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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

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioh,comprisi

Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC\\Publication(s)"). Th
preparation is entrusted to technical committees; any IEC National Committee interestedsin the subject dealt
may participate in this preparatory work. International, governmental and non-governmental organizations liai$i

ith the IEC also participate in this preparation. IEC collaborates closely with the\International Organizatior]

consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

misinterpretation by any end user.

bny IEC Publication and the corresponding national orregional publication shall be clearly indicated in the laft

services carried out by independent certification bodies.

All users should ensure that they have the‘atest edition of this publication.

members of its technical committees and IEC National Committees for any personal injury, property damagg
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) p

Publications.

Attention is drawn to the,'Normative references cited in this publication. Use of the referenced publicationfs
ndispensable for the correct application of this publication.

Fights. IEC shall'\not be held responsible for identifying any or all such patent rights.

redline version of the official IEC Standard allows the user to identify the changes mad

the previous edition IEC 60601-2-43:2010+AMD1:2017+AMD2:2019 CSV. A vertical bar app
in the’margin wherever a change has been made. Additions are in green text, deletions ar
strikethrough red text.

Standardization (ISO) in accordance with conditions determined by agreement(between the two organizationis.

ng

bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatipnal
Co-operation on all questions concerning standardization in the electrical and electronic fields:-To this end fand
n addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Repgrts,

eir
ith
ng
for

The formal decisions or agreements of IEC on technical matters express, as-nearly as possible, an internatipnal

all

EC Publications have the form of recommendations for international use and are accepted by IEC Natipnal
Committees in that sense. While all reasonable efforts are madé)to ensure that the technical content of |[EC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for [any

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat{ons
ransparently to the maximum extent possible in their,national and regional publications. Any divergence between

er.

EC itself does not provide any attestation of sonformity. Independent certification bodies provide conformity
pssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for [any

No liability shall attach to IEC or its(directors, employees, servants or agents including individual experts fand

or
nd

expenses arising out of thg™ publication, use of, or reliance upon, this IEC Publication or any other |EC

is

Attention is drawn to/the possibility that some of the elements of this IEC Publication may be the subject of pafent

to
rs
in
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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 ag 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 60601-1-112015/AMD1:20p0,
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 60601-2-28:20[17,
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, ag 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 undér 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
thel above table.

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

This doeument was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
acgordance 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.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/standardsdev/publications
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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
subclauses of Clause 7).

all

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 1
cof

Th
Dir|

An

hbination of the conditions is true.

e verbal forms used in this document conform to usage described in Clause 7 of the ISO/I
bctives, Part 2. For the purposes of this document, the auxiliary verb:

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

"should" means that compliance with a requirement or a test is(trecommended but is
mandatory for compliance with this document;

"may" is used to describe a permissible way to achieve cempliance with a requirement
test.

his document, the conjunctive "or" is used as an "inclusive or" so a statement is true_if me

EC

ith

hot

or

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

A ljst of all parts of the IEC 60601 and IEC 80601 series, published under the general fjtle

Me

Th

sta
sp4
[ ]
[ ]

dical electrical equipment, can be found on<thie IEC website.

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

reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

fhe
the

Cd
Cd

IMPORTANT -~ The "colour inside" logo on the cover page of this document indicates that
pntains_colours which are considered to be useful for the correct understanding of its

Intents. Users should therefore print this document using a colour printer.

t
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INTRODUCTION

The purpose of this new edition is to introduce changes to reference the Amendment 2 (2020)

to |

EC 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

Colj
Colj

sequence can be an increased RISK of stochastic effects, such as cancer. These health

cerns apply also to the OPERATOR. In addition, for this particular type of equipment, ther

a nleed for availability of critical functions with minimal periods of loss.

RA

DIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES of the type envisaged are

estiablished in clinical fields such as:

Th
de

NO
whi

H

invasive cardiology;
interventional RADIOLOGY;
interventional neuroradiology.

bSe  RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES also include many ne
eloping and emerging applications in a wide range of medical and surgical specialties.

[E Attention is drawn to the existence of legislation in some\Countries concerning RADIOLOGICAL PROTECT
Lh-may sometimes do not align with the provisions of this document.

is

ell

Wiy

ON,

<
[¢2]

T
8

B
)
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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

Clduse 1 of-the—general-standard™ IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2Q42 " 4nd
IEF 60601-1:2005/AMD2:2020 applies, except as follows:

201.11 * Scope

Replacement:

This document applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of both FIXED &nd
MOBILE X-RAY EQUIPMENT declared by the MANUFACTURER to be suifable 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 th€ PATIENT;
— |mammographic X-RAY EQUIPMENT;

— |dental X-RAY EQUIPMENT.

NOTE 1 Examples of RADIOSCOPICALLY GUIDED {NTERVENTIONAL PROCEDURES, for which the use of INTERVENTIQNAL
X-RpBY EQUIPMENT complying with this documentis 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
beep developed for these devices oriuses. In any case, such devices or uses remain under the general clguse
reqliirements.

NOTE 3 INTERVENTIONAL X-RAY EQUIPMENT, when used for cone-beam CT mode, is covered by this document jand

not oy IEC 60601-2-44 [1]2. No additional requirements for operation in cone-beam CT mode were identified for|this
docpment (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 documgnt.

If a<clause or subclause is specifically intended to be applicable to INTERVENTIONAL X-RAY
EQ%mmmmwm“mﬁmW ittsay

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.

2 Numbers in square brackets refer to the Bibliography.
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TFhe—subclauses—of this—standard—supersede1EC 60601-2-54subclauses—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:

201

Ad

iU Cbidb“bil pdliibuidl DASIU OSAFLCETY dlld ESOENTIAL FERFURNANCE lcquilcmcuib fUl
design and manufacture of X-RAY EQUIPMENT for RADIOSCOPICALLY GUIDED INTERVENTIQ
PROCEDURES, as defined in 201.3.205.

he
NAL

to specify information which—is—te shall be provided with such INTERVENTIONAL X-RAY

EQUIPMENT for the assistance of the RESPONSIBLE ORGANIZATION and OPERATOR)\in manag
the RADIATION RISK and equipment failure RISK arising from these RADIOSCOPICALLY GUI[
INTERVENTIONAL PROCEDURES which could affect PATIENTS or staff.

.1.3 Collateral standards

Hition:

ing
ED

Th
IE(
mo|

IE(
IEQ
Clg

IEQ

NO
rath

s document refers to those applicabkle collateral standards that are listed in Clause 2
60601-1:2005, IEC 60601-1:20Q9/AMD1:2012 and IEC 60601-1:2005/AMD2:2020,
dified in 201.2.

60601-1-2:2014, hEC 60601-1-2:2014/AMD1:2020, IEC 60601-1-3:20
60601-1-3:2008/AMD{:2013 and IEC 60601-1-3:2008/AMD2:2021 apply as modified
use 202 and Clause 203 respectively.

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

[E  OPERATORS of INTERVENTIONAL X-RAY EQUIPMENT are used to audible signals as specified in this docun]
er than th€ concepts of IEC 60601-1-8.

of
as

n

ent
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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 requiremerts
contained in—the—generalstandard |IEC 60601-1:2005, |IEC 60601-1:200%5/AMD1:2012 #nd
IE¢ 60601-1:2005/AMD2:2020 and collateral standards as appropriate for the particdlar
ME|EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements.

A [requirement of a particular standard takes priority O©Over—the—general—standprd
IE¢ 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020.

Eot brevity IEC 80801-1_is referrad toin this
f eV Y=o o9o v ——ISFetreHeato1—+tS

G\é#a%eFaJ—sthds—a%e—FeieFFed—te—by—mei#deeumenp%meﬁ

articularsctandard ac tha
aHHGHtHF SR eaa—aSsS—the

The numbering of clauses and subclauses of this\particular standard corresponds to that of the
IEC 60601-1:200%; IEC 60601-1:2005/AMD1:2012 }nd

geferal— standard

IEG 60601-1:2005/AMD2:2020 with the prefix}201" (e.g. 201.1 addresses the content of Cladise
1 | of—the—general—standard |EC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 nd
IEG 60601-1:2005/AMD2:2020) or appficable collateral standard with the prefix "20x.1p1"
where x is the final digit(s) of the collateral standard document number (e.g. 202.4 addressges
thel 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
gemeral IEC 60601-1:2005, IEC60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2(20
or fipplicable collateral standard are specified by the use of the following words:

"Replacement" mean$ithat the clause or subclause of-the-general-standard IEC 60601-1:2005,
IEG 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or the applicable collatgral
standard is replaced completely by the text of this particular standard.

"Addition" méans that the text of this particular standard is additional to the requirements of fhe
ool ——ctondand IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEQ 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—generalstandard
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 I[EC 60601-1:2005, I[EC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 are numbered 3.1 through 3.439154, 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.

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—gereral-standprd
IE¢ 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and I|EC 60601-1:2005/AMD2:20Q260*| 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

Clduse 2 of-the—general-standard IEC 60601-1:2005, IEC 60601-%,2005/AMD1:2012 4gnd
IE¢ 60601-1:2005/AMD2:2020 applies, except as follows:

NOTE Informative references are listed in the Bibliography.

Amendment:

IEQ 60529:1989, Degrees of protection provided by ehclosures (IP Code)
IEC¢ 60529:1989/AMD1:1999
IECG 60529:1989/AMD2:2013
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IEQ 60601-1-3:2008, Medical ele¢trical equipment — Part 1-3: General requirements for bgsic
safiety and essential performance — Collateral standard: Radiation protection in diagnostic X-ray
eqliipment

IEG 60601-1-3:2008/AMD 12013
IEG 60601-1-3:2008/AMD2:2021

Delete the referencé to IEC 60601-1-8 and its amendments.
Adflition:

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 TR 60788:2004, Medical electrical equipment — Glossary of defined terms
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IEC 61910-1:2014, Medical electrical equipment — Radiation dose documentation — Part 1:
Radiation dose structured reports for radiography and radioscopy

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

ISP 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, IE€"60601-1-3:2008,
IEC¢ 60601-1-3:2008/AMD1:2013 and IEC 60601-1-3:2008/AMD2:2021, 1EC 60601-2-54:20pP9;

IEG TR 60788:2004, IEC 61910-1:2014, IEC 62220-1-1:2015 and the following apply.

NOTE-4+ The location of defined terms is listed in the Index of defined terms.

NOFE 2 The referencepointlabelled as‘interventional reference noint irEditiont-isreplaced bv PATIENTENTRANCE
N == —Re-fretefren potabeneaasSHiterventonarfreteren poHt =GOS repaceas AHENTENTRAN

Y-
9 . . ition.

ISQ® and IEC maintain terminological databases férjuse in standardization at the followjing
addlresses:

e |IEC Electropedia: available at http://www.eleCtropedia.org/

e |ISO Online browsing platform: availablé.at http://www.iso.org/obp

Ad{lition:

201.3.205201
DO$E MAP
repgresentation 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 durning
recdovery fronmarecoverable failure of the INTERVENTIONAL X-RAY EQUIPMENT

201.3.209203

* IMAGE'PISPLAY DELAY
dul\:linq 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

esti

201

mated ABSORBED DOSE to the skin at a specific point

.3.207

SKIN DOSE MAP
DOSE MAP of the SKIN DOSE

201.4 General requirements

Cld
EC

201

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

.4.3 * ESSENTIAL PERFORMANCE

nd

Subclause 201.4.3 of IEC 60601-2-54:2009-and-HEC-60601-2-54:2009/AMDB41.20152022 applies,

exd

Ad{lition:

NOTE Subclause 203.6.4.3.104.2 (Accuracy of LOADING FACTORS™ in~ automatic control mode)

IEC
and

ESSENTIAL PERFORMANCE list.

ept as follows:

60601-2-54:2022 specifies a limitation in applying subclause 203.6.4.3,104.3 (Accuracy of X-RAY TUBE VOLTA
203.6.4.3.104.4 (Accuracy of X-RAY TUBE CURRENT) of IEC 60601-2-84+2022. This limitation is also valid fon

of
GE)
the

Adgitional potential ESSENTIAL PERFORMANCE requirements are found in the subclauses listed in

Ta

ble 201.101.

Table 201.101 — Additional list of potential ESSENTIAL PERFORMANCE to be considered by

201
Su

Ad

201

the MANUFACTURER in‘the RISK MANAGEMENT analysis

Requirement Subclause
Recovery management 201.4.101
RADIATION dose documientation 201.4.102

.4.10.2 SUPPLY MAINS FOR ME EQUIPMENT and ME SYSTEMS

bclause 201.4.10:2 of IEC 60601-2-54:20092022 applies.
Hitional subclauses:

.4.10% * Recovery management

Th

p time to recover all of the functions necessary for performing EMERGENCY RADIOSCOPY, a

ter

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.
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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 shallbelindicated at the
wofking position of the OPERATOR.

The functions necessary for performing EMERGENCY RADIOSCOPY shallsinclude, at minimum:

— |RADIOSCOPY MODE OF OPERATION, in priority order:

e RADIOSCOPY in the MODE OF OPERATION that was used at the time of the recoveraple
equipment failure;

e or, if this is not possible, RADIOSCOPY in the MOBDE OF OPERATION as close as possiblg 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 60601-2-54:2$09
and 1EC 60601-2-54:2009/AMD1:20152022);

— |normal operation of antiscollision functions (see 201.9.2.4).

Compliance is checked by inspection of the instructions for use and the RISK MANAGEMENT RILE
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-ef 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

Adglitior:

Forl INTERVENTIONAL X-RAY EQUIPMENT that is-te—be used only in controlled environments,|as
specified in the ACCOMPANYING DOCUMENTS, no humidity preconditioning treatment fis, requirged.
The ACCOMPANYING DOCUMENTS shall include the time period—that to maintain’ the rojom
enyironmental operating conditions-need-to-be-maintained prior to powering the|system on.

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS.

2011.6 Classification of ME EQUIPMENT and ME SYSTEMS

Cldquse 6 of-the—general-standard IEC 60601-1:2005, |E€60601-1:2005/AMD1:2012 4nd
IE¢ 60601-1:2005/AMD2:2020 applies.

201.7 ME EQUIPMENT identification, marking/and documents

Clduse 7 of-the—general-standard |[EC 606Q4-1:2005, IEC 60601-1:2005/AMD1:2012 4nd
IEG 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

Subpclause 201.7.2:15 of IEC 60601-2-54:20092022 applies.
Adtlitional subelauses:

201.7.2101 BEAM LIMITING DEVICE

Subcla
applies.

)22

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

IfforINTERVENTIONAL X-RAY-EQUPMENT; compliance with this document is-te-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 60601-2-43:2040,1EC606P1-
2-43:2010/AMD1:2017-and |EC 60601-2-43:2010/AMD2:20192022.

201.7.2.105 * Protection against ingress of liquids

Speeificparts ENCLOSURES of the INTERVENTIONAL X-RAY EQUIPMENT, whichyare located in the
PATIENT vicinity (or around the PATIENT), shall be marked with the degree of protection as defiped
in |EC 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 fhe
insfructions for use.

NOTE2 1 See also 201.11.6.5.103.

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

201.7.8.1 Colours of indicator lights

Supclause 201.7.8.1 of IEC 60601-2454:2022 applies.

201.7.9 ACCOMPANYING DOCUMENTS
201.7.9.1 General

Subclause 201.7.9A4N0of IEC 60601-2-54:2009 —and—1EC-60601-2-54:2009/AMD2:20182(22
applies.

201.7.9.2 Instructions for use

201.7.9.2.1 General

Subclatse 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 60601-2-54:2009andEC-60601-2-54:-2009/AMDB+:20452022
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)

tastructions—shal-be—given The instruction for use shall include instructions foryat least ¢ne
mefthod of configuring the INTERVENTIONAL X-RAY EQUIPMENT to permit CPR including the usg of
any necessary ACCESSORIES provided with the INTERVENTIONAL X-RAY [EQUIPMENT. The¢se
insfructions 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
insfructions shall be given for all appropriate cases.

201.7.9.2.103 * Emergency instructions

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

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

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

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

e |configuring the"INTERVENTIONAL X-RAY EQUIPMENT for CPR (only for INTERVENTIONAL X-RAY
EQUIPMENT including a PATIENT SUPPORT) (see 201.7.9.2.102);
e |the re-starting PROCEDURE in case of recoverable failure by the OPERATOR (see 201.4.10/1);

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

o lthe m-efnrting PROCEDURE for the INTERVENTIONAL X-RAY EQUIPMENT in the case of the lise
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.

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
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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-4+ See also 201.7.2.105.

201.7.9.3 Technical Description

Ad{litional subclauses:

201.7.9.3.101 X-RAY SOURCE ASSEMBLY

Supclause 201.7.9.8.101 of IEC 60601-2-54:20092022 applies.

201.7.9.3.102 “Installation

For PERMANENTLY INSTALLED INTERVENTIONAL X-RAY EQUIPMENT, the technical description s:l:all
containthe 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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NOTE 1

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.

clearly distinguish these from requirements on the INTERVENTIONAL X-RAY EQUIPMENT itself.

This list is a set of information for the RESPONSIBLE ORGANIZATION, therefore the verb ‘must’ is used to

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;

NO
leve

NO
201

Co

201

Ad
for
IEQ

for EMERGENCY RADIOSCOPY (as described in 201.4.101);

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

| of protection to be provided against such failures.

[E 3 See 201.12.4.101.4 for requirements on indications of emergency power supply mode. See
12.4.108 for requirements on operation of the emergency power supply.

mpliance is determined by inspection of the ACCOMPANYING DOCUMENTS.

.7.9.101 Additional statements in ACCOMPANYING DOCUMENTS

use and technical description) are;found in the subclauses listed in Table 201.C.102
60601-2-54:20092022 and in Table 201.102.

for minimum equipment motion (limited motion of GANTRY, table and source-to-image\mofion

of
res

[E 2 This information is necessary so that the RESPONSIBLE ORGANIZATION is @ahlé to decide on an appropifate

hlso

Jitional requirements for statements in ACCOMPANYING DOCUMENTS (which include instructipns

of
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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
20T 2471012 Management of IMage Storage capaciy
201.12.4.102 IMAGE DISPLAY DELAY
2(01.12.4.107 Measuring functions
201.15.102 Attachment of sterile drapes
2(013.5.2.4.5 Deterministic effects
2(03.5.2.4.101 IRRADIATION disabling switch
2(013.6.4.2 Indication of LOADING STATE
2(03.13.4 Designated SIGNIFICANT ZONES OF OCCUPANCY
201.5.7 Humidity preconditioning treatment
201.11.6.5.103 ENCLOSURES
203.5.2.4.102 EXAMINATION PROTOCOLS
2(03.6.4.5 Dosimetric indications

athendments.

NPTE While Table 201.C.102 of IEC 60601-2-54:2009-apd4EC-60601-2-54:2009/AMD2:201482022 lists the
following subclauses "203.6.4.5 Dosimetric indications" @nd*"203.5.2.4.5.101 Dosimetric information for X-RAY
EQUIPMENT specified for RADIOSCOPY and/or SERIAL RADIOGRAPHY", the corresponding requirements for statemerts
in| ACCOMPANYING DOCUMENTS are located in this .doeument and not in IEC 60601-2-54:20092022—and—{ts

201.8 Protection against electrical HAZARDS from ME EQUIPMENT

Replacement:

C

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

201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS

Clgquse 9\of—the—general-standard |[EC 60601-1:2005, IEC 60601-1:2005/AMD1:2012

IEQ 60601-1:2005/AMD2:2020 applies, except as follows:

and

201.9.2 MEecHANICAL 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-andEC-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.


https://iecnorm.com/api/?name=aea18b1a7eb27e539effe16aea42c5b0

IEC 60601-2-43:2022 RLV © IEC 2022 -21 -

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 andEC - 6806801-2-54:2009/AMD1:20152022
applies.

201.9.2.4 * Emergency stopping devices

Addition:

aa) In order to prevent HAZARDS arising from the unintended interruption of RADIOQSCOPICALLY
GUIDED INTERVENTIONAL PROCEDURES, the operation of anti-collisionde€vices | 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 movemgnt

disabled by the actuation of an anti-collision device to be caused to fecover from collisfion
within 5 s after a positive action taken at the working position of the OPERATOR.

Ad{dlitional subclause:

201.9.2.4.101 Controls

Supclause 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

Adflition:

In INTERVENTIONAL X-RAY EQUIRMENT, the load for which the PATIENT SUPPORT is designed s
be [the normal load imposed.bythe PATIENT (as specified and marked, or otherwise as requifed
in Fis 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
whple length if it~is/less than 1 500 mm, when the INTERVENTIONAL X-RAY EQUIPMEN

configured for GPR in accordance with the instructions for use, including the fitting of any
ACCESSORIES,specified for use in CPR.

Adtlition“to*the description of the compliance test:

Fol X o _test shall be carried oL o _least favc
position other than when configured for CPR, and also in the least favourable position
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.

QONA =RA Q PA A ne S na pe_C eq-_o a ae e e\ OL

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 60601-2-54:2009andEC 606014-2-54:2009/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

Clduse 201.10 of IEC 60601-2-54:2009-and {EC-680601-2-54:2009/AMB2:20182022 applies

NOTE See Clause 203.

201.11 Protection against excessive temperatures.and other HAZARDS

Clduse 11 of-the—general-standard IEC 60601-1:2Q05;" IEC 60601-1:2005/AMD1:2012 4nd

IEF 60601-1:2005/AMD2:2020 applies, except as follows:

2071.11.1 Excessive temperatures in ME EQUIPMENT

201.11.1.1 * Maximum temperature during NORMAL USE

Ad{ition:

Table 24 of-the—general-standafd IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 4nd

IEF 60601-1:2005/AMD2:2020 shall be used for INTERVENTIONAL X-RAY EQUIPMENT parts which

can, in NORMAL USE, have profonged contact with the PATIENT.

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

201.11.6.1 ~*General

Additiopn:

All 'components—which—camcomeintocontact-withPATEENTSsecretionsexcretions;otherbody

flui

ds, 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.
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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-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

Ad

201

Th
be

NO
IEC]

Co
ele
0,9
fun
1EQ
no

indefinitely.

Ta

Co

NO]

201
So

dirg¢cted towards the PATIENT.

Pa
mir

Th
INT

.11.6.5.101 Footswitches

operable even if the floor is covered with 25 mm of a saline solution.

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

mpliance is determined by mechanically actuating and releasing-the footswitch (with
ctrical power source connected) 900 times in 25 mm depth ef\a saline solution of at l€
% weight to volume of sodium chloride in water over a mperiod of 1 h; then checking
ctionality and electrical safety in accordance with-the-geperal-standard |IEC 60607-1:20
L 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMDZ2:2020. In addition, there shall
evidence of fluid having reached mechanical parts that might deteriorate if they remain

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

mpliance is determined by inspection.

.11.6.5.102 * Sources of dust and other particles

irces of dust or other particles due to the INTERVENTIONAL X-RAY EQUIPMENT shall not

ts of the INTERVENTIONAL X-RAY EQUIPMENT mounted above the PATIENT shall be designeg
imize the aceumulation of dust, which could otherwise fall onto the PATIENT.

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

Co

b footswitches of INTERVENTIONAL X-RAY EQUIPMENT, that are located at the table,side, shall

no
ast
its
05,
be
et

be

to

the

mpliance is checked by inspection

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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| . be IPX0 (i Ki irod)

— 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.

NO]

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

Subclause 201.11.8 of IEC 60601-2-54:2009 andEC 60601-2-54:2009/AMD2:20182(22
applies.

Adflitional subclauses:

201

S

201.11.1021 Protection against excessive temperatures of BEAM LIMITING DEVICES

Supclause 201.11.1021 of IEC 60601-2-54:20092022"applies.

20{1.12 Accuracy of controls and instruments and protection against hazarddus
outputs

Clduse 12 of-the—generalstandard“EC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 4nd
IEG 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
addfessed in 203.6.4.3.

201.12.4 * Protection against hazardous output
201.12.4.5.2 Diagnostic X-RAY EQUIPMENT

Replacement:

|NTERVENTIONAL X- RAY EQUIPMENT shall comply with |EC 60601 1-3:20p08,
IEC-6 )

paﬁ%utapstaﬂdam in Clause 203

N - = A - 0O — 4
VAVAY. - Y - et

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-partictHar-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, fun, fhe
INTERVENTIONAL X-RAY EQUIPMENT shall indicate if there is insufficient storage spacg)to’store the
runf completely under the programmed conditions or shall state the number of frames possiple
or the-acquisition IRRADIATION TIME available, at the frame rate and resolutiomselected.

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 conditipn,
RADIOGRAPHY either shall not be possible or be stopped, unless.data has been stored elsewhgre
and the INTERVENTIONAL X-RAY EQUIPMENT has a means to,determine that data has been stofed
sugcessfully elsewhere.

NO]

Conpliance is determined by inspection and functional tests.

201.12.4.101.3 * Image DISPLAYS

of pll displayed images, in particular whether they are currently live or stored and, if stored,

whether they are—‘“last-image-héld™images a LIH RADIOGRAM or previously stored referemce
images, shall be indicated at their relevant DISPLAY locations.

Dufring RADIOSCOPY, the live image sh@ll always occupy the same DISPLAY location. The sta'/Fs

=

Compliance is determined by inspection and functional tests.

201.12.4.101.4 Indications of emergency power supply

Fof 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
th{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-4 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.

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.

201.12.4.103 * Documentation of image orientation

If it : e OR-to—chsa S ENTHOD
EQUIPMENT shall have means to document the image orientation on both the displayed\and
stofed images.

Thé INTERVENTIONAL X-RAY EQUIPMENT shall have means to document the PATIENT.arientatioh.

Compliance is checked by functional tests.

NO]

201.12.4.104 * Availability of RADIOSCOPY during networking activities

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

Conpliance is checked by functional tests.

NO]

201.12.4.105 * Appropriate mask location for 'subtracted images

WHen automatic subtraction means are.provided for—imaging MODES OF OPERATION whgre
seyeral mask images are acquired at different equipment positions, for any given image to|be
subptracted, the corresponding mask imvage 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
eqliipment 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.

NO]

201.12.4.106 * Tableside controls

For tableside.controls, as a minimum, the following user interface controls, requiring operatjion
by ftouch, 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);
— collimatien beam limitation blade control (not including WEDGE FILTER control).

Cellimation 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.


https://iecnorm.com/api/?name=aea18b1a7eb27e539effe16aea42c5b0

IEC 60601-2-43:2022 RLV © IEC 2022 - 27 -

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 measulfing
function, each value shall be displayed together with its unit.

