies. 

203.13.4.102 Control from a designated SIGNIFICANT ZONE OF OCCUPANCY 

Subclause 203.13.4.102 of IEC 60601-2-54:20092022 applies. 

203.13.5 Handgrips and control devices 

Subclause 203.13.5 of IEC 60601-2-54:20092022 applies. 

203.13.6 Test for STRAY RADIATION 

For testing 203.13.4, subclause 13.6 of IEC 60601-1-3:2008 does not apply and Annex BB 
applies. 

For testing 203.13.4.101 and 203.13.5, subclause 203.13.6 of IEC 60601-2-54:2009 and 
IEC 60601-2-54:2009/AMD2:20182022 applies. 

Additional subclause: 

203.101 DIRECT RADIOSCOPY 

DIRECT RADIOSCOPY shall not be permitted on INTERVENTIONAL X-RAY EQUIPMENT. 
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Annexes 

The annexes of the general standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and 
IEC 60601-1:2005/AMD2:2020 apply. 
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Annex AA 
(informative) 

 
Particular guidance and rationale 

AA.1 General guidance 

This annex provides a concise rationale for the important requirements of this document. Its 
purpose is to promote effective application of this document by explaining the reasons for the 
requirements and provide additional guidance where appropriate. 

AA.2 Rationale for particular clauses and subclauses 

The following are rationales for specific clauses and subclauses in this document, with clause 
and subclause numbers parallel to those in the body of the document. 

Subclause 201.1.1 – Scope 

Indications for the need to use INTERVENTIONAL X-RAY EQUIPMENT complying with this document. 

Since the early 1980s, there has been a substantial increase in the use of RADIOSCOPY for 
visualisation in a wide range of diagnostic and interventional procedures and RGI PROCEDURES. 
All indications are that this increase will continue in the near future. These interventional RGI 
PROCEDURES sometimes require long periods of RADIOSCOPY operation with, in some cases, an 
unchanged position of the RADIATION FIELD on the PATIENT SURFACE. It should be noted that these 
RGI PROCEDURES usually provide significant advantages over alternative therapies in terms of 
overall clinical outcome for the PATIENT. Table AA.1 provides examples of interventional RGI 
PROCEDURES which may can involve prolonged RADIOSCOPY IRRADIATION TIMES. In addition, these 
RGI PROCEDURES are performed by a variety of clinicians with different degrees of training in 
RADIOLOGICAL PROTECTION. Because of these characteristics, these interventional RGI 
PROCEDURES are different from procedures in medical diagnostic RADIOLOGY in that the 
possibility of deterministic effects such as RADIATION-induced skin injury cannot be excluded. 

Table AA.1 – Examples of prolonged RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES 
for which deterministic effects of IRRADIATION are possible 

 Radio-frequency cardiac catheter ablations 

 Transjugular intrahepatic portosystemic shunt (TIPS) 

 Embolizations 

 Cardiac and non-cardiac vascular reconstructions 

 

The concern over confirmed RADIATION-induced skin injuries as a result of some interventional 
RGI PROCEDURES has prompted some countries to issue special advice on the avoidance of 
injuries during RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES [8], [9]. This special 
advice has included a recommendation for INTERVENTIONAL X-RAY EQUIPMENT features that 
permit estimation of the ABSORBED DOSE to the skin. The purpose of this recommendation is to 
encourage identification of those areas of the skin which are irradiated to levels of ABSORBED 
DOSE that approach or exceed the threshold for deterministic injury. Such identification would 
be important for communication and PATIENT care upon the onset of symptoms of RADIATION 
injury or where additional IRRADIATION in the same skin area is being considered. In addition, 
the information may can assist medical practitioners and health-care organisations in improving 
interventional RGI PROCEDURES, thereby reducing the potential for injury in the future.  
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There are also a number of interventional RGI PROCEDURES in which these particular radiations 
RISKS do not arise by the nature of the RGI PROCEDURE but for which a part or all of other 
interventional RISKS apply, such as bleeding, infection, blood vessel damage. Some examples 
of these RGI PROCEDURES are given in Table AA.2.  

Table AA.2 – Examples of RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES 
for which deterministic effects are unlikely 

 IVC filter placement 

 Venous access 

 Biopsy 

 Dialysis access maintenance 

 

The decision to offer equipment complying with this document rests with the MANUFACTURER. 
The decision to use interventionally labelled EQUIPMENT rests with the RESPONSIBLE 
ORGANIZATION and OPERATOR of the INTERVENTIONAL X-RAY EQUIPMENT. 

See also references [10], [11]. 

Subclause 201.3.201203 – IMAGE DISPLAY DELAY 

The IMAGE DISPLAY DELAY relates to the latency between the physical production of any X-ray 
pulse and the appearance of the corresponding image. 