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

NO]

201.12.4.108 Provision for emergency power supply

The requirements in this subclause apply only for INTERVENFIONAL X-RAY EQUIPMENT thaf is
PERMANENTLY INSTALLED and that is provided with an emergency power supply. For slich
INTERVENTIONAL X-RAY EQUIPMENT, the return to the SUPPLY'MAINS in case of power failure shall
be Jas 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 ofqmnanually 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
SUPPLYMAINS is indicated to be available.

Compliance_is checked by functional tests.

NOTE<SY ,See 201.12.4.101.4 for requirements on indications of emergency power supply mode. See also
201L7.9.2.1043.102 for requirements on ACCOMPANYING DOCUMENTS.

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 frlom
thel 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 timeg in
NORMAL USE or shall be able to release or properly position the PATIENT withifh a time as low| as
regsonably practicable.

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

In ¢ase of SUPPLY MAINS failure, the requirement for the NOGRMAL CONDITION applies.

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

201.15.102 Attachment of sterile drapés

Mejans shall be provided, and describéd in the instructions for use, for allowing sterile drapes
to [pe 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 fhe
insfructions for use.

201.16 ME SYSTEMS

Clduse 16(of-the—generalstandard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 4nd
IEQ 60604%T: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 andEC 606014-2-54:2009/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:

20

Su
ap

IE

20
20

Re

Ad

204

@)
Q)

207
Tal

Am

.101 Immunity testing of ESSENTIAL PERFORMANCE

clause 202.101 of IEC 60601-2-54:2009 and 1EC 606801-2-54-2009/AMD1:23452(
lies.

RADIATION PROTECTION in diagnostic X-RAY EQUIPMENT

60601-1-3:2008, IEC 60601-1-3:2008/AMD1:2013 and IEC 60604<1-3:2008/AMD2:2(
ly, except as follows:

.4 General requirements

.4.1 Statement of compliance

lacement:

- compliance with this document is-to-be stated,
ement shall-be-made-in include the followings:

MODEL OR TYPE REFERENCE;

IEC 60601-2-43:2040— 1EC 60604 2 420040/ AMBP4-2047 — apd — |EC 80604
A0 O A 00000027,

Hitional subclause:

8.4.101 Qualifying conditions for defined terms

use 203.4.101 ofHEC 60601-2-54:20092022 applies.

8.5.2.1 References in subclauses
le2 — Subel .. tat s i

endmient:

22

21

the

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-te-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 avaijlable configuratipns
deljvered by the MANUFACTURER such as MODES OF OPERATION, settings of"'OADING FACTORS and
othler operating parameters that affect the RADIATION QUALITY or the prevailing value| of
REFERENCE AIR KERMA (RATE) in the INTENDED USE. If applicable this~irformation shall includdg:

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 th&) default values of the REFERENCE [AIR
KERMA (RATE), and the available ranges for anyfactor that can be varied after the MQDE
OF OPERATION has been selected;

3) the settings of LOADING FACTORS and. o0ther operating parameters in RADIOSCQPY
delivering the highest available REFERENCE AIR KERMA RATE;

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

5) one set of REFERENCE AIR KERMA (RATE) values typical of RADIOGRAPHY for distincfive
types of-precedure 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 fthe instructions ffor use, for the MODES OF OPERATION and sets of values described in
acgordance with\the settings in b) above, representative values of REFERENCE AIR KERMA (RATE)
shall be giveh,-based on measurement by the method described in 203.5.2.4.5.102.

In Addifion, representative values of REFERENCE AIR KERMA (RATE) based on measurement| by
thel method described in 203.5.2.4.5.102 shall be given in the instructions for use, |for
respectively—the MODESOF OPERATION—aRd—Ssets—ofvaluves—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

des

The PATIENT ENTRANCE REFERENCE POINT is located:

Compliance is checked by inspection of the instructions for use

203.5.2.4.5.102 * Test for dosimetric information

a)

It is required in 203.6.2.4.5.101 to provide, in the instructions for use, a description of

CO|

The following are‘\examples of factors that-need-te could be referenced, when relevant to
INTERVENTIONAL-X-RAY EQUIPMENT settings concerned.

i)

cribed as clnnnifinri faor the ’rypn of INTERVENTIONAL X-RAY EQUIPMENT:

1 cm above the PATIENT SUPPORT for INTERVENTIONAL X-RAY EQUIPMENT wifh the X-RAY

SOURCE ASSEMBLY below the PATIENT SUPPORT;

30 cm above the PATIENT SUPPORT for INTERVENTIONAL X-RAY EQUIPMEND 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
RAY EQUIPMENT or

e for C-arm INTERVENTIONAL X-RAY EQUIPMENT without an ISOCENTRE, a point along the]
RAY BEAM AXIS defined by the MANUFACTURER as beingirepresentative of the point

X-

X-
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
the MANUFACTURER or

e at the point representing the minimum ¢(BPOCAL SPOT TO SKIN DISTANCE for C-3
INTERVENTIONAL X-RAY EQUIPMENT with FOCAL SPOT TO IMAGE RECEPTOR DISTANCE |
than 45 cm,

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

Relevant parameters

figurations and test' geometries applying to the stated values of REFERENCE AIR KERMA (RA1

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

by

14

eSS

CE

the
E).
the

2)\YPATIENT SUPPORT in or out

3) ANTI-SCATTER GRID in or out

4) Appropriate ENTRANCE FIELD SIZE selected

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

b)
Be
X-A
ins

c)

1)
2)
3)
4)
5)

FOCAL SPOT TO IMAGE RECEPTOR DISTANCE

Distance of FOCAL SPOT to measuring detector
RADIATION FIELD size at the measuring detector
Positioning of PHANTOM (see item c) below)
Positioning of measuring detector (see item c) below)

Checking the test conditions

fructions for use are in compliance with 203.5.2.4.5.101.

Measurements and test conditions:

from layers of material) comprising of rectangular blocks with sides equal to or exceed|i

25 cm. Area density of the nominal 20 cm PHANTOM: 23,5 g/cm?, with a relative tolera
of + 5 %.

Use a DOSIMETER with a measuring detector small enough tolcover not more than 8(

%

of the area of the X-RAY BEAM in the plane of measurement-and-the-area-of-its-surface

perpendicularto-the-source-detector-axis-shall-notexsbed-30-6m?2.

The PHANTOM is placed near the X-RAY IMAGE RECERTOR, leaving as much of the availaple

distance as possible between the X-RAY SOURCE ASSEMBLY and the ENTRANCE SURFA
of the PHANTOM.

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

CE

e the PATIENT ENTRANCE REFERENCE ROINT (only if there is at least 20 cm distapce

between the measuring detector and the PHANTOM)
or

o half-way between the FOCAIZSPOT and the ENTRANCE SURFACE of the PHANTOM. In {

case, the—readings—are—te—be—corrected MEASURED VALUES include scaling to

appropriate distance.

Measure the AIR KERMARRATE for the RADIOSCOPY settings for which a value of REFEREN
AIR KERMA RATE is réquired to be stated in 203.5.2.4.5.101 c).

Measure the AIRKERMA per image for RADIOGRAPHY settings as required to be stated
203.5.2.4.5. 10~¢c).

For each_sefting required in 203.5.2.4.5.101, measure the AIR KERMA (RATE) using
PHANTOM déscribed:

e forall representative OPERATOR selectable ENTRANCE FIELD SIZES;
& ~for all representative OPERATOR selectable ADDED FILTERS;

hat
the

CE

l in

fhe

e 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.

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-EC 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

Adfitional subclauses:

207

INT]
IMA

Th

IMAGE RECEPTOR DISTANCE less than 45 cm and that is specified for extremities use only in

INT]

NO

Co

20!
Su

$.6.1.101 Management of RADIOSCOPY image storage

ERVENTIONAL X-RAY EQUIPMENT shall provide the capability to store a RADIOSCOPY REP
GE 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 RADIOSCOP¥;;
for pulse rates greater than 10 pulses per second, the last 300 images;
for continuous RADIOSCOPY, the last 10 s of RADIOSCOPY.

s requirement does not apply to MOBILE X-RAY EQUIPMENT(with a maximum FOCAL SPOT

ENDED USE.

[E The storage is not required to be a permanent storage.

mpliance is checked by functional test.

$.6.1.102 Management of EXAMINATION'PROTOCOLS

bclause 203.6.1.102 of IEC 60601:2-54:2009—and EC60601-2-54:2009/AMD2:20182(

ap

203.6.2 Initiation and termination of the IRRADIATION

Subclause 203.6.2 of IEC 60601-2-54:2009-and-{EC-60601-2-54:2009/AMDB2:20482022 app

203.6.3 RADIATION dose and RADIATION QUALITY
203.6.3.1 Adjustment of RADIATION dose and RADIATION QUALITY

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

lies.

LAY

TO
its

22

ies.

ual
of

203.6.3.2 Reproducibility of the RADIATION output

Subclause 203.6.3.2 of

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.

IEC 60601-2-54:2009—and1EC60604-2-54:2009/AMD2:201482022
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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

Adlition:
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 RADIOSCOPYX @and for RADIOGRAPHY.
Mejans shall be provided to adjust or inactivate these audible signals\and shall be described in
thel ACCOMPANYING DOCUMENTS. All of these requirements do not apply-to high-level control (HLC)
RADIOSCOPY.

NO]

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 andEC-60601-2-54:2009/AMD2:20182(22
applies.

203.6.4.4 Indication of automaticimodes

Subpclause 203.6.4.4 of IEC 60609-2-54:20092022 applies.

203.6.4.5 * Dosimetric indications

Adflition:

NOTE 1 Differences related to the same subclause in IEC 60601-2-54:2009,1EC-60601-2-54:2009/AMB1+:2015jand
|EC}60601-2-54-2809/AMD2:20182022 include: the 1%t dash of the 3" paragraph |s applicable also to SERIAL
RAD|OGRAPHY;.in¢the 4" paragraph, the minimal value is 2,5 Gy- cm instead of 5 uGy-m?, i.e. is 50 times larger;|the
recommended_unit for displaying the DOSE AREA PRODUCT is Gy-cm?; a requirement to have means for configuring|the
display unit.of the DOSE AREA PRODUCT is present; additional requirements and recommendations are present gfter
the [requirement about DOSE AREA PRODUCT METERS, including additional requirement and recommendation alpout
DOYE\MAP and SKIN DOSE MAP; and also, unlike in IEC 60601-2-54, there is no specific requirement for INDIRECT

RA RADLL dincoTr ooy RADLL
oA T e R O T T R ADTOORAT T T

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

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

e 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 devipte
from their respective displayed values by more than + 35 % over the range of 6smGYy/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 ofythe cumulative DQSE
AREA PRODUCT resulting from RADIOGRAPHY and from RADIOSCOPY since the"last reset operatipn.
The DOSE AREA PRODUCT may be measured or calculated. The value’should be expressed in
Gy|cmZ2. Means shall be provided to the RESPONSIBLE ORGANIZATION to’allow configuring the dinit
for|display of DOSE AREA PRODUCT at least among all the following:

- |Gy-cm?;
— |uGy-m2 or cGy-cm?;
- [mGy-cm2.

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

The overall uncertainty of the displayedivalues of the cumulative DOSE AREA PRODUCT ab¢ve
2,50 Gy-cm? shall not exceed 35 %.

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

If gart of the INTERVENTIONAL X-RAY EQUIPMENT, DOSE AREA PRODUCT METERS shall comply with

IEC 60580:2019.

The indications ;of-eumulative REFERENCE AIR KERMA and REFERENCE AIR KERMA RATE shall|be
CLHARLY LEGIBLEY2,5 m from the DISPLAY in the procedure room. This DISPLAY may be incluged
on [an image-monitor or it may be a separate device.

The display label for the cumulative REFERENCE AIR KERMA and REFERENCE AIR KERMA RATH at
thel PATIENT ENTRANCE REFERENCE POINT shall not be designated as SKIN DOSE and SKIN DQSE
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.

Dufing RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES, indications of one or)jmore 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 ithe 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.

Ad{itional subclause:

203.6.4.101 Indication of READY STATE

Subclause 203.6.4.101 of IEC 60601-2-654:20092022 applies.

203.6.5 AUTOMATIC CONTROL SYSTEM

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

203.6.6 SCATTERED RADIATION reduction

Subclause 203.6.6-0f JEC 60601-2-54:2009 and |EC 806801-2-54:2009/AMD2:20182022 applies,
exgept as follows:

Ad{lition:

INTERVENTIONAL X-RAY EQUIPMENT specified for paediatric applications shall have means to
easily. femove 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 oOr 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) DiIsPLAY 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\ fhe
number of images and method of combining images are selectable by the OPERATGR, fthe
selection shall be indicated prior to the initiation of the radioscopic IRRADIATION,

Compliance is checked by inspection and functional tests.
Adtlitional subclauses:

203.6.101 Range of AIR KERMA RATES in RADIOSCOPY

Fof RADIOSCOPY the MODES OF OPERATION provided for NORMAL ‘USE shall include two modes,
degignated normal and low respectively, producing different REFERENCE AIR KERMA RATES, slich
that the value for the low mode does not exceed 50 % of the value for the normal mofe.
Adglitional MODES OF OPERATION may be provided, with -REFERENCE AIR KERMA RATES less| or
greater than the values for the normal and low modes¢

A ¢ontrol for the selection of any of these MOBES OF OPERATION shall not also perform fthe
function of an IRRADIATION SWITCH.

An|indication of the selected MODE OF OPERATION shall be provided at the working positior] of
thel OPERATOR.

Thé 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 befing
prepared for the commencement of a RGI PROCEDURE.

Compliance is determihed by inspection and functional tests and also by the test PROCEDWRE
given in 203.5.2.4.5(102 using the 20 cm polymethyl-methacrylate (PMMA) PHANTOM in ordel to
vellify 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

Mens 10 switch between RADIOSCOPY and RADIOGRAPHY shall be provided at the workling
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 Fhis+ i
a last-image- hoId can be found in 203 6.7.101 of IEC 60601 2 54 2022

- The requirement for having

Compliance is determined by inspection and functional tests.

203.6.105 Limitation of RADIATION output

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

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

NO]

203.7 RADIATION QUALITY

Subclause 203.7 of IEC 60601-2-54:2009,1EC-60601-2-54:20097AMD1:2015-and HEC606P1-
2-§4:-2009/AMD2:20482022 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

Subpclause 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:
Ad{lition:

Repardless of the,shape of the IMAGE RECEPTION AREA (circular and non-circular shape), when
thel X-RAY BEAM is perpendicular to the IMAGE-RECERTOR RECEPTION PLANE, the maximum area of
thgl X-RAY FIEED shall conform to the following requirements:

a) |at least 80 % of the area of the X-RAY FIELD shall overlie the EFFECTIVE IMAGE RECEPT|ON
AREA. EFFECTIVE IMAGE RECEPTION AREAS smaller than 10 cm in diameter or less than 10 cm
indength 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-seurce 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
203.8.102.1 General
Subpclause 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 boundarieg of
thel X-RAY FIELD on the image DISPLAY while the BEAM LIMITING*BEVICE is adjusted when|no
IRRIADIATION 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 60601-2-54:28092022 applies.

203.8.102.4 Accuracy of marked and written indications

Subclause 203.8.102.4 of IEC 606Q1-2-54:20092022 applies.

203.8.103 Interception of.the X-RAY BEAM in RADIOSCOPY

Subclause 203.8.103 ,of. IEC 60601-2-54:2009—andEC-60601-2-54:-2009/AMDB2:201482(22
applies.

203.8.104 Positioning of the X-RAY BEAM AXIS

Subclause 208.8.104 of IEC 60601-2-54:20092022 applies.

203.9”,'FOCAL SPOT TO SKIN DISTANCE

Subclause 203.9 of IEC 60601-2-54:2009-andHEC-60604-2-54:2009/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.

203-43-4—Designated-SIGNIFHEANT ZONES OF OCEUPANGY—

Su

Re

Th

SP

SIZz

NO

Co
are

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

blacement of the third dashed item in the third paragraph in 13.4 of IEC 60604-1-3:2008

Isokerma maps shall be provided in the ACCOMPANYING DOCUMENTS), -describing

distribution of STRAY RADIATION around the INTERVENTIONAL X-RAY EQUIPMENT. These m
shall apply to typical configurations of the INTERVENTIONAL X-RAY EQUIRMENT when opera
at the NOMINAL X-RAY TUBE VOLTAGE for RADIOSCOPY and shall satisfy.the following conditig

e information shall be given for at least one typical configUration with the X-RAY BH
horizontal and one with the X-RAY BEAM vertical;

PRODUCT of 1 Gy-cm?;

be given additionally for other planes;

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

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

e the data presented shall be .accurate within £50 % at all points more than 15 cm fn
the INTERVENTIONAL X-RAY)EQUIPMENT or PHANTOM and within 3 m of the PATI

ENTRANCE REFERENCE PQINT or down to 0,1 uGy/(Gy-cm?2).

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

checked by the PROCEDURE described in Annex BB.

the

ps
ed
ns:

AM

o the isokerma maps shall be presented as isokermacurves normalised to a DOSE AREA

e the isokerma maps shall be given at heights of4,0 m and 1,5 m above the floor and may

tor

the

om
ENT

e information shall also_include, for each configuration, a scaled schematic representafion
of fhe arrangement of the INTERVENTIONAL X-RAY EQUIPMENT showing the projection of the FO

CAL

T on to the plane-0f-the drawing. Details shall also be given of the applicable measuremgnt
gedmetry, FOCAL SPOT TO IMAGE RECEPTOR DISTANCE, X-RAY TUBE VOLTAGE and ENTRANCE FI

ELD

mpliance is determined by inspection of the ACCOMPANYING DOCUMENTS. The isokerma maps

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
RAY EQUIPMENT appropriately configured; a single footswitch with a sufficiently long ca
may be used for several SIGNIFICANT ZONES OF OCCUPANCY near the PATIENT;

X-
ble

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 60601-2-54:2009gnd
{EG-606014-2-54-2009/AMD2:20482022 applies.

Ad{dlitional subclause:

203.101 DIRECT RADIOSCOPY

D

RECT RADIOSCOPY shall not be permitted:0n 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 conC|se ratlonale for the important requwements of this document. Its
the

uirements 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 clajise
and subclause numbers parallel to those in the body of the document.

Subpclause 201.1.1 — Scope
Indlications for the need to use INTERVENTIONAL X-RAY EQUIPMENT ¢omplying with this document.

Since the early 1980s, there has been a substantial incgrease in the use of RADIOSCOPY |for
visphalisation in a wide range of diagnostic-and-interventienal procedures and RGI PROCEDURES.
Alllindications are that this increase will continue in-the near future. These-interventional RGI
PROCEDURES sometimes require long periods of RADI®SCOPY operation with, in some cases,|an
un¢hanged position of the RADIATION FIELD on the.RATIENT SURFACE. It should be noted that th¢se
RG| PROCEDURES usually provide significant advantages over alternative therapies in termg 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
RG| PROCEDURES are performed by a variety of clinicians with different degrees of training in
RADIOLOGICAL PROTECTION. Because“ of these characteristics, these—interventional RaGI
PROCEDURES are different from procedures in medical diagnostic RADIOLOGY in that fhe
possibility of deterministic effectsssuch as RADIATION-induced skin injury cannot be excluded.

Taple 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
OR{GANIZATION and OPERATOR of the INTERVENTIONAL X-RAY EQUIPMENT.

See¢ also references [10], [11].
Supclause 201.3.201203 — IMAGE DISPLAY DELAY

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

Supclause 201.4.3 — ESSENTIAL PERFORMANCE

IEG 60601-1:2005, IEC 60601-1:2005/AMbP$2012 and IEC 60601-1:2005/AMD2:2020 stpte
that the term ESSENTIAL PERFORMANCE is directly related to the performance of a clinical function
(dgfinition 3.27 in IEC 60601-1:2005and IEC 60601-1:2005/AMD1:2012). Table 201.101
prgvides a list of requirements that canbe correlated with the performance of a clinical funcion
and that could therefore be ESSENTIAL PERFORMANCE. The decision on whether any of th¢se
requirements constitutes ESSENIIAL PERFORMANCE is subject to a RISK EVALUATION that considers
thel INTENDED USE of the X-RAY“EQUIPMENT.

The identification of pdtential ESSENTIAL PERFORMANCE requirements is justified because fhe
RISK associated withjonizing X-RADIATION is overweighed by the benefits expected from fhe
exgmination.

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

Repuifements under SINGLE FAULT CONDITIONS are either stipulated in this document| or
determined by the RISK EVALUATION. TNere 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.

regoverable equipment failure should be uncommon, when it does occur there will be confusjon
on [the part of the OPERATOR. Emergency functions should be operated using the saméeontrols
and in the same way as during non-emergency operation, in order to minimize this ‘confusion.

Theé normal operation of many controls as mentioned in the requirement is important. BecaJAse

Supclause 201.4.102 — RADIATION dose documentation

Refording manually the displayed dose values is not considered as being robust enough to
prgvide freedom from the RISK arising from the lack of dose information:

There are two reasons why the ability to export dose data is a poténtial ESSENTIAL PERFORMANECE.
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 PATIENTS,RADIATION dose from the current
RG| 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. Rrevious RADIATION to the skin sensitizes it and
lowers the threshold for deterministic effects with' subsequent IRRADIATION. Without knowledlge
of the amount of RADIATION previously delivered to the skin, the OPERATOR cannot judge the
likglihood of causing HARM and will have'difficulty performing the RGI PROCEDURE so asg to
minimize the RISK of causing HARM. Thé RISK due to this HAZARD is therefore the increasged
likglihood 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 wprk
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
prgvide 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
SEYERITY of the~deterministic injury is directly proportional to the SKIN DOSE, and appropripte
managementdepends on knowledge of the dose.

The RISKJis high for the-interventional RGI PROCEDURES that are the INTENDED USE of equipmgnt
subject’ to this document. ([14],[15],[16],[17], [20], [23]) The importance of recording and
preserving dose data for PATIENTS undergoing-taterventional RGI PROCEDURES is SO greaf that in
some countries recording these data is mandatory.([18])

The-EssENTHAL 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.

Supclause 201.7.2.105 — Protection against ingress of liquids

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

It i$ desirable that the location "in the PATIENT vicinity (or around the PATIENT)" means locatipns
within 1,5 m from the-FABLE PATIENT SUPPORT.

Supclause 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
i i RGI PROCEDURES and the heightened awareness of the RISK of transmissior] of
potentially lethal organisms. Whilst incisions made{during-irterventional RGI PROCEDURES pre
smgpll, large blood vessels and collections of body fldids (for example, abscesses) are frequently
dirgctly accessed with catheters or tubes. Arising-from this, blood and body fluids-may can dpill
on |to or contaminate the work environment and the INTERVENTIONAL X-RAY EQUIPMENT. Some
RG| 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 cavifies

The possibility that (INFERVENTIONAL X-RAY EQUIPMENT-may can become contaminated or have
fluids or deposits lodge in cracks and crevices, gives rise to the need for cleaning
dis|nfection. This, in turn, gives rise to the use of cleaning and disinfection agents which
can achieve ¢heir own aims admirably but, in doing so, can give rise to electrical HAZARDY or
damage the INTERVENTIONAL X-RAY EQUIPMENT surfaces to which they are applied. Again, slich
prgblemsican be greatly reduced at the design stage, and by giving explicit instructions|on
clepning-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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Su

bclause 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
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0Ss of power. The intention Is that these emergency instructions be brief.
bclause 201.9.2.4 - Emergency stopping devices

NTERVENTIONAL X-RAY EQUIPMENT, HAZARDS can arise if functionality is unnecessarily affec
the operation of safety devices such as anti-collision devices.

bclause 201.11.1.1 — Maximum temperature during NORMAL USE

art of the INTERVENTIONAL X-RAY EQUIPMENT that unintentionally comes into contact with
onscious, anaesthetized or incapacitated PATIENT can present'the same RISKS as an APPL
T that necessarily has to contact the PATIENT.

bclause 201.11.6.1 — General (within subclause,201.11.6 "Overflow, spillage, leaka
ress of water or particulate matter, cleaning, disinfection, sterilization and compatibility W
stances used with the me equipment")

RADIOSCOPICALLY GUIDED INTERVENTIONAL\PROCEDURES, there can be relatively la
ntities of body and other fluids which-may~can, directly or through deposits left behind, g
to damage to the INTERVENTIONAL X-RAY EQUIPMENT, or cause electrical, toxic or infecti
ARDS to PATIENTS, OPERATORS and service personnel.

bclause 201.11.6.5.102 — Sources of dust and other particles

avoid inadvertent PATIENTVinfection, sources of dust and other particles that can reach
IENT-are-to shall be avoided. Sources of dust and other particles comprise e.g., fan direc
ards the PATIENT, falhof dust from devices/ACCESSORIES above the PATIENT, etc.

desirable toshave no sources of dust and other particles in the volume defined horizont
A distance-rom the PATIENT SUPPORT of at least 2 m and vertically from floor to ceiling.

bclause*201.11.6.5.103 — ENCLOSURES

Fo

ted

an
IED

ge,
ith

Fge
ive
bUS

the
fed

By

Pnn\/nninnr‘n, here is a brief riner\ripi‘inn of the dngrnn of prnfnr\finn from Table

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

leapt the name and date of b|rth of the PATIENT and the date and tlme of the RaGI PROCEDURE .
Supclause 201.12.4.101.3 — Image DISPLAYS

A gISPLAY location-may can be one of several separate monitor screens or a logical subdivisfion
of fhe area of an individual monitor screen.

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

Supclause 201.12.4.102 — IMAGE DISPLAY DELAY
IMAGE DISPLAY DELAY is linked to the hand-eye coordination when performing interventions.
Supclause 201.12.4.103 — Documentation of image orientation

This requirement is meant to avoid RISKS associated with potential OPERATOR misinterpretatjion
of {he PATIENT orientation on the image, exg., mirror effect: left/right, top/bottom.

Supclause 201.12.4.104 — Availability of RADIOSCOPY during networking activities

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

Supclause 201.12.4.105 — Appropriate mask location for subtracted images

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

Supclause 201.12.4.106 — Tableside controls

For the other tableside controls (other than GANTRY and PATIENT SUPPORT motions controls,
IRRADIATION SWITCHES, and-cellimation 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.
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Examples of image measuring function are vessel sizing, ventricular ejection fraction estimation,
etc.

Subclause 201.15.101 — Configuration for cardiopulmonary resuscitation (CPR)

The time period to place the INTERVENTIONAL X-RAY EQUIPMENT during NORMAL USE in a
configuration for CPR includes not only the possible table motion but all necessary GANTRY
motion and removal of ACCESSORIES.

Subcl 203.5.2.4.5.101 — Dosimetric_inf t for X- ified for

RADIOSCOPY and/or SERIAL RADIOGRAPHY

For b) available settings, item 5): This would, for example, include a typical vascular setfing
anx a typical cardiac setting for INTERVENTIONAL X-RAY EQUIPMENT intended to be Used for bpth
applications.

For c) RADIATION data: the relatively large tolerance reflects the circumstanCes that MEASURED
VALUES are being compared with stated values given in the instruction for 'dse.

For d) PATIENT ENTRANCE REFERENCE POINT: For lateral positioning.0of'a C-arm, the definition of
PATIENT ENTRANCE REFERENCE POINT relative to the ISOCENTRE. is*t6-be the same as descrilped
for|C-arms.

Supclause 203.5.2.4.5.102 — Test for dosimetric information

In this document, the required statements of AIR KERMA and AIR KERMA RATE are expressed| as
values of REFERENCE AIR KERMA (RATE), at thevapplicable position of the PATIENT ENTRANCE
REFERENCE POINT—{refer-toEC 60601-2-54 for-distance—definition). This position generally
approximates to the position of the PATIENFSURFACE, but does not necessarily coincide with it
un{er all conditions. The concept, supparted by the measuring PROCEDURE described here], is
intgnded to provide a uniform method for stating the AIR KERMA (RATE) produced |by
INTERVENTIONAL X-RAY EQUIPMENT in\'NORMAL USE. This test method is based on the us¢ of
specific polymethyl-methacrylate)) (PMMA) PHANTOMS under particular conditions. The
compliance criteria stated in this PROCEDURE allow for manufacturing tolerances in the stafed
valpes, when these values ateVerified against the MEASURED VALUES resulting from the test. For
thig reason and also because of factors such as PATIENT variability and the actual clinical
configuration of the INTERVENTIONAL X-RAY EQUIPMENT, the stated values are not-te-be regarded
as jpccurate measures of RADIATION actually incident upon the skin of the PATIENT.

In addition to itsipurpose of verifying the compliance of statements made in accordance with
this documeni)-the method can be adapted for use in other situations, such as those where it is
required to.determine or verify levels of AIR KERMA (RATE) applying at any time to exampleg of
INTERVENTIONAL X-RAY EQUIPMENT under conditions of NORMAL USE, or to investigate the
dependence of the REFERENCE AIR KERMA (RATE) on selected MODES OF OPERATION or on the
settingS of variable operating parameters. Such additional uses, however, are not within fhe
normative intent of this subclause.

About the measurements and test conditions:

Placing the PHANTOM near the X-RAY IMAGE RECEPTOR while leaving as much distance as
possible between the X-RAY SOURCE ASSEMBLY and the ENTRANCE SURFACE of the PHANTOM, will
minimize the effect of SCATTERED RADIATION on the measurements. Additionally, placing the
measuring detector half-way between the FOCAL SPOT and the ENTRANCE SURFACE of the
PHANTOM will minimize the contribution of STRAY RADIATION to the readings; see also Figure 5 of
reference [24].

Aligning the surface of the PHANTOM within £2° allows, in the case of several rotational positions
being contained within this limit, use of any of these rotational positions.
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Subclause 203.6.3.103 — X-RADIATION pulse repetition frequency during RADIOSCOPY

RADIATION usage is optimised when the amount of RADIATION used to produce an image or an
image series is the least possible that permits adequate visualization of the structures of
interest. International and national guidelines from radiation protection organizations [25], [26]
and medical professional societies [28], [29], [30] recommend that in interventional RADIOSCOPY,
dose rate is reduced to the extent possible. Clinical circumstances can require a high or low
dose per pulse independent of pulse rate. In these situations, the ability to select a low pulse
rate independently of dose per pulse is essential for optimisation.

JSE
OF
for

By
appropriate. When a selectable RADIOSCOPY pulse rate is available, the new requiremrnt

extends the OPERATOR'S ability to optimise RADIATION usage by specifying that at\least one |ow
pulse rate is available. This will permit the OPERATOR to select the lowest clinically acceptable
pulse rate independently of dose rate.

Supclause 203.6.4.5 — Dosimetric indications

Prqvisions for fine-tuning the dosimetric indications by a qualified-end-user are not included in
thi3 document since these indications-mustalready shall comply/with accuracy requirements as
degcribed in this document. Thus, further fine-tuning does” not meet a need for avoidLng
unacceptable RISK and-may can in contrast create problems in cases of uncontrolled fine-tuning.

The new value of accuracy is believed to représent the current state-of-the-art for do¢se
indjcations that can be either measured or computed from technique factors. Refer also to [|7].

In telation to DOSE AREA PRODUCT:

— |Reference [25] mentions in its subsection D.3 that DAP can be-helpful-in-dese-control us¢ful
for stochashc effects to PATIENTS and OPERATORS, but% not—a—practical-method [for
icting determinigtic

effects. See also reference [18].

— |Assingle dosimetric indication unit is recommended, since allowing a free choice of displayed
RADIATION units could be' confusing to OPERATOR, particularly if OPERATORS use equipment
from several MANUFACTURERS.

— |The DOSE AREA-RRODUCT, DOSE AREA PRODUCT RATE or related values-may can be indicated,
particularly in training situations. However, the DOSE AREA PRODUCT is primarily used as|an
indicator for-stochastic effects and is not useful for predicting deterministic effects. It-Aay
can be useful to momentarily indicate the DOSE AREA PRODUCT RATE and the cumulative DQSE
AREA PRODUCT at the position of the OPERATOR, by means of a toggle.

In fefation to the display label not referring to skin: The PATIENT ENTRANCE REFERENCE PQINT

seldom-corresponds-to-the-actual position ofthae PATIENT's skin
o-coHespoRastotheactdatpostHoR—ottHhe AN +—SSKiH-

In relation to the threshold visual warning: A suggested default threshold is 2 Gy. Refer to
ICRP-85 ([25]) for a description of other appropriate threshold values. See reference [13] also.

In relation to the cumulative number or IRRADIATIONS from RADIOGRAPHY: It is understood that
all X-ray pulses performed during RADIOGRAPHY are to be counted and included in the
cumulative number of IRRADIATIONS from RADIOGRAPHY.

In relation to notations:

REFERENCE AIR KERMA is sometimes written differently in the bibliography (e.g. in [26] and[27])
and denoted as K, ,
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DOSE AREA PRODUCT is sometimes written differently in the bibliography (e.g. in [26] and[27])
and denoted as air kerma area product Pyp.

In relation to SKIN DOSE MAP:
Introduction:

The application of any form of RADIATION to a PATIENT is part of the practice of medicine. The
practitioner has the responsibility of balancing the expected benefits of a RGI PROCEDURE

ao ha- D aYa¥a' nead o-h = me to

RAY EQUIPMENT that meets IEC 60601-2-43 or IEC 60601-2-54, or for example U.S.
peffformance standards (21 CFR 1020 [7]) includes dosimetric displays. Depending on the
plicable standard, this includes real time displays of cumulative REFERENCE AIR'KERMA at the
PATIENT ENTRANCE REFERENCE POINT, DOSE AREA PRODUCT, or both. The cumulative REFERENICE
KERMA is required to be visible at the OPERATOR's working position. SKIN DOSE MAPS wgre
foreseen as a logical extension of these real time displays and were recédmmended in NCRP
port 168 [26] and ICRP Publication 120 [27]. However, when |IEC'60601-2-43:2010 Was
published, the technology was not sufficiently developed to include-aihormative requirement|for
SKIN DOSE MAPS.

The distribution of IRRADIATION on the PATIENT has been_ intermittently available from varipus
MANUFACTURERS since the late 1990's in various real-time or post-procedure modes.
IECG 61910-1:2014 defines a RADIATION DOSE STRUGTURED REPORT (RDSR) with sufficient
infprmation ("extended dose documentation") to eonstruct a SKIN DOSE MAP using additional
gedmetric and anatomical information supplied extérnally to the imaging equipment. Dependjing
on fthe use of IEC 61910-1:2014 and the supperting equipment, this might be either real-timg or
post-procedure. Some models of INTERVENTJONAL X-RAY EQUIPMENT already provide integrafed
SKIN DOSE MAPS using the equipment's owalresources.

The clinical goal of these efforts is toprovide the OPERATOR with sufficient real-time information
tOJvoid unnecessary tissue reactions. Reducing the frequency and SEVERITY of tissue reactipns

is [a requirement for RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES above the
requirements for general procedures (X-RAY EQUIPMENT within the scope of IEC 60601-2-54).

Repl-time dosimetric displays:

RADIATION is one(of many factors affecting the practitioner's ability to safely and effectiely
complete a RGI'RROCEDURE. Automatic—alarms notifications of any kind can result in podrer
overall clinieal-results if they unnecessarily distract the OPERATOR's attention. Many npn-
RADIATION, events that occur during a RGI PROCEDURE also require the OPERATOR's attentipn.
Un|ess ,OPERATOR action is urgent, such notifications can be given to the OPERATOR by a
kngowledgeable participant in the RGI PROCEDURE (located either in the control room or the
prdcedure room) as soon as it is safe to do so.

Continuous, real-time display provides immediate access to accumulated dosimetric
information without requiring an action or distracting the OPERATOR's concentration. NCRP
Report 168 [26], ICRP Publication 120 [27] and guidelines from interventional radiology [28]
and interventional cardiology [29] societies recommend OPERATOR notification when specified
dosimetric levels, including peak SKIN DOSE, are exceeded. RADIATION injuries do not have a
binary dose-response function. Exceeding any nominal RADIATION threshold by a few tens of
percent is highly unlikely to substantially affect the frequency or nature of any RADIATION injury.

Some equipment currently has the capability of non-distractively indicating when the cumulative
REFERENCE AIR KERMA exceeds a threshold using means such as reversing the colours of a
display and its background.
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DOSE MAPS:

The simplest DOSE MAP is a display of the REFERENCE AIR KERMA as a function of GANTRY angle.
Such maps typically display a single value for all of the IRRADIATION occurring in a range of
angles (e.g. 30° x 30°). Their construction does not require any information about the PATIENT
or the PATIENT's position relative to the beam. Nevertheless, these AIR KERMA maps-may can be
sufficient for certain aspects of operational RADIATION management.

During a RGI PROCEDURE, the availability of a current SKIN DOSE MAP displayed on a surface that
reasonably represents the actual PATIENT is clinically important. This map-needs is useful to
indjcate the size, shape, and location of the current X-RAY FIELD(S). Such a DISPLAY providles
thel OPERATOR with immediate information regarding the RISKS of continuing IRRADIATION &nd
prgvides the information necessary to manage the RADIATION FIELDS so as to control the
likglihood and SEVERITY of a cutaneous tissue reaction [32].

The skin surface of the PATIENT can be represented by a model. In that case, the PATIENT surface
mojdel can be a stylized representation of the skin surface of a human. The’PATIENT surface
mojdel can be adaptable to the PATIENT under examination. The PATIENT surface model ¢an
exg¢lude PATIENT extremities. For example, the PATIENT surface modelrcould be based on the
PATIENT's height and weight.

Isodose boundaries and colour codes:

OPERATORS-may can work in one or more locations with different MANUFACTURERS' equipment.
A donsistent use of isodose boundaries and colour codesis useful to avoid confusion amonfgst
OPERATORS when working between systems from differént MANUFACTURERS.

Table AA.3 presents examples of colour and grayscale code with isodose boundaries. Isodgse
bouindaries are derived from Table 2.5 from NCRP Report 168 [26]. Colour and grayscale codles
expressed in RGB space (see e.g.,reference [33] for RGB space description). Loyer
isofose boundaries for AIR KERMA maps could be used to keep meaningful biological RISK
indications. These could be 75 % of the SKIN DOSE MAP ones since AIR KERMA does not account
for|effects like backscatter.
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Table AA.3 — Examples of isodose boundaries and colour codes
for SKIN DOSE MAP and AIR KERMA map

SKIN DOSE MAP isodose Air kerma map isodose RGB RGB
boundaries boundaries colour grayscale
A. Example 1
Base surface to < 0,1 Gy Base surface to < 0,075 Gy 220,220,220 220,220,220
0,1 Gy 0,075 Gy 0,0,0
1,0 Gy 0,75 Gy 70,70,70
2,0 Gy 1,5 Gy 0,255,0 105,105,105
5,0 Gy 3,75 Gy 255,255,0 145,145 145
8,0 Gy 6,0 Gy 255,128,0 190,190,190
11,0 Gy 8,25 Gy 285,235,235
> 15,0 Gy > 11,25 Gy 255,255,255 255,255,255
B. Example 2
0,1 Gy 0,075 Gy 0,0,255 0,0,0
1,0 Gy 0,75 Gy 0,25§\ 70,70,70
2,0 Gy 1,5 Gy 255(255,0 105,105,105
3. Gy 2,25 Gy | 255,128,0 145,145,145
5,0 Gy 3,75 Gy 190,190,190
10,0 Gy 7,5 Gy 240,160,160 235,235,235
> 15,0 Gy > 11,25 Gy 255,255,255 255,255,255
NOQTE Except for the first and last table entry, the coloursiused to represent doses between isodose boundaries
cojuld be displayed as either a continuous transition between the values or as the lower dose value.
The following considerations are relevant as part of the design PROCESS for a SKIN DOSE MAP.
— |The SKIN DOSE MAP is configurable by the OPERATOR to be displayed at least at the posifion
of the RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURE when LOADING in RADIOSCOPY or
RADIOGRAPHY is not active.”A second DISPLAY of the SKIN DOSE MAP in the control room is a
helpful option for OPERATOR notification. The SKIN DOSE MAP includes at least the relevjant
anatomical region_of.the body.
— |The PATIENT orienfation is apparent on the SKIN DOSE MAP.
— |An indicationvof the current location of the X-RAY FIELD(S) is displayed on the SKIN DOSE MAP.
— |The SKIN-BOSE MAP can be displayed as a grayscale or colour-coded image. A colour-coded
map is.preferred. When the SKIN DOSE MAP is intended to be displayed without colout, a
dedicated grayscale scheme is necessary.
— |Providing a mean to use colour or grayscale schemes different from those shown| in

Table AA.3 or provided by the MANUFACTURER is desirable because it promotes future
standardization of the SKIN DOSE MAP display, and therefore could provide additional PATIENT
safety.

For clinically important values of SKIN DOSE, displayed values of SKIN DOSE are close to actual
SKIN DOSE. The minimum value stated as part of the criterion for accuracy concerns only the
accuracy of the displayed SKIN DOSE. It is not intended to be used to determine which values
of SKIN DOSE are displayed.

The current value of the highest skIN DOSE within the current X-RAY FIELD(S) and the highest
SKIN DOSE at any point on the SKIN DOSE MAP (peak SKIN DOSE) are displayed in conjunction
with the SKIN DOSE MAP. These displayed values are CLEARLY LEGIBLE at 1,5 m from the
DISPLAY, when configured by the OPERATOR.

Use of tissue equivalent anthropomorphic PHANTOMS for quantifying accuracy.
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The following information is relevant for inclusion in the ACCOMPANYING DOCUMENTS:

description of the PATIENT surface model;
description of the PHANTOM(S) for quantifying accuracy;
test conditions and accuracy.

Subclause 203.6.7.101 — Display of LAST IMAGE HOLD RADIOGRAM or RADIOSCOPY REPLAY IMAGE
SEQUENCE

|NTERVENTIONAL X-RAY EQUIPMENT d|ffers from non-interventional X-RAY EQUIPMENT with respect

WHile the requirements for display of a LIH RADIOGRAM differ from., -203.6.7.101
[ 60601-2-54:2009-anrd1EC60601-2-54:2009/AMDB2:20182022, the LIH RADIOGRAM definifion
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Annex BB
(normative)

Distribution maps of STRAY RADIATION

BB.1 lntroduction General

This document contains requirements in 203.13.4 for isokerma maps of STRAY RADIATION to be
provi . i ) oo . he

ex describes the PROCEDURE for verifying compliance. Since dosimetric informatiofnof this
kind depends considerably on the operating conditions and measuring methods employed, the
annex is also intended for the guidance of MANUFACTURERS in meeting the requirements.

Theé measurements obtained shall not be used for determining RADIATION shigldjng for a spedqific
prdcedure room.

NOTE The measurements obtained are representative of the test situation only; they do not represent all clinfical
situptions.

BB.2 Equipment configuration

The ACCOMPANYING DOCUMENTS are examined in ,relation to the configuration of fhe
INTERVENTIONAL X-RAY EQUIPMENT and other data-d@pplying to the isokerma curves. [or
compliance:

— |the information shall be complete, as listed-\in*203.13.4;
— |configurations shall be typical of the NORMAL USE of the INTERVENTIONAL X-RAY EQUIPMENT;
— |the measuring arrangements described shall be compatible with those specified in ghis
annex for verification of the values.

If the information is compliant, the)isokerma maps are verified as in BB.3 and BB.4, with the
INTERVENTIONAL X-RAY EQUIPMENT configured and operated as described in the ACCOMPANY|NG
DOCUMENTS.

BHB.3 PHANTOM

The PHANTOM consists of a 25 cm cube of polymethyl-methacrylate (PMMA), which may|be
assembled fromr 25 cm square slabs.

BB.4  Measurement set-up

The X-RAY BEAM is aligned so that the centre of the ENTRANCE SURFACE of the PHANTOM is at the
PATIENT ENTRANCE REFERENCE POINT. The X-RAY BEAM-must shall not be aligned in such a way
that its axis lies in the plane between adjacent slabs of PMMA. The RADIATION FIELD size shall

be 100 cm? at the entrance of the PHANTOM.
Measurements are performed at the NOMINAL X-RAY TUBE VOLTAGE for RADIOSCOPY.

Measurements are made at all locations within 3 m of the PATIENT ENTRANCE REFERENCE POINT
or down to 0,1 uGy/(Gy-cm?), except that measurements may be omitted:

— within 15 cm of the PATIENT ENTRANCE REFERENCE POINT when placement of the measuring
device is impractical, and

— at locations vertically over the INTERVENTIONAL X-RAY EQUIPMENT.
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Measurements are made for two orientations of the X-RAY BEAM, one horizontal and one vertical.
When the X-RAY BEAM is vertical, the X-RAY SOURCE ASSEMBLY is oriented to the beam direction
corresponding to the most frequent use of the INTERVENTIONAL X-RAY EQUIPMENT.

EXAMPLE For an isocentric system, the beam is directed vertically upward.

BB.5 Criteria for compliance

The MEASURED VALUES are normalised to a DOSE AREA PRODUCT of 1 Gy-cm?2. For comp//ance aII

50 % of the normal/sed MEASURED VALUES determ/ned by the test.

Isokerma curves are given (uGy/Gy x cm2)

T 1m 2.m 3Im

| |
! " IEC

Figure BB.1 — Example of isokerma map at 100 cm height in lateral configuration
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Isokerma curves are given (uGy/Gy x cm2)

Figure BB.2 — Example of isockerma map at 100 cm height in vertical configuration
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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 standardizatioh,compri$ing
bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatipnal
Co-operation on all questions concerning standardization in the electrical and electronic fields:-To this end fand
n addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Repgrts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC\\Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interestedsin the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liai$ing

ith the IEC also participate in this preparation. IEC collaborates closely with the\International Organizatior] for
Standardization (ISO) in accordance with conditions determined by agreement(between the two organizationis.

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

3) JEC Publications have the form of recommendations for international use and are accepted by IEC Nati¢nal
Committees in that sense. While all reasonable efforts are madé)to ensure that the technical content of |[EC
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 Publicatfons
ransparently to the maximum extent possible in their,national and regional publications. Any divergence between
any IEC Publication and the corresponding national orregional publication shall be clearly indicated in the lafter.

5) JEC itself does not provide any attestation of eonformity. Independent certification bodies provide conforpity
pssessment 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) MAIl users should ensure that they have the‘atest edition of this publication.

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

8) [ttention is drawn to the,'‘Normative references cited in this publication. Use of the referenced publications is
ndispensable 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
Fights. IEC shall'\not be held responsible for identifying any or all such patent rights.

IEQ 6060142343 has been prepared by subcommittee 62B: Diagnostic imaging equipment]| of
IEQ techniical committee 62: Electrical equipment in medical practice. It is an Internatignal
Stgndard.

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.
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c) the collateral standards |IEC 60601-1-11:2015, IEC 60601-1-11:2015/AMD1:2020,
IEC 60601-1-12:2014  and IEC 60601-1-12:2014/AMD1:2020 are  applicable if
MANUFACTURER so declares;

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

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

f) |explanation of the term ESSENTIAL PERFORMANCE is provided in Annex AA to emphasize fhe
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 jn\the report on voting indicated in
thel above table.

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

This document was drafted in accordance with.JISO/IEC Directives, Part 2, and developed in
acgordance with ISO/IEC Directives, Part 1 and1SO/IEC Directives, IEC Supplement, availaple
at www.iec.ch/members_experts/refdocs.. A& main document types developed by IEC pre
degcribed 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 tablés.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.

In feferring\to the structure of this document, the term

— |"elause" means one of the seventeen numbered divisions within the table of conteTts,

"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.
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The verbal forms used in this document conform to usage described in Clause 7 of the ISO/IEC
Directives, Part 2. For the purposes of this document, the auxiliary verb:

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

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

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

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

A ljst of all parts of the IEC 60601 and IEC 80601 series, published under thecgeneral fjtle
Meyical electrical equipment, can be found on the IEC website.

Theé committee has decided that the contents of this document will remain unchanged until the
stapility 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
e |reconfirmed,

e |withdrawn,

e |[replaced by a revised edition, or

e |[amended.

IMPORTANT - The "colour inside" logo onthe cover page of this document indicates that it
cgntains colours which are considered<to be useful for the correct understanding of its
cogntents. 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 can subject
PATIENTS and OPERATORS to higher levels of RADIATION than those which normally prevail during
diagnostic X-ray imaging procedures. One consequence for the PATIENT can be the occurrence
of deterministic injury when RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES involve the
delivery of substantial amounts of RADIATION to localized areas. Another consequence can be
an |increased RISK of stochastic effects, such as cancer. These health concerns apply als<1 to
thel OPERATOR. In addition, for this particular type of equipment, there is a need for availability
of ¢ritical 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.

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

NOTE Attention is drawn to the existence of legislation in someCountries concerning RADIOLOGICAL PROTECT|ON,
whigh sometimes do not align with the provisions of this document.
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MEDICAL ELECTRICAL EQUIPMENT -

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

201.1 Scope, object and related standards

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

201.11 * 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 INTERVENTIQNAL
X-RpBY EQUIPMENT complying with this documentis 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
beep developed for these devices oriuses. In any case, such devices or uses remain under the general clguse
reqliirements.

NOTE 3 INTERVENTIONAL X-RAY EQUIPMENT, when used for cone-beam CT mode, is covered by this document fand

not py IEC 60601-2-44 [1]1. No additional requirements for operation in cone-beam CT mode were identified for|this
docpument (see also Note 5/in 203.6.4.5).

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

a .Clause or subclause is specifically intended to be applicable to INTERVENTIONAL X-R

v © vV—0 O—1v v © Y5

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

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

1 Numbers in square brackets refer to the Bibliography.
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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 shall be provided with such INTERVENTIONAL X-RAY EQUIPMENT
for the assistance o1 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

Ad{lition:

This document refers to those applicable collateral standards that are-listed in Clause g of
IEC¢ 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and I|EC 60601=1:2005/AMD2:2020, |as
mogdified 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
Clduse 202 and Clause 203 respectively.

IEG 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.

IEC 60601-1-11:2015 and IEC 60604-1-11:2015/AMD1:2020 [5] apply only if the
MANUFACTURER declares that the ME;EQUIPMENT or ME SYSTEM is intended to be operated ip a
HOME HEALTHCARE ENVIRONMENT, and*otherwise do not apply.

IEC 60601-1-12:2014 and: CIEC 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 infan
EMERGENCY MEDICAL SERVICES ENVIRONMENT, and otherwise do not apply.

A

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

201.1.4 Particular standards

Replacement:
In 5060 jes—partictHar—standard modify—replace—or—delete—reguirements
contained in 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 [EC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020.
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The numbering of clauses and subclauses of this particular standard corresponds to that of
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 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 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 [|EC 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.requirementq of
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 subclausec>of |IEC 60601-1:2005,
IEG 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020_or the applicable collatgral
standard is amended as indicated by the text of this particular,standard.

Subclauses, figures or tables which are additionak to those of IEC 60601-1:20D5,
IEG 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 IEC 60601-1:2005,
IEC¢ 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 are numbered 3.1 through
3.154, additional definitions are numbered beginning from 201.3.201. Additional annexes pre
lettered AA, BB, etc., and additional items aa);bb), etc.

Subclauses, figures or tables which are-additional to those of a collateral standard pre
numbered starting from 20x, where ."x"\is the number of the collateral standard, e.g. 202|for
IEC¢ 60601-1-2, 203 for IEC 60601-123, etc.

WHere there is no corresponding clause or subclause in this particular standard, the clausq or
subclause of the 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 IEC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or applicable collatgral
standard, although possibly relevant, is not to be applied, a statement to that effect is given in
thig particular standard.

201.2 Normative references

Clause 2 of |IEC 60601 1-')005’ 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
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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:

IEQ 60580:2019, Medical electrical equipment — Dose area product meters

IEQ 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic safety
ang essential performance

IEG 60601-1:2005/AMD1:2012
IEG 60601-1:2005/AMD2:2020

IEQ 60601-2-54:2022, Medical electrical equipment — Part 2-54: Particularrequirements for fhe
basic safety and essential performance of X-ray equipment for radiography and radioscopy

IECQ TR 60788:2004, Medical electrical equipment — Glossary of défined terms

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

IEQ 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

ISQ 14971, Medical devices — Applicatien of risk management to medical devices

201.3 Terms and definitions

For the purposes of this decument, the terms and definitions given in IEC 60601-1:2005,
IE¢ 60601-1:2005/AMD1.:2012 and IEC 60601-1:2005/AMD2:2020, IEC 60601-1-3:20p08,
IEC¢ 60601-1-3:2008/AMD1:2013 and IEC 60601-1-3:2008/AMD2:2021, IEC 60601-2-54:20p2,
IEG TR 60788:2004; IEC 61910-1:2014, IEC 62220-1-1:2015 and the following apply.