Subclause 201.4.3 – ESSENTIAL PERFORMANCE 

IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 state 
that the term ESSENTIAL PERFORMANCE is directly related to the performance of a clinical function 
(definition 3.27 in IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012). Table 201.101 
provides a list of requirements that can be correlated with the performance of a clinical function 
and that could therefore be ESSENTIAL PERFORMANCE. The decision on whether any of these 
requirements constitutes ESSENTIAL PERFORMANCE is subject to a RISK EVALUATION that considers 
the INTENDED USE of the X-RAY EQUIPMENT. 

The identification of potential ESSENTIAL PERFORMANCE requirements is justified because the 
RISK associated with ionizing X-RADIATION is overweighed by the benefits expected from the 
examination. 

The intent of the requirements in this document is to support MANUFACTURERS in providing state-
of-the-art X-RAY EQUIPMENT that is safe under NORMAL CONDITIONS. 

Requirements under SINGLE FAULT CONDITIONS are either stipulated in this document or 
determined by the RISK EVALUATION. There can be cases in which simply detection of SINGLE 
FAULT CONDITIONS during regular checks within a maintenance or a QUALITY CONTROL PROCEDURE 
is considered sufficient. In some other cases, a RISK which occurs under SINGLE FAULT 
CONDITIONS is considered acceptable due to its low probability or low SEVERITY. However, SINGLE 
FAULT CONDITIONS that result in an unacceptable RISK due to the probability of HARM or the 
SEVERITY of HARM require additional RISK CONTROL measures. These RISK CONTROL measures 
are selected according to ISO 14971 and can include frequent functional self-monitoring, 
installation of redundant parts, or appropriate protective measures. 

Subclause 201.4.101 – Recovery management 

A failure recoverable by the OPERATOR (for example a reset of the equipment) is a failure for 
which a series of practical actions can be made by the OPERATOR with the means available with 
the equipment and described in the instructions for use. 
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A failure that would not be recoverable by the OPERATOR would require external help such as a 
service intervention or means that are not provided with the equipment. 

Returning to the MODE OF OPERATION which was used at the time of the recoverable equipment 
failure is important in the sense that some RADIOSCOPICALLY GUIDED INTERVENTIONAL 
PROCEDURES require the use of magnification and high RADIATION doses in order to visualize 
devices such as small stents, catheters, etc. These devices can be minimally radiopaque. In 
order to ensure that these devices can be safely placed or safely removed, it is necessary to 
return to the previous mode of RADIOSCOPY used by the OPERATOR to visualize them. 

The normal operation of many controls as mentioned in the requirement is important. Because 
recoverable equipment failure should be uncommon, when it does occur there will be confusion 
on the part of the OPERATOR. Emergency functions should be operated using the same controls 
and in the same way as during non-emergency operation, in order to minimize this confusion. 

Subclause 201.4.102 – RADIATION dose documentation 

Recording manually the displayed dose values is not considered as being robust enough to 
provide freedom from the RISK arising from the lack of dose information. 

There are two reasons why the ability to export dose data is a potential ESSENTIAL PERFORMANCE. 
The first is the need to know the PATIENT’s RADIATION dose from previous interventional RGI 
PROCEDURES. The second is the need to know the PATIENT’s RADIATION dose from the current 
RGI PROCEDURE. 

In the first case, the HAZARD to the PATIENT is the absence of information regarding the PATIENT’s 
RADIATION dose from previous RGI PROCEDURES. Previous RADIATION to the skin sensitizes it and 
lowers the threshold for deterministic effects with subsequent IRRADIATION. Without knowledge 
of the amount of RADIATION previously delivered to the skin, the OPERATOR cannot judge the 
likelihood of causing HARM and will have difficulty performing the RGI PROCEDURE so as to 
minimize the RISK of causing HARM. The RISK due to this HAZARD is therefore the increased 
likelihood of HARM due to RADIATION; specifically, deterministic injury to the skin. The SEVERITY 
of this HARM can be extreme: a skin lesion that is painful, disfiguring, causes inability to work 
and loss of income, requires surgery to treat and may can take years to heal. ([12], [13]) 

In the second case, the HAZARD to a PATIENT who has undergone an interventional a RGI 
PROCEDURE and has received a dose high enough to cause deterministic effects is the absence 
of information regarding RADIATION dose from that RGI PROCEDURE. The HARM is the inability to 
provide the PATIENT with a diagnosis and prognosis for the deterministic injury unless the 
physician who performed the RGI PROCEDURE has separately recorded the dose data. The 
SEVERITY of the deterministic injury is directly proportional to the SKIN DOSE, and appropriate 
management depends on knowledge of the dose. 

The RISK is high for the interventional RGI PROCEDURES that are the INTENDED USE of equipment 
subject to this document. ([14],[15],[16],[17], [20], [23]) The importance of recording and 
preserving dose data for PATIENTS undergoing interventional RGI PROCEDURES is so great that in 
some countries recording these data is mandatory.([18]) 

The ESSENTIAL performance required to provide freedom from unacceptable reduce the RISK is 
the ability to export dose data, with or without image data, in a publicly available form. A publicly 
available form is necessary so that a physician reviewing previous RGI PROCEDURES will have 
these dose data available. One cannot assume that the physician will be able to access dose 
data recorded in a proprietary format. 

For EQUIPMENT intended for RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES, dose data 
export capability as described in subclause 201.4.2102 is needed – dose data are recorded in 
public fields, the output is DICOM compatible, and the data recorded are sufficient to permit a 
medical physicist to reconstruct actual SKIN DOSE from overlapping RADIATION FIELDS. SKIN DOSE 
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reconstructions are more accurate than the crude estimates of SKIN DOSE that are provided by 
measurements of overall dose, such as cumulative dose and DAP. ([14], [19], [21], [22]) 

See also reference [19]. 

Subclause 201.7.2.102 – PATIENT SUPPORT load 

Removing the CPR loading from the SAFE WORKING LOAD in the marked value is to allow for CPR 
provision. 

Subclause 201.7.2.105 – Protection against ingress of liquids 

Ingress of body fluids may can create HAZARDOUS SITUATIONS for person working/servicing the 
INTERVENTIONAL X-RAY EQUIPMENT. When attached protective covers are used, although they 
contribute to this protection, they are not taken into account for the IPXY markings in 
accordance with definition 3.1 of IEC 60529:1989. 

It is desirable that the location "in the PATIENT vicinity (or around the PATIENT)" means locations 
within 1,5 m from the TABLE PATIENT SUPPORT. 

Subclause 201.7.9.2.12 – Cleaning, disinfection and sterilization 

The need for the development of this document in this area arises from the nature of 
interventional RGI PROCEDURES and the heightened awareness of the RISK of transmission of 
potentially lethal organisms. Whilst incisions made during interventional RGI PROCEDURES are 
small, large blood vessels and collections of body fluids (for example, abscesses) are frequently 
directly accessed with catheters or tubes. Arising from this, blood and body fluids may can spill 
on to or contaminate the work environment and the INTERVENTIONAL X-RAY EQUIPMENT. Some 
RGI PROCEDURES also involve copious quantities of fluids being used to wash or flush away 
debris during RGI PROCEDURES. These fluids have been known to enter and lodge in cavities 
and crevices in the INTERVENTIONAL X-RAY EQUIPMENT, thereby producing both electrical and 
infection control HAZARDS. The latter may can be a serious problem for maintenance technicians 
who may can have to approach INTERVENTIONAL X-RAY EQUIPMENT containing up to several litres 
of saline and miscellaneous body fluids of unknown origin. The possibility of such occurrences 
may can be greatly reduced or even eliminated at the design stage of the INTERVENTIONAL X-
RAY EQUIPMENT, by giving careful thought to the issues involved. 

The possibility that INTERVENTIONAL X-RAY EQUIPMENT may can become contaminated or have 
fluids or deposits lodge in cracks and crevices, gives rise to the need for cleaning and 
disinfection. This, in turn, gives rise to the use of cleaning and disinfection agents which may 
can achieve their own aims admirably but, in doing so, can give rise to electrical HAZARDS or 
damage the INTERVENTIONAL X-RAY EQUIPMENT surfaces to which they are applied. Again, such 
problems can be greatly reduced at the design stage, and by giving explicit instructions on 
cleaning and disinfection. 

Subclause 201.7.9.2.102 – Provisions for cardiopulmonary resuscitation (CPR) 

The INTERVENTIONAL X-RAY EQUIPMENT is not designed primarily to perform CPR and does not 
need to provide all the necessary ACCESSORIES to perform CPR. However, it is important that 
the INTERVENTIONAL X-RAY EQUIPMENT be designed so that CPR can be given to the PATIENT 
when the INTERVENTIONAL X-RAY EQUIPMENT is properly configured. If, in order to configure the 
system for the performance of CPR, it is necessary to use or to remove specific ACCESSORIES 
that are part of the INTERVENTIONAL X-RAY EQUIPMENT, then the instructions for use have to 
describe this. 
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Subclause 201.7.9.2.103 – Emergency instructions 

It is intended that the emergency instructions be immediately available, and they are therefore 
exposed and susceptible to damage and fluids. The resistance to manipulation, water damage 
and cleaning is related to the durability of the emergency instructions. A plasticized set of sheets 
is an example of durable emergency instructions. 