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

ISQ® and IEC maintain terminological databases for use in standardization at the followjing
addresges:

e |IEC Electropedia: available at http://www.electropedia.org/

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

Addition:

201.3.201
DOSE MAP
representation of the spatial distribution of a RADIATION dose quantity

201.3.202

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
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201.3.203

* 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

201.3.204

INT

ERVENTIONAL X-RAY EQUIPMENT

X-RAY EQUIPMENT for RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES

into

201.3.205

RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURE

RG| PROCEDURE

invasive procedure (involving the introduction of a device, such as a needle or a catheter

thel PATIENT) using RADIOSCOPY as the principal means of guidance, and intendéd, to effect
treptment or diagnosis of the medical condition of the PATIENT

201.3.206

SKIN DOSE

estimated ABSORBED DOSE to the skin at a specific point

201.3.207

SKIN DOSE MAP

DO

20

Clg
IE(
201
Su

Ad

NO
IEC]
and
ESS

Ad
Ta

5E MAP of the SKIN DOSE

1.4 General requirements

use 4 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012
60601-1:2005/AMD2:2020 applies, exceptias follows:

.4.3 * ESSENTIAL PERFORMANCE

bclause 201.4.3 of IEC 60601-2-54:2022 applies, except as follows:

ition:

[E Subclause 203.6.4.3.104.2 (Accuracy of LOADING FACTORS in automatic control mode)

60601-2-54:2022 specifies a limitation in applying subclause 203.6.4.3.104.3 (Accuracy of X-RAY TUBE VOLT
203.6.4.3.104.4 (Accuracy of X-RAY TUBE CURRENT) of IEC 60601-2-54:2022. This limitation is also valid fo
ENTIAL PERFORMANCE Wist.

Jitional poténtial ESSENTIAL PERFORMANCE requirements are found in the subclauses liste
ple 201.401.

TTbIe 201.101 — Additional list of potential ESSENTIAL PERFORMANCE to be considered

the MANUFACTURER in the RISK MANAGEMENT analysis

and

of
AGE)
rthe

din

Ty

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 60601-2-54:2022 applies.
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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

IR

Th
sh4

In
10
X-H

In
all
EQ

INT]

NO
RAD]

Th

WH
wo

Th

ADIATION.

e time to recover all functions, after a failure recoverable automatically or by the ORERAT
Il be as short as reasonably practicable.

min from the time the OPERATOR has initiated the recovery to the time thé INTERVENTIO
AY EQUIPMENT has all functions available.

case of an automatically detected and automatically recoverable\failure, the time to reco

JIPMENT to the time the INTERVENTIONAL X-RAY EQUIPMENT has all functions available.

FRVENTIONAL X-RAY EQUIPMENT can have both recoverysmodes.

[E Less than 1 min is a desirable value for the time to\recover all functions for performing EMERGE|
IOSCOPY. Less than 3 min is a desirable value to recover all functions.

b 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 @PERATOR, the required PROCEDURE which the OPERATOR
follow to perform this recovery-

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

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

RADIOSCORY-MODE OF OPERATION, in priority order:

e RADIOSCOPY in the MODE OF OPERATION that was used at the time of the recovera
equipment failure;

case of a manually recoverable failure, the time to recover all functionshshall not excged

NAL

ver

functions shall not exceed 10 min from the time of the failuré-of the INTERVENTIONAL X-RAY

NCY

an

the

ble

to

o (or, if this is not possible, RADIOSCOPY in the MODE OF OPERATION as close as possiblg

threomewhichrwas usedat the time of theTecoverabte equipment faiture;
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 60601-2-54:202
normal operation of anti-collision functions (see 201.9.2.4).

2);

Compliance is checked by inspection of the instructions for use and the RISK MANAGEMENT FILE
and by functional tests.
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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,
thel RDSR need not contain the data elements related to positioner angles.

The¢ data elements shall be populated with the specified data.

Compliance is checked by appropriate inspection and functional test.

201.5 General requirements for testing ME EQUIPMENT

Clduse 5 of IEC 60601-1:2005, IEC)60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies, except as folows:

201.5.7 Humidity preconditioning treatment

Addlition:

in the ACCOMPANYING DOCUMENTS,-no humidity preconditioning treatment is required. The
ACCOMPANYING DOCUMENTS shall.include the time period to maintain the room environmental
opg¢rating conditions prior to pewering the system on.

For INTERVENTIONAL X-RAY EQUIPMENT that is used only in controlled environments, as speciiﬁed

Compliance is checked by‘inspection of the ACCOMPANYING DOCUMENTS.

2011.6 Classification of ME EQUIPMENT and ME SYSTEMS

Cldquse 6 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEG 60601:172005/AMD2:2020 applies.

2001.7 ME _EQUIPMENT identifi ion, markin n men

Clause 7 of 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 60601-2-54:2022 applies.

201.7.2.15 Cooling conditions

Subclause 201.7.2.15 of IEC 60601-2-54:2022 applies.
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Additional subclauses:

201.7.2.101 BEAM LIMITING DEVICE

Subclause 201.7.2.101 of IEC 60601-2-54:2022 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).

Th
20

201

Th
INT

201
If

s maximum permissible mass shall be the SAFE WORKING LOAD minus the CPR loading (s
.9.8.3.1 for CPR loading value).

.7.2.103 Cardiopulmonary resuscitation (CPR)

b PATIENT SUPPORT shall be marked with abbreviated instructions. on configuring
FRVENTIONAL X-RAY EQUIPMENT for CPR.

.7.2.104 Marking of compliance

ee

the

ompliance with this document is marked on the outside jof the INTERVENTIONAL X-RAY

EQUIPMENT, the marking shall be made in combination with’{he MODEL OR TYPE REFERENCE| as
follpows:

INTERVENTIONAL X-RAY EQUIPMENT [model or type reference] IEC 60601-2-43:2022.
201.7.2.105 * Protection against ingress of liquids

ENCLOSURES of the INTERVENTIONAL X-RAY EQUIPMENT, which are located in the PATIENT vicifity
(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
ACGESSORY is required for protection against ingress of liquids, this shall be stated in the
insfructions for use.

NOTE 1 See also 201.11.6.5.103

NOTE 2 The marking of parts that are IPX0 is optional.

201.7.8.1 Colours’ of indicator lights

Subclause 204+7.8.1 of IEC 60601-2-54:2022 applies.

201.7,.9 yACCOMPANYING DOCUMENTS

207914+ —General

Subclause 201.7.9.1 of IEC 60601-2-54:2022 applies.

201.7.9.2 Instructions for use

201.7.9.2.1 General

Subclause 201.7.9.2.1 of IEC 60601-2-54:2022 applies.
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201.7.9.2.12 * Cleaning, disinfection and sterilization

Addition:

NOTE In order to satisfy 11.6.6 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020, the information given 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

Subclause204 792 17 of IEC 60604-2-54-2022 applies
e - PP -

NOTE The corresponding requirements in 203.5 cited in subclause 201.7.9.2.17 of IEC 60601-2-5432022 |are
locdted in 203.5 of this document and not in subclause 203.5 of IEC 60601-2-54:2022.

Adflitional subclauses:

201.7.9.2.101 PROTECTIVE DEVICES and ACCESSORIES

A list shall be provided of PROTECTIVE DEVICES and ACCESSORIES.recommended when fhe
INTERVENTIONAL X-RAY EQUIPMENT is employed for RADIOSCOPICALLY-GUIDED INTERVENTIONAL
PROCEDURES. There may be different lists for different types of RGI.PROCEDURES. The listing ¢an
include PROTECTIVE DEVICES such as PROTECTIVE CLOTHING,,-rfecommended for use but pot
forming part of the INTERVENTIONAL X-RAY EQUIPMENT.

201.7.9.2.102 * Provisions for cardiopulmonary resuscitation (CPR)

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 necesspry
ACCESSORIES provided with the INTERVENTIONAL'X-RAY EQUIPMENT. These instructions shall hot
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
insfructions shall be given for all appropriate cases.

201.7.9.2.103 * Emergency nstructions

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

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

Emergency.-instructions shall contain only instructions related to emergency functions and
sityations.

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

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

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

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

e 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);

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

e the location, function and operation of the motion disabling switch (see 201.9.2.3.1 in
IEC 60601-2-54:2022);
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e the list of emergency functions, as defined in 201.4.101;

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

Compliance is determined by inspection and by the appropriate functional tests.

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.

Compliance is determined by inspection of the instructions for use.

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 See also 201.7.2.105.
201.7.9.3 Technical description

Adflitional subclauses:

201.7.9.3.101 X-RAY SOURCE ASSEMBLY

Supclause 201.7.9.3.101 of IEC 60601-2-54:2022@pplies.

201.7.9.3.102 Installation

For PERMANENTLY INSTALLED INTERVENTIQONAL X-RAY EQUIPMENT, the technical description small
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 PROTECTIPN,
should be able to cause,the interruption of IRRADIATION or any other disturbance of a RaGI
PROCEDURE in progress, unless the OPERATOR has the means to prevent such action from
occurring during the/'RGI PROCEDURE;

— |all emergency(stop controls for the system must be protected against accidental actuatipn;

— |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 pers¢ns
at, all positions in the room containing the INTERVENTIONAL X-RAY EQUIPMENT (see glso
regudirement of 203.13.4); 1

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);
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— 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.

Comptiance—ts—determirred-by-spectionoftheACCOMPANYINGDOCHMENTS
201.7.9.101 Additional statements in ACCOMPANYING DOCUMENTS
Additional requirements for statements in ACCOMPANYING DOCUMENTS (which includelinstructipns
for|use and technical description) are found in the subclauses listed in Table 201.C.109 of
IEG 60601-2-54:2022 and in Table 201.102.
Table 201.102 — Other subclauses requiring statements in ACCOMPANYING DOCUMENTS
Subclause Heading
2(1.4.101 Recovery management
201.7.2.105 Protection against ingress of liquids
2(01.9.8.3.1 Strength of PATIENT or OPERATOR support or,suspension systems — General
2(01.11.6.1 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
2(01.15.102 Attachment of sterile drapes
2(013.5.2.4.5 Deterministic effects
2(03.5.2.4.101 IRRADIATION.disabling switch
2(013.6.4.2 Indication.of LOADING STATE
2(03.13.4 Desighated SIGNIFICANT ZONES OF OCCUPANCY
201.5.7 Humidity preconditioning treatment
201.11.6.5.103 ENCLOSURES
203.5.2.4.102 EXAMINATION PROTOCOLS
2(03.6.4.5 Dosimetric indications
NPTFE- ;While Table 201.C.102 of IEC 60601-2-54:2022 lists the following subclauses "203.6.4.5 Dosimetfic
infications" and "203.5.2.4.5.101 Dosimetric information for X-RAY EQUIPMENT specified for RADIOSCOPY andfor
SERIAL RADIOGRAPHY", the corresponding requirements for statements in ACCOMPANYING DOCUMENTS are located
in this document and not in IEC 60601-2-54:2022.

201.8 Protection against electrical HAZARDS from ME EQUIPMENT

Replacement:

Clause 201.8 of IEC 60601-2-54:2022 applies.
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201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS

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

201.9.2 MEecHANICAL 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 60601-2-54:2022 applies.

201.9.2.2.5 Continuous activation

Subclause 201.9.2.2.5 of IEC 60601-2-54:2022 applies.

201.9.2.2.6 Speed of movement(s)
Subclause 201.9.2.2.6 of IEC 60601-2-54:2022 applies.

201.9.2.3 Other MECHANICAL HAZARDS associated with moving-parts

Subclause 201.9.2.3 of IEC 60601-2-54:2022 applies.

201.9.2.4 * Emergency stopping devices
Ad{ition:

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 movemgnt
disabled by the actuation of.an anti-collision device to be caused to recover from collisfion
within 5 s after a positive‘action taken at the working position of the OPERATOR.

Adfdlitional subclause:

201.9.2.4.101 Controls
Supclause 201:9:2.4.101 of IEC 60601-2-54:2022 applies.

201.9.8 _MECHANICAL HAZARDS associated with support systems

201.948.3 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.
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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

rep

resenting the normal load.

Fo
fre

201
Su

201
Su
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201
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b from flexing or resonance effects that would impede the conduct of CPR.

.9.8.3.3 Dynamic forces due to loading from persons

bclause 201.9.8.3.3 of IEC 60601-2-54:2022 applies.

.9.8.4 Systems with MECHANICAL PROTECTIVE DEVICES

bclause 201.9.8.4 of IEC 60601-2-54:2022 applies.

Hitional subclause:

.9.8.101 Shock absorbing means

pclause 201.9.8.101 of IEC 60601-2-54:2022 applies.

1.10 Protection against unwanted and excessive radiation HAZARDS

use 201.10 of IEC 60601-2-54:2022 applies.

a test of INTERVENTIONAL X-RAY EQUIPMENT In the CPR configuration, the system shalllbe

NOTE See Clause 203.

201.11 Protection against excessive temperatures and other HAZARDS

Clguse 11 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

2071.11.1 Excessive temperatures in ME EQUIPMENT

201.11.1.1( ¥*Maximum temperature during NORMAL USE

Adgition:

Table 24 of 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.
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disinfection, sterilization and compatibility with substances used with the
EQUIPMENT

201.11.6.1 * General

Addition:

Overflow, spillage, leakage, ingress of water or particulate matter, cleaning,

ME

All components which can come into contact with PATIENTS' secretions, excretions, other body

flui

Gu
AC

Su
dis

of {he agents concerned.

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

NO

201

Ad

201

Th
be

NO

IEC|60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020.

Co

electrical power source connected) 900 times in 25 mm depth of a saline solution of at l¢
0,9 % weight'to volume of sodium chloride in water over a period of 1 h; then checking
functionality =~ and  electrical  safety in accordance with IEC 60601-1:20)
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020. In addition, there shall

no

ds, or other fluids shall be constructed so that:

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

for cleaning and disinfection.

jJdance shall be provided for the use of the cleaning and disinfecting agents listed in
COMPANYING DOCUMENTS.

nfecting agents shall be designed so that they are protected freoni,Jor are otherwise tolerg

[E Attention is drawn to the additional requirements inj201.7.9.2.12 concerning cleaning and disinfection.
.11.6.5 Ingress of water or particulate;matter into ME EQUIPMENT and ME SYSTEMS

Hitional subclauses:

.11.6.5.101 Footswitches

operable even if the floeris covered with 25 mm of a saline solution.

[E Attention is drawp\to the limitation of operating voltage imposed by 8.10.4 in IEC 60601-1:2

mpliance is_getermined by mechanically actuating and releasing the footswitch (with

X-

the INTERVENTIONAL X-RAY EQUIPMENT surfaces over which the fluids can flow are“suitaple

the

faces of the INTERVENTIONAL X-RAY EQUIPMENT likely to be exposed to 'specified cleaning gnd

nt,

the
be

b footswitches of INTERVENFIONAL X-RAY EQUIPMENT, that are located at the table side, shall

05,

no
ast
its
05,
be

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.

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.
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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.

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.

— |X-RAY TUBE ASSEMBLY and associated GANTRY elements should have a minimum degreg of
protection of IPX2, except for INTERVENTIONAL X-RAY EQUIPMENT withra/FIXED over-tablel X-
RAY SOURCE ASSEMBLY. The ACCOMPANYING DOCUMENTS shall describe the associated
GANTRY elements that are included within the IPX2 classification. Testing may be considefed
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.

201.11.8 Interruption of the power supply / SURPLY MAINS t0o ME EQUIPMENT

Subpclause 201.11.8 of IEC 60601-2-54:2022 applies.

Ad{litional subclauses:

201.11.101 Protection against excessive temperatures of BEAM LIMITING DEVICES
Subclause 201.11.101 of IEC 60601-2-54:2022 applies.

20{1.12 Accuracy of.controls and instruments and protection against hazarddus
outputs

Clduse 12 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

NOTE In<ac¢cordance with subclause 12.4.5 of the IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 Jand
IEC|60601-1:2005/AMD2:2020, the dose related aspects of this topic are addressed in 203.6.4.3.

20 24— Protectionagainsthazardousoutput

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/AMD2:2021 as modified 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/AMD2:2021 as modified in Clause 203.
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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

me

dical procedure to which displayed images relate.

In the case of emergency interventions, this requirement is exempted.

Co

WH
INT|
run
or

WHh
OoP

In
RAI

mpliance is determined by inspection and functional tests.

1.12.4.101.2 Management of image storage capacity

ure/archive important records shall be stated.

bn completion of entry of the PATIENT data at the beginning of a new,.case, the INTERVENTIO
AY EQUIPMENT shall indicate the available image storage capacity:

en the operating parameters have been entered, prior to acquiring any run,
FRVENTIONAL X-RAY EQUIPMENT shall indicate if there is insdfficient storage space to store

he IRRADIATION TIME available, at the frame rate and.resolution selected.

en there is not sufficient storage space, it shallbe indicated at the working position of
FRATOR.

he event of the INTERVENTIONAL X-RAY*EQUIPMENT reaching a zero storage space conditi
DIOGRAPHY either shall not be possibleror be stopped, unless data has been stored elsewh

and the INTERVENTIONAL X-RAY EQUIPMENT has a means to determine that data has been sto

Sug

Co

201

Du
of
wh

cessfully elsewhere.
mpliance is determined bylinspection and functional tests.

.12.4.101.3 * Image DISPLAYS

[ing RADIOSCORY, 'the live image shall always occupy the same DISPLAY location. The stq

thelir relevant DISPLAY locations.

Co

mpliance is determined by inspection and functional tests.

the instructions for use, the need to check regularly the available storage’capacity gnd

NAL

the
the

completely under the programmed conditions or shallistate the number of frames possible

the

pn,
bre
red

tus

bll displayedtimages, in particular whether they are currently live or stored and, if stored,
bther they/are a LIH RADIOGRAM or previously stored reference images, shall be indicated at

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.

Thi

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

Compliance is determined by inspection and functional tests.

NOTE 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.
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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.

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 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.

201.12.4.103 * Documentation of image orientation

If if is possible for the OPERATOR to change the image orientation, the INTERVENT/ONAL X-RAY
EQUIPMENT shall have means to document the image orientation on both the displayed and
stofed images.

The INTERVENTIONAL X-RAY EQUIPMENT shall have means to document the PATIENT orientatioh.
Compliance is checked by functional tests.

201.12.4.104 * Availability of RADIOSCOPY during networking activities

Nefworking activities shall not have an impact on the availability of RADIOSCOPY.
Compliance is checked by functional tests.

201.12.4.105 * Appropriate mask location for subtracted images

WHen automatic subtraction means are provided for MODES OF OPERATION where several mask
images are acquired at different equipment positions, for any given image to be subtracted, the
cofresponding mask image shall be sélected so that the difference between the position of the
eqliipment 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.

201.12.4.106 * Tableside controls

For tableside controls, as a minimum, the following user interface controls, requiring operatjon
by ftouch, shal{‘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);
— beam limitation blade control (not including WEDGE FILTER control).

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 measulfing
function, each value shall be displayed together with its unit.

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

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 sdich
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 RADIOSEOPY;

— 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 shathbe 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. Anfimmediate switching back by the OPERATOR shall be possible when the
SUPPLY MAINS.is indicated to be available.

Compliance isfchecked by functional tests.

NOTE Seex201.12.4.101.4 for requirements on indications of emergency power supply mode. See also
201}7.9.8.102 for requirements on ACCOMPANYING DOCUMENTS.

20T. T3 HAZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT

Clause 13 of 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 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 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

ORMAL CONDITION, the INTERVENTIONAL X-RAY EQUIPMENT shall be so constructed that it

an

be
ea
pOS

In
EQ

NO
reg

Co
fun

In

Co
MA

201

ition.

SINGLE FAULT CONDITIONS excluding SUPPLY MAINS failure, the INTERVENTIONAL X-
JIPMENT shall be so constructed that it can either comply with the CPR condfiguration tim

sonably practicable.

mpliance is determined by inspection of the RISK MANAGEMENT’FILE and by appropr
ctional tests.

tase of SUPPLY MAINS failure, the requirement for the NQRMAL CONDITION applies.

NS and verifying that the EQUIPMENT can be plaCed’in CPR conditions.

.15.102 Attachment of sterile drapes

placed in a configuration designated for CPR within 15 s. This period is increased by 1'\s|for
h 15° of tilt that the current working position of the PATIENT SUPPORT deviates from the CIPR

AY
in

RMAL USE or shall be able to release or properly position the PATIENT withifi a time as low| as

ate

mpliance is checked by disconnecting the INTERVENFIONAL X-RAY EQUIPMENT from the SUPPLY

Mejans shall be provided, and described, in-the instructions for use, for allowing sterile drapes

to
PR

Co
ins

20

Clg
IEQ

201

be attached to the INTERVENTIONAL“X-RAY EQUIPMENT or its ACCESSORIES to enable
DCEDURES to be conducted with anappropriate level of sterility.

mpliance is determined bylinspection of the INTERVENTIONAL X-RAY EQUIPMENT and
fructions for use.

1.16 ME SYSTEMS

L 60601-1¢2005/AMD2:2020 applies, except as follows:

.16(8 " Interruption of the power supply to parts of an ME SYSTEM

Re

hlacement:

RGI

the

use 16 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and

Subclause 201.16.8 of IEC 60601-2-54:2022 applies.

201.17 Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS

Clause 17 of 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:

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.
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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 60601-2-54:2022 applies.

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/ANMD2:2(21
ly, except as follows:

203.4 General requirements
203.4.1 Statement of compliance

Replacement:

mpliance with this document is stated, the statement shiall include the followings:

MODEL OR TYPE REFERENCE;
IEC 60601-2-43:2022.

Adfdlitional subclause:

203.4.101 Qualifying conditions for defined terms

Clduse 203.4.101 of IEC 60601-2-54;2022 applies.

203.5.2.1 References in subclauses

Amendment:

In Table 2 of IEC 6060:1-1-3:2008, the line about Clinical protocols, Subclause 5.2.4.4, d¢es
nof apply.

203.5.2.4 Instructions for use
203.5.2.4.4 Clinical protocols

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

203.5.2.4.5 Deterministic effects

Additional subclauses:

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 given for all settings and not for only two
settings.
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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) Availabhle anfinge

In fthe instructions for use, information shall be provided on the available configuratipns
deljvered by the MANUFACTURER such as MODES OF OPERATION, settings of LOADING FACTORS 4nd
othler operating parameters that affect the RADIATION QUALITY or the prevailingsvalue| of
REFERENCE AIR KERMA (RATE) in the INTENDED USE. If applicable this information shall includdg:

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 canbe varied after the MQDE
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 RADIOGRARHY
delivering the highest available REFERENCE AIR\KERMA per frame;

5) one set of REFERENCE AIR KERMA (RATE) \values typical of RADIOGRAPHY for distinciive
types of RGI PROCEDURES for which the, INFERVENTIONAL 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
acgordance 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 pddition, representative values of REFERENCE AIR KERMA (RATE) based on measurement| by
thel method described in 203.5.2.4.5.102 shall be given in the instructions for use, |for
respectively thesMODES OF OPERATION and sets of values described in accordance with the
settings in b)~1)vand b) 2) of this subclause, and if they are adjustable by the OPERATOR in the
MOPE OF ORERATION 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.

MEASURED VALUES shall not deviate from stated values by more than 50 %.
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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 RPATIENT ENTRANCE REEERENCE PQINT is located:

Co

20
a)

It i
cof
Th
INT|

i)

SOURCE ASSEMBLY below the PATIENT SUPPORT;

SOURCE ASSEMBLY above the PATIENT SUPPORT;

15 cm from the ISOCENTRE in the direction of the FOCAL SPOT for C-armnNTERVENTIONAL
RAY EQUIPMENT or

e for C-arm INTERVENTIONAL X-RAY EQUIPMENT without an ISOCENTRE, a point along the
RAY BEAM AXIS defined by the MANUFACTURER as being representative of the point

in the instructions for use shall include the rationale far the choice of position made
the MANUFACTURER or

e at the point representing the minimum FOCALSPOT TO SKIN DISTANCE for C-3
INTERVENTIONAL X-RAY EQUIPMENT with FOCAL‘SPOT TO IMAGE RECEPTOR DISTANCE |
than 45 cm,

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

mpliance is checked by inspection of the.instructions for use

8.5.2.4.5.102 * Test for dosimetric information

Relevant parameters

5 required in 203.5.2.4.5:101 to provide, in the instructions for use, a description of
figurations and test geometries applying to the stated values of REFERENCE AIR KERMA (RA1
b following are examples of factors that could be referenced, when relevant to
FRVENTIONAL X-RAYEQUIPMENT Settings concerned.

Equipment cenfiguration

1) Orientation of the X-RAY BEAM

2) PATIENT SUPPORT in or out

3) /ANTI-SCATTER GRID in or out

1 cm above the PATIENT SUPPORT for INTERVENTIONAL X-RAY EQUIPMENT with the X-FIZAY

30 cm above the PATIENT SUPPORT for INTERVENTIONAL X-RAY EQUIPMENT with,the X-RAY

X-

X-
of

intersection of the X-RAY BEAM AXIS with the PATIENT SURFAGE- In this case, the statement

by

rm
eSS

CE

the
E).
the

4 Appropriate ENTRANCE FIELD SIZE Sefected

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)
2)
3)
4)
5)

FOCAL SPOT TO IMAGE RECEPTOR DISTANCE

Distance of FOCAL SPOT to measuring detector
RADIATION FIELD size at the measuring detector
Positioning of PHANTOM (see item c) below)
Positioning of measuring detector (see item c) below)

b) Checking the test conditions

Be
X-A
ins

c)

fructions for use are in compliance with 203.5.2.4.5.101.

Measurements and test conditions:

from layers of material) comprising of rectangular blocks with sides equal to or exceed|i

25 cm. Area density of the nominal 20 cm PHANTOM: 23,5 g/cm?, with a relative tolera
of + 5 %.

Use a DOSIMETER with a measuring detector small enough tolcover not more than 8(
of the area of the X-RAY BEAM in the plane of measurement,

%

The PHANTOM is placed near the X-RAY IMAGE RECEPTOR,\leaving as much of the availaple

distance as possible between the X-RAY SOURCE ASSEMBLY and the ENTRANCE SURFA
of the PHANTOM.

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

CE

e the PATIENT ENTRANCE REFERENCE POINT. (only if there is at least 20 cm distapce

between the measuring detector and the PHANTOM)
or

o half-way between the FOCAL SROT and the ENTRANCE SURFACE of the PHANTOM. In {
case, the MEASURED VALUESJinclude scaling to the appropriate distance.

Measure the AIR KERMA RATE for the RADIOSCOPY settings for which a value of REFEREN
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
203.5.2.4.5.101 c).

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

o for alkrépresentative OPERATOR selectable ENTRANCE FIELD SIZES;
o foreall representative OPERATOR selectable ADDED FILTERS;

o «fOr all representative OPERATOR selectable pulse repetition frequencies.

hat

CE

( in

fhe

The surface of the PHANTOM shall be aligned perpendicular to the X-RAY BEAM AXIS Willhin

+2 ° in all directions

Additional subclauses:

203.5.2.4.101 Instruction for use of the IRRADIATION disabling switch

The instructions for use shall 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 60601-2-54:2022 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:

20]

INT]
IMA

Th

$.6.1.101 Management of RADIOSCOPY image storage

ERVENTIONAL X-RAY EQUIPMENT shall provide the capability to store a RADIOSEORY REP
GE 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.

s requirement does not apply to MOBILE X-RAY EQUIPMENT with~a maximum FOCAL SPOT

IMAGE RECEPTOR DISTANCE less than 45 cm and that is specified for extremities use only in

INT]

NO

Co

20!
Su

20!
Su

20!
20!
Su

wit
54

204

EFNDED USE.

[E The storage is not required to be a permanent storage.

mpliance is checked by functional test.

$.6.1.102 Management of EXAMINATION PROTOCOLS

bclause 203.6.1.102 of IEC 60601-2-54:2022 applies.

8.6.2 Initiation and termination‘of the IRRADIATION

bclause 203.6.2 of IEC 60604-2-54:2022 applies.

8.6.3 RADIATION dose and RADIATION QUALITY
$.6.3.1 Adjustnmient of RADIATION dose and RADIATION QUALITY

pclause 203.6:3.1 of IEC 60601-2-54:2022 applies except that the additional manual con
nout the use*of the AUTOMATIC CONTROL SYSTEM in subclause 203.6.3.1 b) of IEC 60601

12022 isnot possible.

$.6.3.2 Reproducibility of the RADIATION output

LAY

TO
its

frol
-2-

Subclause 203.6.3.2 of IEC 60601-2-54:2022 applies.

Additional subclauses:

203.6.3.101 Limitation of the REFERENCE AIR KERMA RATE in RADIOSCOPY

Subclause 203.6.3.101 of IEC 60601-2-54:2022 applies.

203.6.3.102 High-level control (HLC)

Subclause 203.6.3.102 of IEC 60601-2-54:2022 applies.
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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

Ad

Th

At
of

Mejans shall be provided to adjust or inactivate these audible signals and shall'be describeq
thel ACCOMPANYING DOCUMENTS. All of these requirements do not apply to high-level control (H
RADIOSCOPY.

Co

203.6.4.3 Indication of LOADING FACTORS and MODES OF OPERATION

Su

203.6.4.4 Indication of automatic modes

Su

203.6.4.5 * Dosimetric indications

Ad

NO
is a
i.e.

megns for configuring the display" unit of the DOSE AREA PRODUCT is present; additional requirements

rec
req
no

Th
ind

specification.

pri

dition:

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

he OPERATOR. The audible signal shall be different for RADIOSCOPY and for(RADIOGRAP|

mpliance is checked by inspection.

bclause 203.6.4.3 of IEC 60601-2-54:2022 applies.

bclause 203.6.4.4 of IEC 60601-2-54:2022 applies.

Hition:

bplicable also to SERIAL RADIOGRAPHY; in the 4" paragraph, the minimal value is 2,5 Gy-cm? instead of 5 uGy
s 50 times larger; the recommended unit for displaying the DOSE AREA PRODUCT is Gy-cm?; a requirement to h

mmendations are present after the requirement about DOSE AREA PRODUCT METERS, including additi

pecific requirement fort\NDIRECT RADIOGRAPHY and DIRECT RADIOGRAPHY.

b ACCOMPANYING-DOCUMENTS shall provide information on the performance of the dosime
ications and\'describe the operations required to maintain this performance wi

he initiation of IRRADIATION, a brief audible signal shall be indicated at the working position

HY.
in
LC)

[E 1 Differences related to the same subclause in IEC 60601-2-54:2022 include: the 1S‘dash of the 3™ paragraph

m?,
ave
and
nal

lirement and recommendation about DOSE MAP and SKIN DOSE MAP; and also, unlike in IEC 60601-2-54, there is

ric
hin

rte’the commencement of a new RGI PROCEDURE.

Mefns shall be provided to reset to zero the values of all the cumulative dosimetric indicatiTns

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

continuously displayed at the working position of the OPERATOR during the actuation of the

IRRADIATION SWITCH and updated at least once every second.
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The value of the cumulative REFERENCE AIR KERMA resulting from RADIOSCOPY and
RADIOGRAPHY since the last reset operation shall be

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

e 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 DQSE
AREA PRODUCT resulting from RADIOGRAPHY and from RADIOSCOPY since the last\réset operatipn.
Th¢ DOSE AREA PRODUCT may be measured or calculated. The value should be expressed in
GylcmZ2. Means shall be provided to the RESPONSIBLE ORGANIZATION to allow configuring the dinit
for|display of DOSE AREA PRODUCT at least among all the following:

- |Gy-cm?;
— |uGy-m2 or cGy-cm?;
— |mGy-cmZ.

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 abgve
2,50 Gy-cm? shall not exceed 35 %.

NOTE 2 The DOSE AREA PRODUCT indication jstnot mandatory to be provided at the working position of the OPERATOR.

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

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

The display lapel for the cumulative REFERENCE AIR KERMA and REFERENCE AIR KERMA RATH at
thel PATIENF-ENTRANCE REFERENCE POINT shall not be designated as SKIN DOSE and SKIN DQSE
ratg respectively.

WHenthe 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 3 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 4 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
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.
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A DOSE MAP shall not be designated as a SKIN DOSE MAP, unless the RADIATION dose quantity is
SKIN DOSE.

NOTE 5 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.

DU'ing RADIOSCOPRICALLY GUIDED INTERVENTIONAL-PROCEDURES indications of one ormore 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 RG] |PROCEDURE
determined by the OPERATOR;

— |cumulative number of IRRADIATIONS from RADIOGRAPHY for the whole RGIIRROCEDURE;

— |cumulative number of IRRADIATIONS from RADIOGRAPHY for at least lone part of the RGI
PROCEDURE determined by the OPERATOR;

— |cumulative REFERENCE AIR KERMA for at least one part of the RGLPROCEDURE determined| by
the OPERATOR.

Adfitional subclause:

203.6.4.101 Indication of READY STATE

Subclause 203.6.4.101 of IEC 60601-2-54:2022 applies.

203.6.5 AUTOMATIC CONTROL SYSTEM

Subclause 203.6.5 of IEC 60601-2-54:2022 applies.

203.6.6 SCATTERED RADIATION reduction

Subclause 203.6.6 of IEC 60601-2-54:2022 applies, except as follows:
Ad{lition:

INTERVENTIONAL X-RAY EQUIPMENT specified for paediatric applications shall have meansg to
eagily 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 oOr a RADIOSCOPY REPLAY IMAGE SEQUENCE following termination of the radioscopic
IRRADIATION and shall comply with the following.

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.
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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.
Adflitional subclauses:

203.6.101 Range of AIR KERMA RATES in RADIOSCOPY

For RADIOSCOPY the MODES OF OPERATION provided for NORMAL USE shallinclude two modes,
desgignated normal and low respectively, producing different REFERENCE\AIR KERMA RATES, slich
that the value for the low mode does not exceed 50 % of the value for the normal mofde.
Adgditional MODES OF OPERATION may be provided, with REFERENCE AIR KERMA RATES less| or
greater than the values for the normal and low modes.

A ¢ontrol for the selection of any of these MODES OF QPERATION shall not also perform the
function of an IRRADIATION SWITCH.

An|indication of the selected MODE OF OPERATION shall be provided at the working positior] of
thel OPERATOR.

Thé 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 befing
pregpared for the commencement of a.\RGlI PROCEDURE.

Compliance is determined by inspection and functional tests and also by the test PROCEDWRE
given in 203.5.2.4.5.102 using.the 20 cm polymethyl-methacrylate (PMMA) PHANTOM in orde} to
vellify 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

Mejans to switch between RADIOSCOPY and RADIOGRAPHY shall be provided at the workling
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 The requirement for having a last-image-hold can be found in 203.6.7.101 of IEC 60601-2-54:2022.

Co

In

Co

20!
Su

204

20!
Su

20!
20!
Su

Ad

Re
the
FIE

201.6.105 Limitation of RADIATION output

mpliance is determined by inspection and functional tests.

he case of SINGLE FAULT CONDITIONS, there shall be no unwanted IRRADIATIONS.
mpliance is checked by inspection of the RISK MANAGEMENT FILE and by functional tests.

8.7 RADIATION QUALITY

bclause 203.7 of IEC 60601-2-54:2022 applies.

and IMAGE RECEPTION AREA

$.8.4 Confinement of EXTRA-FOCAL RADIATION

bclause 203.8.4 of IEC 60601-2-54:2022 applies.

3.8.5 Relationship between X-RAY FIELD and'IMAGE RECEPTION AREA

8.8.5.3 * Correspondence between X-RAY FIELD and EFFECTIVE IMAGE RECEPTION AREA
bclause 203.8.5.3 of IEC 60601-2-54:2022 applies, except as follows:

Hition:

X-RAY BEAM is perpendicular to the IMAGE RECEPTION PLANE, the maximum area of the X-
| D shall conform to.the following requirements:

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

the X-RAY FIELD measured from the centre of the IMAGE RECEPTION AREA in the directior
greatest misalignment with the IMAGE RECEPTION AREA shall not extend beyond the bound
aofthe EFFECTIVE IMAGE RECEPTION AREA by more than 2 cm.

3.8 Limitation of the extent of the X-RAY BEAM and relationship between X-RAY FIE

pardless of the shape of the IMAGE RECEPTION AREA (circular and non-circular shape), wlen

LD

AY

ON
cm

of
ary

The additional requirement is applicable for all magnification steps and for minimum and
maximum positions of the 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).

203.8.5.4 Positioning of the PATIENT and restriction of the irradiated area

Subclause 203.8.5.4 of IEC 60601-2-54:2022 applies.
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Additional subclauses:

203.8.101 Boundary and dimensions of the X-RAY FIELD

Subclause 203.8.101 of IEC 60601-2-54:2022 applies.

203.8.102 Methods of beam limitation in X-RAY EQUIPMENT

203.8.102.1 General

Su

203.8.102.2 Indication on the X-RAY EQUIPMENT
INTERVENTIONAL X-RAY EQUIPMENT shall provide a graphical representation of the-boundaries

the
IRR

20!
Su

20!
Su

20!
Su

20!
Su

20!
Su

20!
Su

20]

X-RAY FIELD on the image DISPLAY while the BEAM LIMITING DEVICE is adjusted when
ADIATION SWITCH is actuated. This representation shall be

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

8.8.102.3 Indication in the instructions for use

bclause 203.8.102.3 of IEC 60601-2-54:2022 applies.

$.8.102.4 Accuracy of marked and written indications

bclause 203.8.102.4 of IEC 60601-2-54:2022 applies.

$.8.103 Interception of the X-RAY BEAM: in RADIOSCOPY

pclause 203.8.103 of IEC 60601-2-54:2022 applies.

8.8.104 Positioning of the X;RAY BEAM AXIS

pclause 203.8.104 of IEC.60601-2-54:2022 applies.

8.9 FOCAL SPOT TOSKIN DISTANCE

bclause 203.9 of \EC 60601-2-54:2022 applies.

8.10 ATTENUATION of the X-RAY BEAM between the PATIENT and the X-RAY IMAGE RECEP1

bclauser203.10 of IEC 60601-2-54:2022 applies.

p.11” Protection against RESIDUAL RADIATION

Subclause 203.11 of IEC 60601-2-54:2022 applies.

203.12 Protection against LEAKAGE RADIATION

Subclause 203.12 of IEC 60601-2-54:2022 applies.

203.13 Protection against STRAY RADIATION

203.13.2 Control of X-RAY EQUIPMENT from a PROTECTED AREA

Subclause 203.13.2 of IEC 60601-2-54:2022 applies.

of
no

OR
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203.13.3 Protection by distance

Subclause 203.13.3 of IEC 60601-2-54:2022 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:

Th

distribution of STRAY RADIATION around the INTERVENTIONAL X-RAY EQUIPMENT. These-maps
shall apply to typical configurations of the INTERVENTIONAL X-RAY EQUIPMENT when_opera
at the NOMINAL X-RAY TUBE VOLTAGE for RADIOSCOPY and shall satisfy the following-conditions:

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

o the isokerma maps shall be presented as isokerma curves normaliseéd to a DOSE AREA
PRODUCT of 1 Gy-cm?;

e 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;

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

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

e the data presented shall be accurate withit/£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 01 uGy/(Gy-cm?2).

e information shall also include, for eaech configuration, a scaled schematic representafion

of {he arrangement of the INTERVENTIONAL X-RAY EQUIPMENT showing the projection of the FOCAL

SP

T on to the plane of the drawing. Details shall also be given of the applicable measuremgnt

gedmetry, FOCAL SPOT TO IMAGE RECEPTOR DISTANCE, X-RAY TUBE VOLTAGE and ENTRANCE FIELD

SIZz

NO

Co
are

Ad

Fo
be

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

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

Hition:

INTERVENTIONAL X-RAY EQUIPMENT, means to switch into and out of the LOADING STATE shall
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

a) and b) above. The presence of an image on the monitor shall not be considered as satisfying
this requirement.
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Additional subclauses:

203.13.4.101 SIGNIFICANT ZONES OF OCCUPANCY with limited STRAY RADIATION

Subclause 203.13.4.101 of IEC 60601-2-54:2022 applies.

203.13.4.102 Control from a designated SIGNIFICANT ZONE OF OCCUPANCY

Subclause 203.13.4.102 of IEC 60601-2-54:2022 applies.

203.13.5 Handgrips and control devices

Supclause 203.13.5 of IEC 60601-2-54:2022 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 60601-2-54:2022 applies.
Adtlitional subclause:

203.101 DIRECT RADIOSCOPY

D

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

The annexes of 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
pur i i icati ' inj the
uirements 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 clalise
and subclause numbers parallel to those in the body of the document.

Subpclause 201.1.1 — Scope
Indlications for the need to use INTERVENTIONAL X-RAY EQUIPMENTYcomplying with this documgnt

Since the early 1980s, there has been a substantial incgrease in the use of RADIOSCOPY |for
visphalisation in a wide range of diagnostic procedures and RGI PROCEDURES. All indications pre
that this increase will continue in the near future. Theése RGI PROCEDURES sometimes reqyire
long periods of RADIOSCOPY operation with, in somé cases, an unchanged position of the
RADIATION FIELD on the PATIENT SURFACE. It should.be noted that these RGI PROCEDURES usuglly
pragvide significant advantages over alternativéctherapies in terms of overall clinical outcome|for
thel PATIENT. Table AA.1 provides examplestof RGI PROCEDURES which can involve prolonged
RADIOSCOPY IRRADIATION TIMES. In addition,~these RGI PROCEDURES are performed by a variety
of ¢linicians with different degrees of training in RADIOLOGICAL PROTECTION. Because of thfse
characteristics, these RGI PROCEDURES are different from procedures in medical diagnosgtic
RADIOLOGY in that the possibility of.deterministic effects such as RADIATION-induced skin injury
cannot be excluded.

Taple 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 RaGI
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 can assist medical practitioners and health-care organisations in improving RGI
PROCEDURES, thereby reducing the potential for injury in the future.
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There are also a number of 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
OR{GANIZATION and OPERATOR of the INTERVENTIONAL X-RAY EQUIPMENT.

See¢ also references [10], [11].
Supclause 201.3.203 — IMAGE DISPLAY DELAY

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

Supclause 201.4.3 — ESSENTIAL PERFORMANCE

IEG 60601-1:2005, IEC 60601-1:2005/AMBP32012 and IEC 60601-1:2005/AMD2:2020 state
that the term ESSENTIAL PERFORMANCE is directly related to the performance of a clinical funcfion
(definition 3.27 in IEC 60601-1:2005and IEC 60601-1:2005/AMD1:2012). Table 201.101
prgvides a list of requirements that canbe correlated with the performance of a clinical funcfion
and that could therefore be ESSENTIAL PERFORMANCE. The decision on whether any of the¢se
requirements constitutes ESSENTIAL PERFORMANCE is subject to a RISK EVALUATION that considers
thel INTENDED USE of the X-RAY-EQUIPMENT.

The¢ identification of pdtential ESSENTIAL PERFORMANCE requirements is justified because fhe
RISK associated with™jonizing X-RADIATION is overweighed by the benefits expected from the
exgmination.

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

Repuitements under SINGLE FAULT CONDITIONS are either stipulated in this document| or
defermined 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.

regoverable equipment failure should be uncommon, when it does occur there will be confusjon
on [the part of the OPERATOR. Emergency functions should be operated using the saméeontrols
and in the same way as during non-emergency operation, in order to minimize this ‘confusion.

Theé normal operation of many controls as mentioned in the requirement is important. BecaJAse

Supclause 201.4.102 — RADIATION dose documentation

Refording manually the displayed dose values is not considered as being robust enough to
prgvide freedom from the RISK arising from the lack of dose information:

There are two reasons why the ability to export dose data is a poténtial ESSENTIAL PERFORMANECE.
The first is the need to know the PATIENT’s RADIATION dose from previous RGI PROCEDURES. The
seg¢ond is the need to know the PATIENT’s RADIATION dose frof 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 knowledlge
of the amount of RADIATION previously delivered to the skin, the OPERATOR cannot judge the
likglihood of causing HARM and will have difficulty performing the RGI PROCEDURE so asg to
minimize the RISK of causing HARM. ThexRISK due to this HAZARD is therefore the increasged
likglihood of HARM due to RADIATION; specifically, deterministic injury to the skin. The SEVERITY
of this HARM can be extreme: a skin:lésion that is painful, disfiguring, causes inability to wprk
and loss of income, requires surgery-to treat and can take years to heal. ([12], [13])

In the second case, the HAZARD to a PATIENT who has undergone a RGI PROCEDURE and has
regeived a dose high enough to cause deterministic effects is the absence of informafion
regarding RADIATION dose from that RGI PROCEDURE. The HARM is the inability to provide the
PATIENT with a diagnesis and prognosis for the deterministic injury unless the physician who
pelformed the RGL.RROCEDURE has separately recorded the dose data. The SEVERITY of the
deflerministic injury/is directly proportional to the SKIN DOSE, and appropriate managemgnt
depends on knowledge of the dose.

The RiSksisshigh for the RGI PROCEDURES that are the INTENDED USE of equipment subject to this
dog¢ument. ([14],[15],[16],[17], [20], [23]) The importance of recording and preserving dose dpta
for| PATENTS undergoing RGI PROCEDURES is so great that in some countries recording thg¢se
data’is mandatory.([T8])

The performance required to 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 201.4.102 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
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])
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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 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
acgordance with definition 3.1 of IEC 60529:1989.

It i$ desirable that the location "in the PATIENT vicinity (or around the PATIENT)" means locatipns
within 1,5 m from the PATIENT SUPPORT.

Supclause 201.7.9.2.12 — Cleaning, disinfection and sterilization

The need for the development of this document in this area arisesiMrom the nature of RGI
PROCEDURES and the heightened awareness of the RISK of transmission of potentially lethal
organisms. Whilst incisions made during 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 fluidscan spill on to or contaminate the
wofk environment and the INTERVENTIONAL X-RAY EQUIPMENT. Some RGI PROCEDURES 4dlso
invplve copious quantities of fluids being used to wash or flush away debris during RGI
PROCEDURES. These fluids have been known to enter‘@nd lodge in cavities and crevices in the
INTERVENTIONAL X-RAY EQUIPMENT, thereby producing both electrical and infection confrol
HAZARDS. The latter can be a serious problem for'maintenance technicians who can havdg to
apgroach INTERVENTIONAL X-RAY EQUIPMENT ¢eontaining up to several litres of saline and

migcellaneous body fluids of unknown origin I he possibility of such occurrences can be greatly
reduced or even eliminated at the design‘stage of the INTERVENTIONAL X-RAY EQUIPMENT,| by
givjng careful thought to the issues involued.

The possibility that INTERVENTIONAL X-RAY EQUIPMENT can become contaminated or have fl4ids
or fgeposits lodge in cracks and crevices, gives rise to the need for cleaning and disinfectipn.
This, in turn, gives rise to the(use of cleaning and disinfection agents which can achieve their
owh 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 ¢an
be |greatly reduced at.fhe design stage, and by giving explicit instructions on cleaning and
dis|nfection.

Supclause 201.7.9.2.102 — Provisions for cardiopulmonary resuscitation (CPR)

Thé INTERVENTIONAL X-RAY EQUIPMENT is not designed primarily to perform CPR and does pot
neg¢d/to-provide all the necessary ACCESSORIES to perform CPR. However, it is important that
thel 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.

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.
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Limiting the content of emergency instructions to include only key material will be 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.
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bclause 201.11.1.1 — Maximum temperature during NORMAL USE

art of the INTERVENTIONAL X-RAY EQUIPMENT that unintentionally comes into contact with
onscious, anaesthetized or incapacitated PATIENT can present the same RISKS. as,an APPL
T that necessarily has to contact the PATIENT.

bclause 201.11.6.1 — General (within subclause 201.11.6 "Overflow,;"spillage, leaka
ress of water or particulate matter, cleaning, disinfection, sterilization.ahd compatibility
stances used with the me equipment")

RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES, ,there can be relatively la

quantities of body and other fluids which can, directly or through deposits left behind, give
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damage to the INTERVENTIONAL X-RAY EQUIPMENT, or.cause electrical, toxic or infecti
ARDS to PATIENTS, OPERATORS and service personnel.

bclause 201.11.6.5.102 — Sources of dust and)other particles

avoid inadvertent PATIENT infection, sources~of dust and other particles that can reach
IENT shall be avoided. Sources of dust“and other particles comprise e.g., fan direc|
ards the PATIENT, fall of dust from devices/ACCESSORIES above the PATIENT, etc.

desirable to have no sources of*dust and other particles in the volume defined horizont
a distance from the PATIENT SURPORT of at least 2 m and vertically from floor to ceiling.

bclause 201.11.6.5.103 -"\ENCLOSURES

convenience, here'iis a brief description of the degree of protection from Table 3
60529:1989, IEC60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013:

IPXO0: non-protected

IPX2: protected against vertically falling water drops when ENCLOSURE tilted up to 15°
IPX3:,protected against spraying water
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IRX7: protected against the effects of temporary immersion in water

Image monitor can be IPXO0 with optional marking.

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

The¢se requirements arise from the extreme danger that occurs if an OPERATOR undertake
RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURE on the mistaken assumption ‘thaj a
cufrently displayed image is, for example, a live one.

14
QO

Supclause 201.12.4.102 — IMAGE DISPLAY DELAY
IMAGE DISPLAY DELAY is linked to the hand-eye coordination when performing interventions.
Supclause 201.12.4.103 — Documentation of image orientation

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

Supclause 201.12.4.104 — Availability of RADIOSCOPY during networking activities

Examples of networking activities include thelsending of an examination sequence to a
wofkstation, etc.

Supclause 201.12.4.105 — Appropriate mask location for subtracted images

In gubtracted 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 minimjize
subtraction artifacts.

Supclause 201.12.4.106 — Tableside controls

For the other tableside controls (other than GANTRY and PATIENT SUPPORT motions controls,
IRRIADIATION SWITCHES, and 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 pre
othlerwise difficult for the OPERATOR to see and identify, even with a fully transparent meansijfor
pratection*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.

Examples of image measuring function are vessel sizing, ventricular ejection fraction estimation,
etc.

Subclause 201.15.101 — Configuration for cardiopulmonary resuscitation (CPR)

The time period to place the INTERVENTIONAL X-RAY EQUIPMENT during NORMAL USE in a
configuration for CPR includes not only the possible table motion but all necessary GANTRY
motion and removal of ACCESSORIES.
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Subclause 203.5.2.4.5.101 — Dosimetric information for X-RAY EQUIPMENT specified for
RADIOSCOPY and/or SERIAL RADIOGRAPHY

For b) available settings, item 5): This would, for example, include a typical vascular setting
and a typical cardiac setting for INTERVENTIONAL X-RAY EQUIPMENT intended to be used for both
applications.

For c) RADIATION data: the relatively large tolerance reflects the circumstances that MEASURED
VALUES are being compared with stated values given in the instruction for use.

For d) PATIENT ENTRANCE REFERENCE POINT: For lateral positioning of a C-arm, the definition of
PATIENT ENTRANCE REFERENCE POINT relative to the ISOCENTRE is the same as described for| C-
arms.

Supclause 203.5.2.4.5.102 — Test for dosimetric information

In this document, the required statements of AIR KERMA and AIR KERMA RATE are expressed| as
values of REFERENCE AIR KERMA (RATE), at the applicable position of thé PATIENT ENTRANCE
REFERENCE POINT. This position generally approximates to the position\of the PATIENT SURFALCE,
buf does not necessarily coincide with it under all conditions. The\concept, supported by the
mejasuring PROCEDURE described here, is intended to provide a uniform method for stating the
AIRIKERMA (RATE) produced by INTERVENTIONAL X-RAY EQUIPMENT in NORMAL USE. This fest
metthod is based on the use of specific polymethyl-methacrylate (PMMA) PHANTOMS unfder
pafticular conditions. The compliance criteria stated in this\PROCEDURE allow for manufacturing
tolgrances in the stated values, when these values are verified against the MEASURED VAL]:ES

regulting from the test. For this reason and also because of factors such as PATIENT variablility
and the actual clinical configuration of the INTERVENTIONAL X-RAY EQUIPMENT, the stated vallies
arg not regarded as accurate measures of RABDIATION actually incident upon the skin of the
PATIENT.

In addition to its purpose of verifying the compliance of statements made in accordance with
this document, the method can be addpted for use in other situations, such as those where it is
required to determine or verify levels of AIR KERMA (RATE) applying at any time to exampleg of
INTERVENTIONAL X-RAY EQUIPMENT’ under conditions of NORMAL USE, or to investigate the
dependence of the REFERENCESAIR KERMA (RATE) on selected MODES OF OPERATION or on the
settings of variable operating parameters. Such additional uses, however, are not within the
nofmative intent of this subclause.