Limiting the content of emergency instructions to include only key material will be particular 
important for their effective use during an emergency when there is no time to consult a long 
version of the instructions for use or when it is not possible to consult an electronic version due 
to loss of power. The intention is that these emergency instructions be brief. 

Subclause 201.9.2.4 – Emergency stopping devices 

In INTERVENTIONAL X-RAY EQUIPMENT, HAZARDS can arise if functionality is unnecessarily affected 
by the operation of safety devices such as anti-collision devices. 

Subclause 201.11.1.1 – Maximum temperature during NORMAL USE 

A part of the INTERVENTIONAL X-RAY EQUIPMENT that unintentionally comes into contact with an 
unconscious, anaesthetized or incapacitated PATIENT can present the same RISKS as an APPLIED 
PART that necessarily has to contact the PATIENT. 

Subclause 201.11.6.1 – General (within subclause 201.11.6 "Overflow, spillage, leakage, 
ingress of water or particulate matter, cleaning, disinfection, sterilization and compatibility with 
substances used with the me equipment") 

In RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES, there can be relatively large 
quantities of body and other fluids which may can, directly or through deposits left behind, give 
rise to damage to the INTERVENTIONAL X-RAY EQUIPMENT, or cause electrical, toxic or infectious 
HAZARDS to PATIENTS, OPERATORS and service personnel. 

Subclause 201.11.6.5.102 – Sources of dust and other particles 

To avoid inadvertent PATIENT infection, sources of dust and other particles that can reach the 
PATIENT are to shall be avoided. Sources of dust and other particles comprise e.g., fan directed 
towards the PATIENT, fall of dust from devices/ACCESSORIES above the PATIENT, etc.  

It is desirable to have no sources of dust and other particles in the volume defined horizontally 
by a distance from the PATIENT SUPPORT of at least 2 m and vertically from floor to ceiling. 

Subclause 201.11.6.5.103 – ENCLOSURES 

For convenience, here is a brief description of the degree of protection from Table 3 of 
IEC 60529:1989, IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013: 

–  IPX0: non-protected 
–  IPX2: protected against vertically falling water drops when ENCLOSURE tilted up to 15° 
–  IPX3: protected against spraying water 
–  IPX7: protected against the effects of temporary immersion in water 

Image monitor can be IPX0 with optional marking. 
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Subclause 201.12.4 – Protection against hazardous output 

The provisions in the additional subclauses recognize that protection against hazardous output 
from INTERVENTIONAL X-RAY EQUIPMENT requires flexibility in the delivery of the intended 
RADIATION and the avoidance of confusion in the presentation of image data to the OPERATOR 
during the course of a RGI PROCEDURE. 

Subclause 201.12.4.101.1 – PATIENT data 

Information about the identity of the PATIENT and the medical procedure will typically include at 
least the name and date of birth of the PATIENT, and the date and time of the RGI PROCEDURE. 

Subclause 201.12.4.101.3 – Image DISPLAYS 

A DISPLAY location may can be one of several separate monitor screens or a logical subdivision 
of the area of an individual monitor screen. 

These requirements arise from the extreme danger that occurs if an OPERATOR undertakes an 
IMAGE a RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURE on the mistaken assumption that 
a currently displayed image is, for example, a live one. 

Subclause 201.12.4.102 – IMAGE DISPLAY DELAY 

IMAGE DISPLAY DELAY is linked to the hand-eye coordination when performing interventions. 

Subclause 201.12.4.103 – Documentation of image orientation 

This requirement is meant to avoid RISKS associated with potential OPERATOR misinterpretation 
of the PATIENT orientation on the image, e.g., mirror effect: left/right, top/bottom. 

Subclause 201.12.4.104 – Availability of RADIOSCOPY during networking activities 

Examples of networking activities include the sending of an examination sequence to a 
workstation, etc. 

Subclause 201.12.4.105 – Appropriate mask location for subtracted images 

In subtracted imaging modes with rotational GANTRY motion (e.g., subtracted 3D) or longitudinal 
table motion, etc., it is important to select the most appropriate mask in order to minimize 
subtraction artifacts. 

Subclause 201.12.4.106 – Tableside controls 

For the other tableside controls (other than GANTRY and PATIENT SUPPORT motions controls, 
IRRADIATION SWITCHES, and collimation beam limitation blade control), the identification could be 
made by light indicator, by touch or something else. This requirement is necessary because 
this type of INTERVENTIONAL X-RAY EQUIPMENT is typically used in a darkened room, and these 
controls are otherwise difficult for the OPERATOR to see and identify, even with a fully transparent 
means for protection against non-sterile conditions. 

Subclause 201.12.4.107 – Image measuring functions 

There are several sources of inaccuracy such as initial calibration, geometric distortion, marker 
position, etc. 

Full document details: IEC 60601-2-43 2022 RLV
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