Abput the measurements and test conditions:

Plgqcing the PHANTOM near the X-RAY IMAGE RECEPTOR while leaving as much distance|as
pogsible between the X-RAY SOURCE ASSEMBLY and the ENTRANCE SURFACE of the PHANTOM, will
minimize<the effect of SCATTERED RADIATION on the measurements. Additionally, placing the
mejasuring detector half-way between the FOCAL SPOT and the ENTRANCE SURFACE of the
PHANTOM will minimize the contribution of STRAY RADIATION to the readings; see also Figure % of
reference [24].

Aligning the surface of the PHANTOM within £2° allows, in the case of several rotational positions
being contained within this limit, use of any of these rotational positions.

Subclause 203.6.3.103 — X-RADIATION pulse repetition frequency during RADIOSCOPY

RADIATION usage is optimised when the amount of RADIATION used to produce an image or an
image series is the least possible that permits adequate visualization of the structures of
interest. International and national guidelines from radiation protection organizations [25], [26]
and medical professional societies [28], [29], [30] recommend that in interventional RADIOSCOPY,
dose rate is reduced to the extent possible. Clinical circumstances can require a high or low
dose per pulse independent of pulse rate. In these situations, the ability to select a low pulse
rate independently of dose per pulse is essential for optimisation.
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Subclause 203.6.101 already requires a minimum of two MODES OF OPERATION for NORMAL USE
in RADIOSCOPY — "normal" and "low" REFERENCE AIR KERMA RATES — with the "low" MODE OF
OPERATION providing a REFERENCE AIR KERMA RATE that does not exceed 50 % of the value for
the normal mode. This permits the OPERATOR to select a low dose rate when clinically
appropriate. When a selectable RADIOSCOPY pulse rate is available, the new requirement
extends the OPERATOR'S ability to optimise RADIATION usage by specifying that at least one low
pulse rate is available. This will permit the OPERATOR to select the lowest clinically acceptable
pulse rate independently of dose rate.

Subclause 203.6.4.5 — Dosimetric indications

Prqvisions for fine-tuning the dosimetric indications by a qualified end-user are not included in
this document since these indications shall comply with accuracy requirements as desgcribed in
thi$ document. Thus, further fine-tuning does not meet a need for avoiding unaccéptable RISk
and can in contrast create problems in cases of uncontrolled fine-tuning.

The new value of accuracy is believed to represent the current state-of-the-art for d¢se
indjcations that can be either measured or computed from technique factors. Refer also to [[7].

In telation to DOSE AREA PRODUCT:

— |Reference [25]mentions in its subsection D.3 that DAP can be useful for stochastic effgcts
to PATIENTS and OPERATORS, but not for deterministic efféets. See also reference [18].

— |Assingle dosimetric indication unit is recommended, since allowing a free choice of displayed
RADIATION units could be confusing to OPERATOR, Qarticularly if OPERATORS use equipment
from several MANUFACTURERS.

— |The DOSE AREA PRODUCT, DOSE AREA PRODUCT'RATE or related values can be indicated,
particularly in training situations. Howeverithe DOSE AREA PRODUCT is primarily used as|an
indicator for stochastic effects and is nop,useful for predicting deterministic effects. It ¢an
be useful to momentarily indicate the<RPOSE AREA PRODUCT RATE and the cumulative DQSE
AREA PRODUCT at the position of the. ®PERATOR, by means of a toggle.

In felation to the display label not referring to skin: The PATIENT ENTRANCE REFERENCE PQINT
seldom corresponds to the actualposition of the PATIENT’s skin.

In felation to the threshold ,visual warning: A suggested default threshold is 2 Gy. Refel to
ICRP-85 ([25]) for a description of other appropriate threshold values. See reference [13] also.

In relation to the eumulative number or IRRADIATIONS from RADIOGRAPHY: It is understood that
all | X-ray pulses_performed during RADIOGRAPHY are to be counted and included in the
curhulative number of IRRADIATIONS from RADIOGRAPHY.

In telation to notations:
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DOSE AREA PRODUCT is sometimes written differently in the bibliography (e.g. in [26] and[27])
and denoted as air kerma area product Pyp.
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In relation to SKIN DOSE MAP:
Introduction:

The application of any form of RADIATION to a PATIENT is part of the practice of medicine. The
practitioner has the responsibility of balancing the expected benefits of a RGI PROCEDURE
against associated RISKS. To meet this goal, the practitioner needs to have timely access to
appropriate information.

X-RA ) 60601-2-4 0 60601-2-54. o or _example .S.
pefformance standards includes dosimetric displays. Depending on the

SKi

The distribution of IRRADIATION on the PATIENT has been intermittently available from varipus
MANUFACTURERS since the late 1990's in various real-time~or post-procedure modes.
IECQ 61910-1:2014 defines a RADIATION DOSE STRUCTURED('REPORT (RDSR) with sufficient
information ("extended dose documentation") to construct{a, SKIN DOSE MAP using additignal
gedmetric and anatomical information supplied externally fo the imaging equipment. Dependfing
on fthe use of IEC 61910-1:2014 and the supporting equipment, this might be either real-timg or
post-procedure. Some models of INTERVENTIONAL X-RAY EQUIPMENT already provide integrafed
SKIN DOSE MAPS using the equipment's own resources’

The clinical goal of these efforts is to provide the OPERATOR with sufficient real-time information
to @void unnecessary tissue reactions. Reducing the frequency and SEVERITY of tissue reactipns
is Ja requirement for RADIOSCOPICALLY “GUIDED INTERVENTIONAL PROCEDURES above fhe
requirements for general procedures, (XRAY EQUIPMENT within the scope of IEC 60601-2-54).

Repl-time dosimetric displays:

RADIATION is one of many factors affecting the practitioner's ability to safely and effectively
complete a RGI PROCEDURE. Automatic notifications of any kind can result in poorer oveyall
clinical results if they=unnecessarily distract the OPERATOR's attention. Many non-RADIAT|ON
events that occur-during a RGI PROCEDURE also require the OPERATOR's attention. Unlgss
OPERATOR action is-urgent, such notifications can be given to the OPERATOR by a knowledgeaple
pafticipant in the ' RGI PROCEDURE (located either in the control room or the procedure room) as
sogn as it is~safe to do so.

Coptinuous, real-time display provides immediate access to accumulated dosimetric
information without requiring an action or distracting the OPERATOR's concentration. NCRP
Report 168 [Z6], TCRP Publication 1720 [Z27] and guidelines from interventional radiology [28]
and interventional cardiology [29] societies recommend OPERATOR notification when specified
dosimetric levels, including peak SKIN DOSE, are exceeded. RADIATION injuries do not have a
binary dose-response function. Exceeding any nominal RADIATION threshold by a few tens of
percent is highly unlikely to substantially affect the frequency or nature of any RADIATION injury.

Some equipment currently has the capability of non-distractively indicating when the cumulative
REFERENCE AIR KERMA exceeds a threshold using means such as reversing the colours of a
display and its background.
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DOSE MAPS:

The simplest DOSE MAP is a display of the REFERENCE AIR KERMA as a function of GANTRY angle.
Such maps typically display a single value for all of the IRRADIATION occurring in a range of
angles (e.g. 30° x 30°). Their construction does not require any information about the PATIENT
or the PATIENT's position relative to the beam. Nevertheless, these AIR KERMA maps can be
sufficient for certain aspects of operational RADIATION management.

During a RGI PROCEDURE, the availability of a current SKIN DOSE MAP displayed on a surface that
reasonably represents the actual PATIENT is clinically important. This map is useful to indicate
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ERATOR with immediate information regarding the RISKS of continuing IRRADIATION
vides the information necessary to manage the RADIATION FIELDS so as to control
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Table AA.3 — Examples of isodose boundaries and colour codes
for SKIN DOSE MAP and AIR KERMA map

SKIN DOSE MAP isodose Air kerma map isodose RGB RGB
boundaries boundaries colour grayscale

A. Example 1
Base surface to < 0,1 Gy Base surface to < 0,075 Gy 220,220,220 220,220,220
0,1 Gy 0,075 Gy 0,0,0
1,0 Gy 0,75 Gy 70,70,70
2,0 Gy 1,5 Gy 0,255,0 105,105,105
5,0 Gy 3,75 Gy 255,255,0 145,145 145
8,0 Gy 6,0 Gy 255,128,0 190}“(%9, 90
11,0 Gy 8,25 Gy 285,235,235
2 15,0 Gy 211,25 Gy 255,255,255 255,255,255
B. Example 2
0,1 Gy 0,075 Gy 0,0,255 0,0,0
1,0 Gy 0,75 Gy 0,25&% 70,70,70
2,0 Gy 1,5 Gy 255(255,0 105,105,105
3. Gy 2,25 Gy | 255,128,0 145,145,145
5,0 Gy 3,75 Gy 190,190,190
10,0 Gy 7,5 Gy 240,160,160 235,235,235
2 15,0 Gy 211,25 Gy 255,255,255 255,255,255
NOQTE Except for the first and last table entry, the coloursiused to represent doses between isodose boundaries
cojuld be displayed as either a continuous transition between the values or as the lower dose value.

Th

e following considerations are relevant as part of the design PROCESS for a SKIN DOSE MAFp.

The SKIN DOSE MAP is configurable by the OPERATOR to be displayed at least at the position
of the RADIOSCOPICALLY GUIBED INTERVENTIONAL PROCEDURE when LOADING in RADIOSCOPY or
RADIOGRAPHY is not active.”A second DISPLAY of the SKIN DOSE MAP in the control room is a
helpful option for OPERATOR notification. The SKIN DOSE MAP includes at least the relevjant
anatomical region_of.the body.

The PATIENT orientation is apparent on the SKIN DOSE MAP.
An indicationvof the current location of the X-RAY FIELD(S) is displayed on the SKIN DOSE MAP.

The SKIN-BOSE MAP can be displayed as a grayscale or colour-coded image. A colour-coged
map is.preferred. When the SKIN DOSE MAP is intended to be displayed without colouf, a
dedicated grayscale scheme is necessary.

Providing a mean to use colour or grayscale schemes different from those shown| in

Table AA.3 or provided by the MANUFACTURER is desirable because it promotes future
standardization of the SKIN DOSE MAP display, and therefore could provide additional PATIENT
safety.

For clinically important values of SKIN DOSE, displayed values of SKIN DOSE are close to actual
SKIN DOSE. The minimum value stated as part of the criterion for accuracy concerns only the
accuracy of the displayed SKIN DOSE. It is not intended to be used to determine which values
of SKIN DOSE are displayed.

The current value of the highest skIN DOSE within the current X-RAY FIELD(S) and the highest
SKIN DOSE at any point on the SKIN DOSE MAP (peak SKIN DOSE) are displayed in conjunction
with the SKIN DOSE MAP. These displayed values are CLEARLY LEGIBLE at 1,5 m from the
DISPLAY, when configured by the OPERATOR.

Use of tissue equivalent anthropomorphic PHANTOMS for quantifying accuracy.
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The following information is relevant for inclusion in the ACCOMPANYING DOCUMENTS:

description of the PATIENT surface model;
description of the PHANTOM(S) for quantifying accuracy;
test conditions and accuracy.

Subclause 203.6.7.101 — Display of LAST IMAGE HOLD RADIOGRAM or RADIOSCOPY REPLAY IMAGE
SEQUENCE

INTERVENTIONAL X-RAY EQUIPMENT differs from non-interventional X-RAY EQUIPMENT with respect
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display of a LIH RADIOGRAM. There are speciiic RADIOSCOPICALLY GUIDED INTERVENTIO
DCEDURES (e.g. a coronary artery chronic total occlusion procedure) for which the OPERAT
prefer having a DISPLAY of a reference acquisition image instead of a LIH display«

ile the requirements for display of a LIH RADIOGRAM differ from 208!6.7.101
[ 60601-2-54:2022, the LIH RADIOGRAM definition is the same as ,.in (2201.3.212
60601-2-54:2022.

bclause 203.6.102 — Accessibility of switching between RADIOSCOPY and RADIOGRAPH

s requirement is intended to ensure that switching can be achieved by a sole OPERAT

bclause 203.6.104 — Last-image-hold (LIH)
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bIOSCOPY sequence (whether fully or partiatly) which would replace the last-image-hold is
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Annex BB
(normative)

Distribution maps of STRAY RADIATION

BB.1 General

This document contains requirements in 203.13.4 for isokerma maps of STRAY RADIATION to be
provi . i ) oo ) he

ex describes the PROCEDURE for verifying compliance. Since dosimetric informatiofnof this
kind depends considerably on the operating conditions and measuring methods employed, the
annex is also intended for the guidance of MANUFACTURERS in meeting the requirements.

Theé measurements obtained shall not be used for determining RADIATION shiglding for a spedqific
prdcedure room.

NOTE The measurements obtained are representative of the test situation only; they do not represent all clinfical
situptions.

BB.2 Equipment configuration

The ACCOMPANYING DOCUMENTS are examined in ,relation to the configuration of [he
INTERVENTIONAL X-RAY EQUIPMENT and other data-d@pplying to the isokerma curves. [or
compliance:

— |the information shall be complete, as listed-\in*203.13.4;
— |configurations shall be typical of the NORMAL USE of the INTERVENTIONAL X-RAY EQUIPMENT;
— |the measuring arrangements described shall be compatible with those specified in ghis
annex for verification of the values.

If the information is compliant, the)isokerma maps are verified as in BB.3 and BB.4, with the
INTERVENTIONAL X-RAY EQUIPMENT configured and operated as described in the ACCOMPANY|NG
DOCUMENTS.

BHB.3 PHANTOM

The PHANTOM consists of a 25 cm cube of polymethyl-methacrylate (PMMA), which may|be
assembled fromr 25 cm square slabs.

BB.4  Measurement set-up

The X-RAY BEAM is aligned so that the centre of the ENTRANCE SURFACE of the PHANTOM is at the
PATIENT ENTRANCE REFERENCE POINT. The X-RAY BEAM shall not be aligned in such a way that its
axis lies in the plane between adjacent slabs of PMMA. The RADIATION FIELD size shall be

100 cm? at the entrance of the PHANTOM.
Measurements are performed at the NOMINAL X-RAY TUBE VOLTAGE for RADIOSCOPY.

Measurements are made at all locations within 3 m of the PATIENT ENTRANCE REFERENCE POINT
or down to 0,1 uGy/(Gy-cm?), except that measurements may be omitted:

— within 15 cm of the PATIENT ENTRANCE REFERENCE POINT when placement of the measuring
device is impractical, and

— at locations vertically over the INTERVENTIONAL X-RAY EQUIPMENT.
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Measurements are made for two orientations of the X-RAY BEAM, one horizontal and one vertical.
When the X-RAY BEAM is vertical, the X-RAY SOURCE ASSEMBLY is oriented to the beam direction
corresponding to the most frequent use of the INTERVENTIONAL X-RAY EQUIPMENT.

EXAMPLE For an isocentric system, the beam is directed vertically upward.

BB.5 Criteria for compliance

The MEASURED VALUES are normalised to a DOSE AREA PRODUCT of 1 Gy-cm?2. For comp//ance aII

50 % of the normal/sed MEASURED VALUES determ/ned by the test.

Isokerma curves are given (uGy/Gy x cm2)

T 1m 2.m 3Im

| |
! " IEC

Figure BB.1 — Example of isokerma map at 100 cm height in lateral configuration
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Isokerma curves are given (uGy/Gy x cm2)

Figure BB.2 — Example of isockerma map at 100 cm height in vertical configuration
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NOTE
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTROMEDICAUX -

Partie 2-43: Exigences particulieres pour la sécurité de base
et les performances essentielles des appareils a rayonnement X

lors d’'interventions

AVANT-PROPOS

He I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’lEC-a pour obje
favoriser la coopération internationale pour toutes les questions de normalisation dans®les domaines|
'électricité et de I'électronique. A cet effet, 'IlEC — entre autres activités — publie des Nérmes internationg
Hes Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et
(Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiéena des comités d'études,
ravaux desquels tout Comité national intéressé par le sujet traité peut\ participer. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaison aveel'IEC, participent également
ravaux. L’'IEC collabore étroitement avec I'Organisation Internationale (de~/Normalisation (ISO), selon
conditions fixées par accord entre les deux organisations.

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comp1

| es décisions ou accords officiels de I'l[EC concernant les questions tée¢hniques représentent, dans la mesur:
possible, un accord international sur les sujets étudiés, étant donné Que les Comités nationaux de I'lEC intéreg
sont représentés dans chaque comité d’études.

| es Publications de 'lEC se présentent sous la forme de-reécommandations internationales et sont agré
comme telles par les Comités nationaux de I'lEC. Tous Jles\efforts raisonnables sont entrepris afin que I
5'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablé
'éventuelle mauvaise utilisation ou interprétation qui, en‘est faite par un quelconque utilisateur final.

PDans le but d'encourager 'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tout
mesure possible, a appliquer de fagon transparente’les Publications de I'lEC dans leurs publications nation

régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend

conformité de I'IEC. L’IEC n'est respansable d'aucun des services effectués par les organismes de certifica
ndépendants.

Tous les utilisateurs doivent/S'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai
y compris ses experts«particuliers et les membres de ses comités d'études et des Comités nationaux de Il
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de que
hature que ce soit{direécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépen
Hécoulant de la publication ou de l'utilisation de cette Publication de I'lEC ou de toute autre Publication de Il
bu au crédit guittui est accordé.

| 'attentior est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
Féférencees est obligatoire pour une application correcte de la présente publication.

| ’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I'g
He ‘droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
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L'IEC 60601-2-43 a été établie par le sous-comité 62B: Appareils d’'imagerie de diagnostic, du
comité d’études 62 de I'lEC: Equipements électriques dans la pratique médicale. Il s’agit d’'une
norme internationale.

Cette troisiéeme édition annule et remplace la deuxieme édition parue en 20
I'Amendement 1:2017 et I'Amendement 2:2019. Cette édition constitue une révision technique.

10,
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Ce

tte édition inclut des modifications rédactionnelles et techniques pour refléter les

modifications dans I'IEC 60601-1:2005/AMD2:2020 et I'IEC 60601-2-54:2022. Elle contient
également des corrections et des améliorations techniques. Les modifications techniques
majeures par rapport a I'édition précédente sont les suivantes:

a)
b)

c)

f)

Le

Le

abouti a son approbation.

La

Ce
Dir

un nouveau terme spécifique DOSIMETRE est utilisé pour remplacer le terme général
DOSIMETRE comme dans I'l[EC 60601-2-54:2022;

plusieurs termes et définitions de I'lEC TR 60788:2004 déplacés dans I'Article 201.3 de
I'IEC 60601-2-54:2022 sont aussi référencés a partir de I'lEC 60601-2-54:2022;

les normes collatérales |IEC 60601-1-11:2015, [|EC 60601-1-11:2015/AMD1:2020,
IEC 60601-1-12:2014 et IEC 60601-1-12:2014/AMD1:2020 sont applicables lorsque| le
FABRICANT les déclare telles quelles;

I’ancien paragraphe 201.11.101 "Protection contre les températures excessives des GAINES
EQUIPEES" est supprimeé car il est couvert par I'IEC 60601-1:2005,
I'lEC 60601-1:2005/AMD1:2012, I'lEC 60601-1:2005/AMD2:2020 et I'lEC 60601-2-28:2(017
et lancien paragraphe 201.11.102 est renuméroté en 201.11.10%) .comme dans
I'IEC 60601-2-54:2022;

pour adopter les modifications du paragraphe 7.8.1 "Couleurs des #6yants lumineux"|de
I'IEC 60601-1:2005/AMD2:2020, une clarification des exigences, est fournie en 201.7.8.1
pour éviter les contradictions avec les exigences des voyants-lumineux stipulées pour |les
APPAREILS A RAYONNEMENT X, comme dans I'lEC 60601-2-54:2022;

une explication du terme PERFORMANCE ESSENTIELLE estdonnhée a I’Annexe AA pour mejtre
I’accent sur les performances de la fonction clinique dans les CONDITIONS NORMALES et |les
CONDITIONS DE PREMIER DEFAUT.

texte de cette Norme internationale est issu desydecuments suivants:
Projet Rapport de vote
62B/1297/FDIS 62B/1309/RVD

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote aypnt

langue employée pour J€laboration de cette Norme internationale est I'anglais.

document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon [les
cctives ISO/IEC), _Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles s¢us

www.iec.ch/members_experts/refdocs. Les principaux types de documents développés par

I'EJC sont décrits'plus en détail sous www.iec.ch/standardsdev/publications.

Da

s le présent document, les caractéres d'imprimerie suivants sont utilisés:

exigences et définitions: caractéeres romains.

spécifications d'essais: caractéeres italiques;

indications de nature informative apparaissant hors des tableaux, comme les notes, les exemples et les
références: petits caractéres romains. Le texte normatif a I'intérieur des tableaux est également en petits

caractéres;
TERMES DEFINIS a [I'Article 3 de I'I[EC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012 et

I'lEC 60601-1:2005/AMD2:2020, dans le présent document ou comme notes: PETITES
CAPITALES.
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Concernant la structure du présent document, le terme

"article" désigne l'une des dix-sept sections numérotées dans le sommaire, avec toutes ses
subdivisions (par exemple, I'Article 7 inclut les paragraphes 7.1, 7.2, etc.);

"paragraphe" désigne une subdivision numérotée d’un article (par exemple, 7.1, 7.2 et 7.2.1
sont tous des paragraphes appartenant a I'Article 7).

Dans le présent document, les références a des articles sont précédées du mot "Article" suivi
du numéro de l'article concerné. Dans le présent document, les références aux paragraphes
utilisent uniquement le numéro du paragraphe concerné.

Daps le présent document, la conjonction "ou" est utilisée avec la valeur d'un "ou inclusif’, ainsi
un |énoncé est vrai si une combinaison de conditions, quelle qu'elle soit, est vraie.

Leg formes verbales utilisées dans le présent document sont conformes a llusage donng¢ a
I’Article 7 des Directives ISO/IEC, Partie 2. Pour les besoins du présent document:

— |"devoir" mis au présent de I'indicatif signifie que la satisfaction a une eéxigence ou a un egsai
est impérative pour la conformité au présent document;

— |"il convient/il est recommandé" signifie que la satisfaction a uneexigence ou a un essai est
recommandée mais n’est pas obligatoire pour la conformité amyprésent document;

— |"pouvoir" mis au présent de l'indicatif est utilisé pour décrire un moyen admissible ppur
satisfaire a une exigence ou a un essai.

Lofgsqu’un astérisque (*) est utilisé comme premier caractére devant un titre ou au début dfun
alinéa ou d'un titre de tableau, il indique I’existence,de recommandations ou d'une justificafion
applicables a cet élément a consulter a ’AnnexesAA.

Ung liste de toutes les parties des séries IEC60601 et IEC 80601, publiées sous le titre général
Appareils électromédicaux peut étre consultée sur le site web de I'lEC.

Le comité a décidé que le contenu de\ce document ne sera pas modifié avant la date de stabiLité
indjquée sur le site web de I'lEC sOus webstore.iec.ch dans les données relatives au document
recherché. A cette date, le document sera

e [reconduit,
e |supprimé,
e |[remplacé par une-€dition révisée, ou

e |amendé.

RORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de cette
bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer
cette publication en utilisant une imprimante couleur.
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INTRODUCTION

La présente nouvelle édition a pour objet d'introduire des modifications en référence a
I’Amendement 2 (2020) a I'lEC 60601-1:2005 et quelques clarifications techniques mineures.

Les APPAREILS A RAYONNEMENT X pour INTERVENTIONS GUIDEES PAR RADIOSCOPIE peuvent
soumettre les PATIENTS et les OPERATEURS a des niveaux de RAYONNEMENTS supeérieurs a ceux
qui sont normalement émis au cours des interventions de diagnostic utilisant I'imagerie a
rayonnement X. Pour le PATIENT, une des conséquences peut étre I'apparition de lésions
déterministes lorsque les INTERVENTIONS GUIDEES PAR RADIOSCOPIE impliquent la délivrance de
quantités importantes de RAYONNEMENTS & des zones localisées. Une autre conséquence\pgut
étre un RISQUE accru d’effets stochastiques comme le cancer. Ces problémes de sapté
concernent également I'OPERATEUR. En outre, il est nécessaire que ce type particulier
d’appareils comporte des fonctions essentielles avec des périodes de perte minimales.

Leg INTERVENTIONS GUIDEES PAR RADIOSCOPIE de ce type sont trés courantes dans les domaines
cliniques suivants:

— |cardiologie invasive;

— |RADIOLOGIE d’intervention;

— |neuroradiologie d’intervention.
Cep INTERVENTIONS GUIDEES PAR RADIOSCOPIE incluent également de nombreuses applicatipns

émeergentes ou se développant depuis peu dans un grand'nombre de spécialités médicaleg et
chifurgicales.

NOTE L’attention du lecteur est attirée sur I'existence, dans certains pays, d’une législation sur la PROTECTION
RADJOLOGIQUE qui présente parfois des différences aveces, dispositions du présent document.
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APPAREILS ELECTROMEDICAUX -

Partie 2-43: Exigences particulieres pour la sécurité de base
et les performances essentielles des appareils a rayonnement X
lors d’interventions

2011.1 Domaine d’application, objet et normes connexes

L’ Article 1 de I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'lEC 60601-1:2005/AMD2:2020 s’applique, avec les exceptions suivantes:

201.11 * Domaine d’application

Remplacement:

Le jprésent document s’applique a la SECURITE DE BASE et aux PERF@RMANCES ESSENTIELLES ¢les
APRAREILS A RAYONNEMENT X FIXES et MOBILES déclarés par leur FABRICANT comme étant adapjtés
aux INTERVENTIONS GUIDEES PAR RADIOSCOPIE, désignés ci-aprés par le terme APPAREILE A
RAYONNEMENT X D'INTERVENTION. Son domaine d’application éxclut en particulier:

— |les équipements de RADIOTHERAPIE;

— |les équipements de TOMODENSITOMETRIE;

— |les ACCESSOIRES destinés a étre introduits dans le corps du PATIENT;
— |les APPAREILS de mammographie A RAYONNEMENT X

— |les APPAREILS de radiographie dentairé. A RAYONNEMENT X.

NOTE 1 Des exemples d’INTERVENTIONS GUIDEES PAR RADIOSCOPIE, pour lesquelles I'utilisation d’APPAREIYS A
RAYJONNEMENT X D'INTERVENTION conformes-au présent document est recommandée sont donnés a I’Annexe AA.

NOTE 2 Les exigences spécifiques.aux“appareils de navigation magnétique, et pour I'utilisation des APPAREILS A
RAYPONNEMENT X D’INTERVENTION dans;,un environnement de salle d’opération n’ont pas été prises en considérdtion
danp le présent document; c’est la raison pour laquelle, aucune exigence spécifique n’a été établie pour |ces
disgositifs ou usages. Dans tous‘les cas, de tels dispositifs ou usages se voient appliquer les exigences des artifles
géngraux.

NOTE 3 Les APPAREILS\A/RAYONNEMENT X D’INTERVENTION, lorsqu’ils sont utilisés en mode CT a faisceau conique,

sonf couverts par le _présent document et non par I'lEC 60601-2-44 [1]1. Aucune exigence supplémentaire reldtive
au fonctionnement.en mode CT a faisceau conique n'a été identifiée pour le présent document (voir également la
Notg 5 du 203.6.4+5).

Le$ APPAREILS A RAYONNEMENT X D’INTERVENTION déclarés par le FABRICANT comme éthant
adaptés-aux INTERVENTIONS GUIDEES PAR RADIOSCOPIE, qui n’incluent pas le SUPPORT PATIENT
sont'eXxemptés des dispositions du présent document applicables au SUPPORT PATIENT.

Lorsqu’un article ou un paragraphe est spécifiquement destiné a étre applicable uniquement
aux APPAREILS A RAYONNEMENT X D’'INTERVENTION ou uniquement aux SYSTEMES EM, le titre et le
contenu de I'article ou du paragraphe concerné l'indiquent. Si tel n'est pas le cas, l'article ou le
paragraphe s'applique a la fois aux APPAREILS A RAYONNEMENT X D’INTERVENTION et aux
SYSTEMES EM, selon le cas.

L'IEC 60601-2-54 s'applique uniquement en ce qui concerne les paragraphes cités; les
paragraphes non cités de I'lEC 60601-2-54 ne s'appliquent pas.

1 Les chiffres entre crochets renvoient a la Bibliographie.
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201.1.2 Objet

Remplacement:

Le présent document a pour objet:

— d’établir des exigences particuliéres de SECURITE DE BASE et de PERFORMANCES ESSENTIELLES
pour la conception et la fabrication des APPAREILS A RAYONNEMENT X pour les INTERVENTIONS
GUIDEES PAR RADIOSCOPIE, comme cela est défini en 201.3.205;

— de spécifier les informations qui doivent étre fournies avec de tels APPAREILS A
RAYONNEMENT XD TNTERVENTION pour aider I ORGANISME RESPONSABLE et 'OPERATEUR a ggrer
le RISQUE de RAYONNEMENT et le RISQUE de défaillance des équipements découlant de\tes
INTERVENTIONS GUIDEES PAR RADIOSCOPIE et qui peuvent affecter les PATIENTS-YOu| le
personnel.

201.1.3 Normes collatérales

Adflition:

Le présent document fait référence aux normes collatérales applicables énumérées a I'Article 2
de | I'lEC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012 et I'lE€C60601-1:2005/AMD2:20pR0,
telles qu’elles sont modifiées en 201.2.

L'IEC 60601-1-2:2014, I'IEC 60601-1-2:2014/AMD1:2020, I'IEC 60601-1-3:2008,
I'IHC 60601-1-3:2008/AMD1:2013 et I'lEC 60601-1-3:2008/AMD2:2021 s’appliquent telles
gu’elles sont modifiées respectivement par I'Article 202 et I’Article 203.

L’IEC 60601-1-8 [2], I'IEC 60601-1-9 [3], 'lEC 60601-1-10 [4] ne s’appliquent pas.

NOTE Les OPERATEURS d’APPAREILS A RAYONNEMENFX/D'INTERVENTION sont habitués aux signaux sonores spéciffiés
dank le présent document plutét qu’aux concepts de } IEC 60601-1-8.

L'IEC 60601-1-11:2015 et I'IEC 6060421-11:2015/AMD1:2020 [5] s’appliquent si et seulemgnt
si e FABRICANT déclare que I’APPAREIL EM ou le systéme EM est destiné a fonctionner dansfun
ENYIRONNEMENT DES SOINS A DOMICILE. Dans le cas contraire, elles ne s’appliquent pas.

L'IEC 60601-1-12:2014 et('IEC 60601-1-12:2014/AMD1:2020 [6] s’appliquent si et seulement
si le FABRICANT déclare que I’APPAREIL EM ou le systéme EM est destiné a fonctionner dansfun
ENYIRONNEMENT DES SERVICES MEDICAUX D’URGENCE. Dans le cas contraire, elles ne s’appliquent

pag.

Tolites les autres normes collatérales publiées dans la série IEC 60601-1 s’appliquent telles

qu’elles sontypubliées.

201.17.4~ Normes particuliéres

Remplacement:

Dans la série IEC 60601, des normes particulieres peuvent modifier, remplacer ou supprimer
des exigences contenues dans [I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IEC 60601-1:2005/AMD2:2020 et dans les normes collatérales en fonction de ce qui est
approprié a I'APPAREIL EM a I'étude, et elles peuvent ajouter d’autres exigences pour la SECURITE
DE BASE et les PERFORMANCES ESSENTIELLES.

Une exigence d'une norme particuliere prévaut sur l'exigence correspondante de
I'lEC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012 et I'l[EC 60601-1:2005/AMD2:2020.
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La numérotation des articles et paragraphes de la présente norme particuliére correspond a

celle de I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IEC 60601-1:2005/AMD2:2020 avec le préfixe "201" (par exemple 201.1 couvre le contenu de
I’Article 1 de I'EC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et

I'IEC 60601-1:2005/AMD2:2020) ou de la norme collatérale applicable avec le préfixe "20x.101",
ou x est (sont) le (les) dernier(s) chiffre(s) du numéro de document de la norme collatérale (par
exemple 202.4 couvre le contenu de I'Article 4 de la norme collatérale IEC 60601-1-2, 203.4
couvre le contenu de I'Article 4 de la norme collatérale IEC 60601-1-3, etc.). Les modifications
apportées au texte de [I'IEC 60601-1:2005, [IIEC 60601-1:2005/AMD1:2012 et de
I'IEC 60601-1:2005/AMD2:2020 ou de la norme collatérale applicable sont spécifiées par

I'utilisation des termes suivants-

"Remplacement" signifie que [l'article ou le paragraphe de [I'IEC 60604312005,
I'IHC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020 ou de la norme-collatérale
applicable est remplacé complétement par le texte de la présente norme particuliére’

"Addition" signifie que le texte de la présente norme particuliére vient s’ajouter aux exigenges
de ['lEC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020|ou
de [la norme collatérale applicable.

"Amendement" signifie que l'article ou le paragraphe.)y de [I'IEC 60601-1:20D5,
I'IHC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:;2020 ou de la norme collaténale
applicable est modifié comme cela est indiqué par le texte de ta’ présente norme particuliérg.

Leg paragraphes, figures ou tableaux qui s’ajoutent a ceux de I'lEC 60601-1:2005,
I'IHC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020 sont numérotés a partir[de
201.101. Toutefois, en raison du fait que <es” définitions dans [I'lEC 60601-1:20p05,
I'IEC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020 sont numérotées 3.1 a
3.1|54, les définitions complémentaires sont numeérotées a partir de 201.3.201. Les annexes [qui
sont ajoutées sont numérotées AA, BB, etc./et les éléments supplémentaires aa), bb), etc.

Leg paragraphes, figures ou tableauxui s’ajoutent a une norme collatérale sont numérotés a
pattir de 20x, ou "x" est le chiffre de laijhorme collatérale, par exemple 202 pour 'lEC 60601-1-2,
203 pour I'EC 60601-1-3, etc.

Lofsque la présente nopme  particuliere ne comprend pas d'article ou de paragraphe
coffrespondant, I'article ou le paragraphe de I'IEC 60601-1:20pP5,
I'IHC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020 ou de la norme collaténale
applicable, bien qu’il puisse étre sans objet, s'applique sans modification; lorsqu'il est demandé
qu'lne partie quelconque de [I'IEC 60601-1:2005, [I'IEC 60601-1:2005/AMD1:2012 | et
I'IEC 60601-1:2005/AMD2:2020 ou de la norme collatérale applicable, bien que potentiellemgent
peftinente, ne~s'applique pas, cela est expressément mentionné dans la présente norme
pafticuliere.

201.2 Références normatives

L’Article 2 de I'IEC 60601-1:2005, I'EC 60601-1:2005/AMD1:2012 et
I'IEC 60601-1:2005/AMD2:2020 s’applique, avec les exceptions suivantes:

NOTE Une liste de références informatives est donnée dans la Bibliographie.

Amendement:

IEC 60529:1989, Degrés de protection procurés par les enveloppes (Code IP)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013
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IEC 60601-1-3:2008, Appareils électromédicaux — Partie 1-3: Exigences générales pour la
sécurité de base et les performances essentielles — Norme collatérale: Radioprotection dans

les

appareils a rayonnement X de diagnostic

IEC 60601-1-3:2008/AMD1:2013
IEC 60601-1-3:2008/AMD2:2021

Supprimer la référence a I'lEC 60601-1-8 et ses amendements.

Addition:

IEQ

IEQ
de

IEQ
IEQ

IEC
Sé(

la A

IEQ

anglais seulement)

IEQ
Pa

IEQ
rayf
uti

1S
mé

20

Po
I'lB
I'lB
I'lB
s’a

NO

60580:2019, Appareils électromédicaux — Radiamétres de produit exposition-surface

60601-1:2005, Appareils électromédicaux — Partie 1: Exigences générales pourJa‘sécu
base et les performances essentielles

60601-1:2005/AMD1:2012

60601-1:2005/AMD2:2020

60601-2-54:2022, Appareils électromédicaux — Partie 2-54: Exigences’particuliéres pou
urité de base et les performances essentielles des appareils a rajyonnement X utilisés p
adiographie et la radioscopie

TR 60788:2004, Medical electrical equipment — Glossary~of defined terms (disponible

61910-1:2014, Appareils électromédicaux — Dogumentation sur la dose de rayonnemer
tie 1: Rapports structurés sur la dose de rayonnement pour la radiographie et la radioscoj

62220-1-1:2015, Appareils électromédicaux™— Caractéristiques des dispositifs d'imager
onnement X — Partie 1-1: Détermination~de l'efficacité quantique de détection — Détecte
jsés en imagerie radiographique

14971, Dispositifs médicaux =\ Application de la gestion des risques aux dispos
dicaux

1.3 Termes et définitions

ir les besoins du)‘présent document, les termes et définitions de I'IEC 60601-1:20
C 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020, I'l[EC 60601-1-3:20
C 60601-1-3:2008/AMD1:2013 et I'lEC 60601-1-3:2008/AMD2:2021, I'lEC 60601-2-54:2(
C TR 60788:2004, [I'IEC 61910-1:2014, [I'IEC 62220-1-1:2015 ainsi que les suiva
pbpliquent.

[E</Une liste de termes définis est donnée dans I'Index des termes définis.

rité

r la
DUur

en
t—
bie
e a

/'S

tifs

05,
08,
22,
nts

L'ISO et 'IEC tiennent a jour des bases de données terminologiques destinées a étre utilisées

en

normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a 'adresse http://www.electropedia.org/

ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

Addition:

201.3.201
CARTE DE DOSE
représentation de la distribution spatiale d'une quantité de dose de RAYONNEMENT
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201.3.202

RADIOSCOPIE D’URGENCE

RADIOSCOPIE mettant a disposition un ensemble limité de fonctions (fonctions d’urgence),
destinée a étre utilisée lors de la reprise aprés une défaillance de ’'APPAREIL A RAYONNEMENT X
D’INTERVENTION pouvant étre traitée

201.3.203

* DELAI D’AFFICHAGE DE L’ IMAGE

au cours d’'un acte de RADIOSCOPIE ou de RADIOGRAPHIE, intervalle de temps qui s’écoule entre
un événement capturé pendant I’APPLICATION D’'UNE CHARGE DE RAYONNEMENT X utilisée pour

CFW‘WI‘I#GWV&WCW‘FWQG—' 4

201.3.204
APRAREIL A RAYONNEMENT X D’INTERVENTION
APRAREIL A RAYONNEMENT X pour INTERVENTIONS GUIDEES PAR RADIOSCOPIE

201.3.205

INTERVENTION GUIDEE PAR RADIOSCOPIE
INTERVENTION RGI

intervention invasive (impliquant I'introduction d’un dispositif, par exemple une aiguille ou|un
ca}éter dans le corps du PATIENT) utilisant LA RADIOSCOPIE commé. principal moyen de guidage
a des fins de traitement ou de diagnostic médical du PATIENT

Notg 1 al'article: L'abréviation "RGI" est dérivée du terme anglais développé correspondant "radioscopically guided
inteyventional”.

201.3.206
DO$E SUR LA PEAU
DO$E ABSORBEE estimée au niveau de la peau.enun point spécifique

201.3.207
CARTE DE DOSE SUR LA PEAU
CARTE DE DOSE de la DOSE SUR LA PEAU

201.4 Exigences générales

L’Article 4 de IMEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IEC 60601-1:2005/AMD2:2020 s’applique, avec les exceptions suivantes:

2071.4.3 * PERFORMANCES ESSENTIELLES

Le |paragraphe 201.4.3 de I'l[EC 60601-2-54:2022 s'applique, avec les exceptions suivantes|

Addlition:

NOTE Le paragraphe 203.6.4.3.104.2 (Précision des PARAMETRES DE CHARGE en mode de commande automatique)
de I'IEC 60601-2-54:2022 précise une limitation pour I'application des paragraphes 203.6.4.3.104.3 (Précision de la
HAUTE TENSION RADIOGENE) et 203.6.4.3.104.4 (Précision du COURANT DANS LE TUBE RADIOGENE) de
I'IEC 60601-2-54:2022. Cette limitation est aussi valable pour la liste des PERFORMANCES ESSENTIELLES.

Des exigences supplémentaires de PERFORMANCES ESSENTIELLES possibles sont données dans
les paragraphes énumérés dans le Tableau 201.101.
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Tableau 201.101 - Liste supplémentaire de PERFORMANCES ESSENTIELLES possibles
a prendre en considération par le FABRICANT dans I’analyse de GESTION DES RISQUES

Exigence Paragraphe
Gestion de la reprise 201.4.101
Documentation sur la dose de RAYONNEMENT 201.4.102

201.4.10.2 RESEAU D’ALIMENTATION POUR APPAREILS EM et SYSTEMES EM

Le

Pa

201

Le

D'U
étr
cor
rep

Lot
pra

Le

paragraphe 201.4.10.2 de I'l[EC 60601-2-54:2022 s’applique.
ragraphes supplémentaires:

.4.101 * Gestion de reprise

temps de reprise de toutes les fonctions nécessaires pour réalisern*une RADIOSCO
RGENCE aprés une défaillance pouvant étre traitée automatiquement ou/par I'OPERATEUR (
b aussi court que raisonnablement possible en pratique. La GESTI@N'DES RISQUES doit tq
hpte de la disponibilité d’'une alimentation de secours pour la.détermination du temps
rise.

sque la reprise est compléte, une relance de I'IRRADIATION,doit étre exigée pour continug
duire des IRRADIATIONS.

temps nécessaire a la reprise de toutes les fongctions, aprés une défaillance pouvant §

trajtée automatiquement ou par 'OPERATEUR, doit\étre aussi court que raisonnablement possi

en

Da
rep
paf
DI

Da
rep
RA

L’Al

NO

pratique.

ns le cas d'une défaillance pouvant étre traitée manuellement, le temps nécessaire §

’OPERATEUR et la reprise de \toutes ses fonctions par I’APPAREIL A RAYONNEMEN
TERVENTION.

ns le cas d’une défaillan¢e-pouvant étre détectée et traitée automatiquement, le temps
rise de toutes les fonctions ne doit pas dépasser 10 min entre la défaillance de I’APPARE
ONNEMENT X et la reprise de toutes ses fonctions par ’'APPAREIL A RAYONNEMENT X.

PPAREIL A RAYONNEMENT X D’INTERVENTION peut comporter ces deux modes de reprise.

[E |l est souhaitable que toutes les fonctions permettant une RADIOSCOPIE D’'URGENCE. |l est souhaitable

toutes les fonctions soient reprises en moins de 3 min.

Lesg

instrictions d’utilisation doivent indiquer:

PIE
oit
nir
de

tre
ble

la

rise de toutes les fonctions ne doit pas*dépasser 10 min entre le déclenchement de la repllise

r X

de
LA

que

le temps necessalre pour obtenir toutes les tonctions de [a RADIOSCOPIE D' URGENCE,

le temps nécessaire pour retrouver toutes les fonctions de I'APPAREIL A RAYONNEMENT X

D'INTERVENTION;

pour les défaillances pouvant étre traitées par ’OPERATEUR, |la PROCEDURE exigée, qui peut

étre suivie par 'OPERATEUR pour effectuer cette reprise.

Lorsque le systéme est en mode RADIOSCOPIE D'URGENCE, ce mode doit étre indiqué au poste

de

travail de 'OPERATEUR.
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Les fonctions nécessaires pour réaliser la RADIOSCOPIE D’'URGENCE doivent comporter, au
minimum:

le MODE DE FONCTIONNEMENT DE RADIOSCOPIE, par ordre de priorité:

e RADIOSCOPIE dans le MODE DE FONCTIONNEMENT qui a été utilisé au moment de la

défaillance de I'équipement pouvant étre traitée;

e 0uU, sicela est impossible, RADIOSCOPIE dans un MODE DE FONCTIONNEMENT aussi proche
que possible de celui utilisé au moment de la défaillance de I'’équipement pouvant étre

traitée;

La
DE

201

L’A
DE
TRA

Le
I'lB

Ilc
et

NO
con

S|
an
do

Leg

1 £ ' 4 Lol TSSO
T TUTTCUUTITITTITTTIUTTUTTITAl UU OSUFFUN

le fonctionnement normal des PORTIQUES;

le fonctionnement normal des commandes c6té table pour toutes les fonctions décrites
dessus;

le fonctionnement normal de I'interrupteur d'arrét de I''IRRADIATION (voir 203.6:103);

le fonctionnement normal de [linterrupteur d'arrét des commandes~de mouvem
(voir 201.9.2.3.1 de I'lEC 60601-2-54:2022);

le fonctionnement normal des fonctions anticollision (voir 201.9.2(4).

b RISQUES et par des essais fonctionnels.

.4.102 * Document sur la dose de RAYONNEMENT

NSMISSION DE FIN DE PROCEDURE du RDSR.

RDSR doit comporter les éléments \de* données exigés ("doit") en 5.1.2 et 5.1.3
C 61910-1:2014.

bnvient que le RDSR comporte les éléments de données recommandés ("il convient") en 5.
b.1.3 de I'|EC 61910-1:2014.

[E Les indications conditionnelles associées aux éléments de données de I'lEC 61910-1:2014 sont considé
me faisant partie intégrante de ces éléments de données.

’APPAREIL A RAYONNEMENT X D’INTERVENTION n’est pas en mesure de déterminer
ulations des RORTIQUES, il n'est pas nécessaire que le RDSR comporte les éléments
nées relatifslaux angles du positionneur.

éléments de données doivent comporter les données spécifiées.

La

conformité est vérifiée par un examen approprié et un essai fonctionnel.

ci-

ent

conformité est vérifiée par ’'examen des instructions d'utilisation et du DOSSIER DE GEST|ON

PPAREIL A RAYONNEMENT X D’INTERVENTION doit créer'des RAPPORTS STRUCTURES SUR LA DOSE
RAYONNEMENT (RDSR - radiation dose structured report) et doit pouvoir réaliser {ne

de

1.2

ées

les
de

201.5 Exigences générales relatives aux essais des APPAREILS EM

L’Article 5 de I''EC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012

I'E

C 60601-1:2005/AMD2:2020 s’applique, avec les exceptions suivantes:

et
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201.5.7 Préconditionnement humide

Addition:

Pour les APPAREILS A RAYONNEMENT X D'INTERVENTION qui sont utilisés exclusivement dans des
environnements controlés, comme cela est spécifié dans les DOCUMENTS D'ACCOMPAGNEMENT,
aucun traitement de préconditionnement a I'humidité n'est exigé. Les DOCUMENTS
D'ACCOMPAGNEMENT doivent inclure la durée de maintien des conditions ambiantes de
fonctionnement avant la mise sous tension du systéme.

La [contormite est verifiee par examen des DOCUMENTS D ACCOMPAGNEMENT.

2011.6 Classification des APPAREILS EM et des SYSTEMES EM

L’Article 6 de I''EC 60601-1:2005, I'lEC 60601-1:2005/AMD1;2012 et
I'HC 60601-1:2005/AMD2:2020 s’applique.

201.7 Identification, marquage et documentation des APPAREILS EM

L’Article 7 de I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'lEC 60601-1:2005/AMD2:2020 s’applique, avec les exceptions’/suivantes:

201.7.2 Marquage sur I’extérieur des APPAREILS EM ow parties d'APPAREILS EM
201.7.2.7 Puissance absorbée du RESEAU D’ALIMENTATION

Le |paragraphe 201.7.2.7 de 'l|EC 60601-2-54:2022 s’applique.

201.7.2.15 Conditions de refroidissement

Le |paragraphe 201.7.2.15 de 'lEC 60801-2-54:2022 s’applique.
Patagraphes supplémentaires:
201.7.2.101 LIMITEUR DE'FAISCEAU

Le |paragraphe 201.742:101 de I'l|EC 60601-2-54:2022 s’applique.

201.7.2.102 *.Charge du SUPPORT PATIENT

Le [SUPPORT-PATIENT doit étre marqué avec la masse maximale admissible en kilogrammes ppur
ung UTICISATION NORMALE, en excluant 'utilisation pour la réanimation cardio-pulmonaire (RGP).

Cetfte masse maximale admissible doit correspondre a la CHARGE DE FONCTIONNEMENT EN
SECURITE moins la charge de réanimation cardio-pulmonaire (voir 201.9.8.3.1 pour la valeur de
cette charge RCP).

201.7.2.103 Réanimation cardio-pulmonaire (RCP)

Le SUPPORT PATIENT doit étre marqué avec des instructions abrégées concernant la
configuration de ’APPAREIL A RAYONNEMENT X D’ INTERVENTION pour la RCP.
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201.7.2.104 Marquage de conformité

Lorsque la conformité au présent document est marquée sur I'extérieur de I'’APPAREIL A
RAYONNEMENT X D’INTERVENTION, un tel marquage doit étre réalisé en combinaison avec la
REFERENCE DU MODELE OU DU TYPE comme suit:

APPAREIL A RAYONNEMENT X D’INTERVENTION [référence du modéle ou du type]
IEC 60601-2-43:2022.

201.7.2.105 * Protection contre la pénétration de liquides

Leg ENVELOPPES des APPAREILS A RAYONNEMENT X D’INTERVENTION, qui sont situées a proximité
du [PATIENT (ou autour de lui), doivent porter le marquage du degré de protection défini dans
I'IHC 60529:1989, I''EC 60529:1989/AMD1:1999 et I'lEC 60529:1989/AMD2:2013. |Lorsqufun
ACCESSOIRE est exigé pour assurer la protection contre la pénétration des liquides, ceci doit
étre indiqué dans les instructions d’utilisation.

NOTE 1 Voir aussi 201.11.6.5.103.
NOTE 2 Le marquage des parties qui sont IPX0 est facultatif.
201.7.8.1 Couleurs des voyants lumineux

Le |paragraphe 201.7.8.1 de I'lEC 60601-2-54:2022 s’appliqué:

201.7.9 DOCUMENTS D’ACCOMPAGNEMENT
201.7.9.1 Généralités
Le |paragraphe 201.7.9.1 de I'lEC 60601-2-54:2022 s’applique.

201.7.9.2 Instructions d’utilisation
201.7.9.2.1 Généralités
Le |paragraphe 201.7.9.2.1 de{JIEC 60601-2-54:2022 s’applique.

201.7.9.2.12 * Nettoyage;“désinfection et stérilisation

Addlition:

NOTE Pour satisfaire aux exigences du 11.6.6 de I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IEC 60601-1:2005/AMD2:2020, les informations fournies excluent de préférence les substances fréquemnpent
utilipées mais~potentiellement corrosives, comme I'hypochlorite de sodium, lorsque I'utilisation de ces dernigres
présente un RISQUE d’endommagement de pieces de ’APPAREIL A RAYONNEMENT X D'INTERVENTION concerné.

201.7.9.2.17 APPAREIL EM émettant des rayonnements

Le paragraphe 201.7.9.2.17 de I'lEC 60601-2-54:2022 s’applique.

NOTE Les exigences correspondantes du 203.5 citées dans le paragraphe 201.7.9.2.17 de I'lEC 60601-2-54:2022
figurent en 203.5 du présent document et non dans le paragraphe 203.5 de I'l|EC 60601-2-54:2022.


https://iecnorm.com/api/?name=aea18b1a7eb27e539effe16aea42c5b0

IEC 60601-2-43:2022 © |IEC 2022 -77 -

Paragraphes supplémentaires:

201.7.9.2.101 DISPOSITIFS DE PROTECTION et ACCESSOIRES

Une liste des DISPOSITIFS DE PROTECTION et des ACCESSOIRES recommandés doit étre fournie
lorsque les APPAREILS A RAYONNEMENT X D’INTERVENTION sont utilisés pour des INTERVENTIONS
GUIDEES PAR RADIOSCOPIE. Il peut exister différentes listes pour différents types
d’INTERVENTIONS RGI. La liste peut inclure des DISPOSITIFS DE PROTECTION comme les VETEMENTS
DE PROTECTION, recommandés pour l'utilisation mais ne faisant pas partie de I'APPAREIL A
RAYONNEMENT X D'INTERVENTION.

201.7.9.2.102 * Dispositions pour la réanimation cardio-pulmonaire (RCP)

Lesg instructions d'utilisation doivent inclure des instructions pour au moins une méthode|de
configuration des APPAREILS A RAYONNEMENT X D’INTERVENTION pour la réalisation“des RICP
incluant I'utilisation de tout ACCESSOIRE nécessaire fourni avec I'’APPAREIL A RAYONNEMEN[T X
D’INTERVENTION. Ces instructions ne doivent pas demander d’utiliser des ACEESSOIRES qui|ne
sont pas fournis avec les APPAREILS A RAYONNEMENT X D'INTERVENTION.

Dans le cas ou les instructions sont différentes pour I'UTILISATION NORMALE et pour |les
CONDITIONS DE PREMIER DEFAUT, elles doivent étre données pour tous‘les cas appropriés.

201.7.9.2.103 * Instructions pour situations d’urgence

Dep instructions pour situations d’'urgence doivent étre fournies sous forme non électronique,
et lelles doivent résister aux manipulations, aux demmages provoqués par l'eau et aux
nettoyages.

Il convient de reproduire le contenu des %instructions pour situations d’urgence en |un
emfplacement unique dans les instructions ditilisation complétes.

Leg instructions pour situations d’'urgence ne doivent contenir que des instructions liées a ges
fonlctions et des situations d’'urgence\

Les instructions pour situations:d’urgence doivent comprendre au moins des instructions ppur
les|cas suivants:

e |la configuration desS\APPAREILS A RAYONNEMENT X D’INTERVENTION pour la RCP (uniquemient
pour les APPAREILS A RAYONNEMENT X D’INTERVENTION équipés d'un SUPPORT PATIENT)
(voir 201.7.9.2.102);

e |la PROCEDURE de redémarrage en cas de défaillance pouvant étre traitée par 'OPERATEUR
(voir 2044.101);

e |la PROCEDURE de redémarrage pour ’APPAREIL A RAYONNEMENT X D'INTERVENTION en cas|de
défailance du RESEAU D’ALIMENTATION (voir 201.7.9.2.104);

1 oAl ol A Labpoaocu A A AR A AT N A e oy S ey A
o I  TRUCEUDURE UTTTUTTITAIT AT PJUUT TAT T ARCILT AT RATUNNEVIENT /A D TNTERVENTTUNTTTT as

d’utilisation d’'une alimentation de secours exigeant de telles actions (voir 201.7.9.2.104);

I’emplacement, le fonctionnement et la manceuvre de l'interrupteur d'arrét de I'IRRADIATION
(voir 203.5.2.4.101);

I’emplacement, le fonctionnement et la manceuvre de I'interrupteur d'arrét des commandes
de mouvement (voir 201.9.2.3.1 de 'l|EC 60601-2-54:2022);

la liste des fonctions d’'urgence, comme cela est défini en 201.4.101;

si les instructions d’utilisation complétes sont seulement disponibles sous format
électronique, les instructions pour accéder aux instructions d’utilisation completes.

La conformité est déterminée par examen et par les essais fonctionnels appropriés.
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201.7.9.2.104 Coupure du RESEAU D’ALIMENTATION

Les instructions d’utilisation doivent décrire la réponse fonctionnelle et la PROCEDURE de
redémarrage pour 'APPAREIL A RAYONNEMENT X D’INTERVENTION en cas de coupure du RESEAU
D’ALIMENTATION.

La conformité est déterminée par examen des instructions d'utilisation.

201.7.9.2.105 Description de la protection contre la pénétration des liquides

Leg—imstructions—d'utitisatiom—doivent—exptiquer te—marquage 1P X Ytitse—sur—tAPPARENRL. A
RAYONNEMENT X D’'INTERVENTION.

NOTE Voir aussi 201.7.2.105.
201.7.9.3 Description technique

Patagraphes supplémentaires:

201.7.9.3.101 ENSEMBLE RADIOGENE

Le |paragraphe 201.7.9.3.101 de I'l[EC 60601-2-54:2022 s’applique;:

201.7.9.3.102 Installation

Polir les APPAREILS A RAYONNEMENT X D'INTERVENTI@N INSTALLES DE FACON PERMANENTE) la
degcription technique doit contenir les recommandations suivantes concernant I'installation des
APRAREILS A RAYONNEMENT X D’INTERVENTION:

— |il ne doit pas y avoir de VERROUILLAGE sUr“les portes de la salle contenant I'APPAREIL A
RAYONNEMENT X D'INTERVENTION. Il convient qu’aucune autre mesure, employée ou non ppur
la RADIOPROTECTION, ne soit capable de provoquer l'interruption de I'IRRADIATION ou toute
autre perturbation d’'une INTERVENTION RGI en cours, sauf si 'OPERATEUR est en mesjre
d’empécher qu’une telle action s¢*produise pendant 'INTERVENTION RGI;

— |toutes les commandes d'arrét-“d'urgence du systéme doivent étre protégées contre Une
manceuvre accidentelle;

— |un espace suffisant dgityétre disponible autour du SUPPORT PATIENT pour pouvoir réaliser
une RCP sans difficulté;

— |un ou plusieurs yoyants d'alarme doivent étre présents pour indiquer 'ETAT EN CHARGE @ux
personnes a tous les emplacements de la salle contenant 'APPAREIL A RAYONNEMENJ X
D'INTERVENIION (voir aussi I’exigence du 203.13.4);

— |des voyanis d'alarme appropriés doivent étre présents pour indiquer 'ETAT EN CHARGE a
proximité’des portes qui ouvrent sur la salle d’intervention lorsque les voyants d’alarme |qui
sont aI'intérieur de la salle ne sont pas visibles.

NO ara
verbe "devoir" est utilisé pour bien faire la distinction avec les exigences applicables a ’APPAREIL A RAYONNEMENT X
D’'INTERVENTION lui-méme.

Les DOCUMENTS D'ACCOMPAGNEMENT doivent indiquer les possibilités de dispositions pour
I'installation d’'une alimentation de secours dans les cas suivants:

— pour la préservation des images stockées uniquement;

— pour la RADIOSCOPIE D'URGENCE (comme cela est décrit en 201.4.101);

— pour les déplacements minimaux de I'appareil (déplacement limité de PORTIQUE, de table et
de source-a-image tels qu’ils sont déterminés par le FABRICANT);

— pour toutes les fonctions pour RADIOSCOPIE et RADIOGRAPHIE;
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— pour placer 'APPAREIL A RAYONNEMENT X D’INTERVENTION en position RCP en cas de coupure
du RESEAU D’ALIMENTATION, si cette opération consistant a placer I'APPAREIL A
RAYONNEMENT X D'INTERVENTION en configuration RCP exige du courant électrique.

NOTE 2 Cette information est nécessaire afin que 'ORGANISME RESPONSABLE soit capable de décider du niveau
approprié de protection a fournir contre de telles coupures.

NOTE 3 Voir 201.12.4.101.4 pour les exigences sur les indications de mode d’alimentation de secours. Voir aussi
201.12.4.108 pour les exigences de fonctionnement de I'alimentation de secours.

La conformité est déterminée par examen des DOCUMENTS D'ACCOMPAGNEMENT.

201.7.9.101 Déclarations supplémentaires dans les DOCUMENTS D'ACCOMPAGNEMENT.
Dep exigences supplémentaires pour les indications dans les DOCUMENTS D'ACCOMPAGNEMENT
(qui incluent les instructions d’utilisation et la description technique) sont donnéges” dans |les
paljagraphes énumérés dans le Tableau 201.C.102 de I'l[EC 60601-2-54:2022)"et dans| le
Tableau 201.102.
Tableau 201.102 — Autres paragraphes exigeant des indications
dans les DOCUMENTS D’ACCOMPAGNEMENT
Paragraphe Intitulé

2(01.4.101 Gestion de la reprise

201.7.2.105 Protection contre la pénétration de liquides

2(1.9.8.3.1 Résistance des SUPPORTS PATIENT ou OPERATEUR, ou des systémes de suspension —

Généralités

201.11.6.1 Débordement, renversement, etc. — Généralités

201.11.6.5.102 Sources de poussiéeres et d’autresparticules

2(01.12.4.101.2 Gestion de la capacité de stockage des images

201.12.4.102 DELAI D’AFFICHAGE DE L'IMAGE

201.12.4.107 Fonctions de mesure,

201.15.102 Fixation des champs opératoires stériles

2(03.5.2.4.5 Effets déterministes

203.5.2.4.101 Interrupteur/d’arrét de I'IRRADIATION

2(03.6.4.2 Indication de I’'ETAT EN CHARGE

203.13.4 ZONES SIGNIFICATIVES D'OCCUPATION désignées

201.5.7 Préconditionnement humide

2(01.11.6.5.108 ENVELOPPES

2(3.5.2.4:102 PROTOCOLES D’EXAMEN

2(03.6.4:5 Indications dosimétriques

NOTE —AIors que e Tableau 20T.C. 102 de I'NEC 6060 1-2-5472022 Tepertorie 1es paragraphes suivants ©.4.5

Indications dosimétriques"” et "203.5.2.4.5.101 Informations dosimétriques relatives aux APPAREILS A

RAYONNEMENT X spécifiés pour la RADIOSCOPIE et/ou la SERIOGRAPHIE", les exigences correspondantes relatives

aux indications données dans les DOCUMENTS D'ACCOMPAGNEMENT figurent dans le présent document et non dans

I''EC 60601-2-54:2022.

201.8 Protection contre les DANGERS d’origine électrique des APPAREILS EM
Remplacement:

L’Article 201.8 de I'lEC 60601-2-54:2022 s’applique.
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201.9 Protection contre les DANGERS MECANIQUES des APPAREILS EM et
SYSTEMES EM

L’Article 9 de I'IEC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012 et
I'lEC 60601-1:2005/AMD2:2020 s’applique, avec les exceptions suivantes:

201.9.2 DANGERS MECANIQUES associés aux parties en mouvement

201.9.2.2 ZONE DE PIEGEAGE

201.9.2.2.4 BARRIERES et aufres mesures de MAITRISE DU RISQUE

Le |paragraphe 201.9.2.2.4.4 de I'lEC 60601-2-54:2022 s’applique.

201.9.2.2.5 Activation continue

Le |paragraphe 201.9.2.2.5 de I'lEC 60601-2-54:2022 s’applique.

201.9.2.2.6 Vitesse du ou des mouvements

Le |paragraphe 201.9.2.2.6 de I'l|EC 60601-2-54:2022 s’applique.

201.9.2.3 Autres DANGERS MECANIQUES associés aux parties en mouvement

Le |paragraphe 201.9.2.3 de 'lEC 60601-2-54:2022 s’applique.

201.9.2.4 * Dispositifs d’arrét d’urgence
Addlition:

aal De maniére a empécher les DANGERS provenant d’une interruption involontaire
d’INTERVENTIONS GUIDEES PAR RADIOSCOPIE, le fonctionnement des dispositifs anticollisfion
dans les APPAREILS A RAYONNEMENT X D’INTERVENTION ne doit pas couper
automatiquement I'IRRADIATION et ne doit pas affecter les autres fonctions de ’'APPARE|L A
RAYONNEMENT X D'INTERVENTION, a l’exception des mouvements liés a la collision
potentielle. Des moyens doivent étre prévus pour que tout mouvement désactivé paf la
manceuvre d’un dispositif anticollision se reprenne de la collision en I'espace de 5 s apfes
une action positive-prise au poste de travail de 'OPERATEUR.

Paragraphe supplémeéntaire:

201.9.2.4.101.~:.Commandes
Le |paragraphe 201.9.2.4.101 de I'lEC 60601-2-54:2022 s’applique.
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201.9.8 DANGERS MECANIQUES associés aux systémes de support

201.9.8.3 Résistance des SUPPORTS PATIENT ou OPERATEUR ou des systémes
suspension

201.9.8.3.1 Généralités

Addition:

de

Dans Ies APPAREILS A RAYONNEMENTX D’ INTERVENTION la charge pour IaqueIIe Ie SUPPORT

I'ajput d’'une charge d’au moins 50 kg pour tenir compte des charges supplémentaires i |mpos
pal la réalisation d’'une RCP. Cette charge supplémentaire doit étre considérée par_hypoth
comme étant appliqguée de maniére uniforme sur une longueur de 1 500 mmna-partir
I'extrémité de téte du SUPPORT PATIENT ou sur toute la longueur si celle-ci est)inférieur
1 500 mm, lorsque I’APPAREIL A RAYONNEMENT X D'INTERVENTION est configuré/pour la R
conformément aux instructions d’utilisation, y compris la fixation de tout AGCESSOIRE SpégG
pour utilisation dans la RCP.

Ajqut a la description de I'essai de conformité:

CP
ifié

Polir les APPAREILS A RAYONNEMENT X D’INTERVENTION, I'essaildoit étre réalisé dans la posifion

la moins favorable lorsqu’ils ne sont pas configurés pour 1aRCP et aussi dans la positior

la

molins favorable en configuration RCP. En configuration RCP, I’essai doit inclure I'applicalion

d’un poids supplémentaire réparti sur la portion du SUPPORT PATIENT qui va de l'extrémité
téte jusqu’a 1 500 mm ou la longueur maximale disponible si elle est inférieure. Ce po
supplémentaire doit étre appliqué aprés 1 min ou plus apres l'application du poids d’eg
regrésentant la charge normale.

de
ids
sai

Polir un essai d’APPAREIL A RAYONNEMENTX"D’'INTERVENTION en configuration RCP, le systéme

doit étre exempt d’effets de flexion ou de.résonance qui empéchent la réalisation de la RCH.

201.9.8.3.3 Forces dynamiques-dues a la charge des personnes

Le |paragraphe 201.9.8.3.3 de /JEC 60601-2-54:2022 s’applique.

201.9.8.4 Systémes avec DISPOSITIFS DE PROTECTION MECANIQUE

Le |paragraphe 201.9.8.4 de I'lEC 60601-2-54:2022 s’applique.
Paragraphe supplémentaire:

201.9.8-101 Dispositifs d’absorption des chocs

D

Le |paragraphe 201.9.8.101 de I'lEC 60601-2-54:2022 s’applique.

201.10 Protection contre les DANGERS dus aux rayonnements involontaires
excessifs

L’Article 201.10 de I'lEC 60601-2-54:2022 s’applique.

NOTE Voir I'Article 203.

et
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201.11 Protection contre les températures excessives et les autres DANGERS

L’Article 11 de I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IEC 60601-1:2005/AMD2:2020 s’applique, avec les exceptions suivantes:

201.11.1 Températures excessives dans les APPAREILS EM

201.11.1.1 * Température maximale en UTILISATION NORMALE

Addition:

Le Tableau 24 de I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IEC 60601-1:2005/AMD2:2020 doit étre utilisé pour les parties des APPAREILS| A
RAYONNEMENT X D’'INTERVENTION qui peuvent, en UTILISATION NORMALE, étre en contact prolongé
avec le PATIENT.

201.11.6 Débordement, renversement, fuites, pénétration d'eau ou de particules,

201
Ad

To
flui

qué:

De
dés

Lesg

utilisées avec des APPAREILS EM

des corporels des PATIENTS ou avec d’autres liquides doivent étre construits de telle mani

les caches ou les champs opératoires puissent étre utilisés pour dévier ces liquides
I’APPAREIL A RAYONNEMENT X D'INTERVENT{ON, et

peuvent s’écouler soient adaptées-au nettoyage et a la désinfection.

infectants énumérés dans les DOCUMENTS D’ACCOMPAGNEMENT.

nettoyage, désinfection, stérilisation et compatibilité avec des substanges

.11.6.1  * Généralités
Hition:
IS les composants qui peuvent entrer en contact avec les sécrétions, les excrétions ou autres

ere

de

les surfaces des APPAREILS A RAYONNEMENT X D’INTERVENTION sur lesquelles les liquigles

5 recommandations doivent étre fournies pour l'utilisation des agents de nettoyage et ges

surfaces des APPAREILS.A RAYONNEMENT X D’INTERVENTION susceptibles d’étre exposées aux

agents de nettoyage et aux désinfectants spécifiés doivent étre congues de maniére a étre

prao

Il ¢
PO
cof
uTI

tégées contre ou-atolérer les produits en question.

pnvient de partir du principe que toutes les surfaces externes de 'ENSEMBLE RADIOGENE,

hmandes_co6té table peuvent étre contaminées par les fluides corporels des PATIENTS
| ISAFION NORMALE.

aant |

du

RTIQUE, de’~I'ensemble RECEPTEUR D'IMAGE RADIOLOGIQUE, du SUPPORT PATIENT et des

en

NO

= | ottantion $ otiie Apaantaly du 204 7 Q9 49
SteRto [\~ e ara- ey o

désinfection.

201.11.6.5 Pénétration d’eau ou de corps solides dans les APPAREILS EM et

SYSTEMES EM

Paragraphes supplémentaires:

201.11.6.5.101 Interrupteurs au pied

A e raan ool L Q0 r nattaviao t |
E—t A-estattirée—surtes—exigenees—supplémentaires—du 12-eoneerrantte—nettoyage—et la

les

Les interrupteurs au pied des APPAREILS A RAYONNEMENT X D’INTERVENTION, qui sont situés a
cOté de la table, doivent pouvoir étre actionnés méme si le sol est recouvert d’'une solution
saline de 25 mm.
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NOTE L’attention est attirée sur la limitation des tensions de fonctionnement imposées par 8.10.4 de
I'lEC 60601-1:2005, de I'lEC 60601-1:2005/AMD1:2012 et de I'lEC 60601-1:2005/AMD2:2020.

La conformité est déterminée en actionnant et en reldchant l'interrupteur au pied (sans
connexion a une source de courant électrique) 900 fois dans 25 mm d’une solution saline a au
moins 0,9 % en poids/volume de chlorure de sodium dans I'eau pendant 1 h, puis en vérifiant
son fonctionnement et sa sécurité électrique conformément a [I'IEC 60601-1:2005,
I'IEC 60601-1:2005/AMD1:2012 et 'lEC 60601-1:2005/AMD2:2020. En outre, il ne doit y avoir
aucun signe prouvant qu'un liquide a touché des pieces mécaniques qui peuvent se détériorer
si elles restent humides indéfiniment.

Il convient que les connexions cété table du cable de l'interrupteur au pied soient a au mdains
25|mm au-dessus du niveau du sol.

La|conformité est déterminée par examen.

201.11.6.5.102 * Sources de poussiéres et d’autres particules

Les sources de poussiéres ou d’autres particules dues aux APPAREILS A RAYONNEMEN[ X
D'INTERVENTION ne doivent pas étre dirigées vers le PATIENT.

Leg parties des APPAREILS A RAYONNEMENT X D’INTERVENTION montées au-dessus du PATIENT
doivent étre congues pour réduire le plus possible I'accumulation de poussiéres, qui pgeut
enfrainer la chute de ces poussiéres sur le PATIENT.

Leg instructions d’utilisation doivent spécifier la PROCEDURE a utiliser pour éliminer |les
pouissieres des parties des APPAREILS A RAYONNEMENT X D’'INTERVENTION qui sont montées pu-
degsus du PATIENT.

La|conformité est vérifiée par examen.

2071.11.6.5.103 * ENVELOPPES
Le |[degré de protection sans ACCESSOIRES est le suivant:

— |les interrupteurs au pied-doivent avoir un degré minimal de protection de IPX7;
— |il convient que les commandes cbété table aient un degré minimal de protection de IPX3

— |il convient que le SUPPORT PATIENT ait un degré minimal de protection de IPX2 ou qu’il $oit
protégé contre.la)pulvérisation d’eau jusqu’a 15° par rapport a la verticale. Concernpnt
I’essai du SUPRORT PATIENT, I'essai peut étre considéré comme suffisant en orientan{ le
SUPPORT PATIENT de 15° par rapport a I'horizontale;

— |il convient que la GAINE EQUIPEE et les éléments de PORTIQUE associés aient un depré
minimal de protection de IPX2, sauf pour les APPAREILS A RAYONNEMENT X D'INTERVENT|ON
équipés d'un ENSEMBLE RADIOGENE FIXE placé au-dessus de la table. Les DOCUMENTS
D'ACCOMPAGNEMENT doivent décrire les éléments de PORTIQUE associés, inclus dang la
classification IPX2. Les essais peuvent étre considerés comme suffisants si le bras C est
incliné dans la position la plus défavorable avec un angle maximal de 15° dans toute
direction par rapport a la verticale.

Il ne doit pas y avoir de pénétration d’eau dans les conditions d’essai spécifiées de
I'IEC 60529:1989, I'lEC 60529:1989/AMD1:1999 et I'|[EC 60529:1989/AMD2:2013.

201.11.8 Coupure de I'alimentation/du RESEAU D'ALIMENTATION vers I'APPAREIL EM

Le paragraphe 201.11.8 de I'l|EC 60601-2-54:2022 s’applique.
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Paragraphes supplémentaires:
201.11.101 Protection contre les températures excessives des LIMITEURS DE FAISCEAU

Le paragraphe 201.11.101 de I'lEC 60601-2-54:2022 s’applique.

201.12 Précision des commandes et des instruments et protection contre les
caractéristiques de sortie présentant des risques

L’ Articte—12 de FMEC 6060112005, THEC 6060 =1 2005/AMD12012— et
I'IEC 60601-1:2005/AMD2:2020 s’applique, avec les exceptions suivantes:

NOTE Conformément au paragraphe 12.4.5 de [I'IEC 60601-1:2005, [I'IEC 60601-1:2005/AMD1:2012| et
I'IEC 60601-1:2005/AMD2:2020, les aspects de dose concernant cette question sont traités en 203.6.4.3.

201.12.4 * Protection contre les caractéristiques de sortie présentant-des risques
201.12.4.5.2 APPAREILS A RAYONNEMENT X de diagnostic

Remplacement:

Le$ APPAREILS A RAYONNEMENT X D’'INTERVENTION doivent satisfaire a I'lEC 60601-1-3:2008,
I'IHC 60601-1-3:2008/AMD1:2013 et I'lEC 60601-1-3:2008/AMD2:2021 telles qu’elles spnt
moldifiées a I’Article 203.

La| conformité est vérifice comme cela est )spécifié dans [I'lEC 60601-1-3:2008,
I'IHC 60601-1-3:2008/AMD1:2013 et I'lEC 606Q1=1-3:2008/AMD2:2021, telles qu’elles spnt
moyifiées a I’Article 203.

Pakagraphes supplémentaires:

201.12.4.101 Informations destinées a ’OPERATEUR
201.12.4.101.1 * Données PATIENT

Dep informations doivent étré disponibles sur ’AFFICHAGE concernant I'identité du PATIENT et
I'infervention a laquelle correspondent les images affichées.

Cette exigence ne-slapplique pas dans les cas des interventions d’urgence.
La|conformitéjest déterminée par examen et par des essais fonctionnels.

201.12,4:901.2 Gestion de la capacité de stockage des images

Leg ‘instructions d’utilisation doivent indiquer qu’il y a besoin de vérifier régulieremenf la
capacité de stockage disponible et de sécuriser/archiver les enregistrements importants.

Apres la saisie des données correspondant au PATIENT a l'arrivée d’'un nouveau cas, 'APPAREIL
A RAYONNEMENT X D’INTERVENTION doit indiquer la capacité de stockage d’images disponible.

Aprés avoir entré les parameétres de fonctionnement, avant de démarrer une session, I’APPAREIL
A RAYONNEMENT X D’'INTERVENTION doit indiquer s'il y a un espace de stockage suffisant pour
conserver toute la session dans les conditions programmées ou il doit indiquer le nombre de
vues possible ou le TEMPS D’IRRADIATION disponible, a la cadence de prise de vue et avec la
résolution choisies.

Lorsque I'espace de stockage n’est pas suffisant, ceci doit étre indiqué au poste de travail de
I’OPERATEUR.
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Lorsque I’APPAREIL A RAYONNEMENT X D’INTERVENTION arrive en fin de capacité de stockage, la
RADIOGRAPHIE ne doit pas étre possible ou doit étre stoppée, sauf si les données ont été
stockées a un autre endroit et que 'APPAREIL A RAYONNEMENT X D’INTERVENTION est en mesure
de déterminer que les données ont été stockées ailleurs avec succes.

La conformité est déterminée par examen et par des essais fonctionnels.

201.12.4.101.3 * AFFICHAGES d’images

Au cours d’'une RADIOSCOPIE, I'image en direct doit toujours occuper le méme emplacement
} 1] 3] i [ ; icuti [ VOIT Si
deg images en direct ou stockées et, dans le cas d’'images stockées, le fait de savoir si.ce-spnt

leurs emplacements d’AFFICHAGE.
La|conformité est déterminée par examen et par des essais fonctionnels.

201.12.4.101.4 Indications de I’alimentation de secours

Polir les APPAREILS A RAYONNEMENT X D’'INTERVENTION INSTALLES DE FAGON PERMANENTE équipés
d’une alimentation de secours, un voyant doit s’activer en .cas de coupure du RESEAU
D’ALIMENTATION, indiquant que I'’APPAREIL A RAYONNEMENT X B'INTERVENTION est en ftrain|de
fonlctionner sur I'alimentation de secours.

Ce|voyant doit étre visible depuis les postes de travail-de-I'OPERATEUR.

La|conformité est déterminée par examen et par.des essais fonctionnels.

NOTE Voir aussi 201.7.9.2.104 pour les exigences eoncernant les DOCUMENTS D’ACCOMPAGNEMENT. Voir apssi
201}12.4.108 pour les exigences de fonctionnementde-'alimentation de secours.

201.12.4.102 * DELAI D’AFFICHAGE DE-L’IMAGE

Le | DELAI D’AFFICHAGE DE L’'IMAGEyau cours d'une RADIOSCOPIE doit étre aussi court que
raisonnablement possible en. pratique. La limite appropriée doit étre déterminée dans| le
DO$SIER DE GESTION DES RISQUES.

Les instructions d’utilisation doivent indiquer que, lorsque le mode RADIOGRAPHIE [est
volpntairement utilisé.par 'OPERATEUR pour de I'imagerie en temps réel, ce qui est contrair
la pratique normale, 1€ DELAI D’AFFICHAGE DE L'IMAGE peut étre plus long qu’en RADIOSCOPIE.

[
Q-

La|conformité/est vérifiée par 'examen de I'inspection des instructions d'utilisation, DOSSIER DE
GEPTION DES RISQUES et par des essais fonctionnels appropriés.

201.12,4.103 * Documentation de I'orientation d’image

S’il est possible que 'OPERATEUR change l'orientation de I'image, I’APPAREIL A RAYONNEMENT X
D’INTERVENTION doit étre en mesure de documenter I'orientation d’image a la fois sur les images
affichées et sur les images stockées.

L’APPAREIL A RAYONNEMENT X D'INTERVENTION doit étre en mesure de documenter l'orientation
du PATIENT.

La conformité est vérifiée par des essais fonctionnels.

201.12.4.104 * Disponibilité de la RADIOSCOPIE au cours des activités de réseau

Les activités de réseau ne doivent pas affecter la disponibilité de la RADIOSCOPIE.
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La conformité est vérifiée par des essais fonctionnels.

201.12.4.105 * Emplacement de masque approprié pour des images soustraites

Lorsqu’il existe des moyens de soustraction automatiques pour les MODES DE FONCTIONNEMENT
dans lesquels plusieurs images masques sont acquises a différentes positions de I'appareil,
pour toute image a soustraire, 'image masque correspondante doit étre choisie de maniére a
réduire le plus possible la différence entre la position de I'appareil a laquelle cette image
masque a été acquise et la position de I'appareil pour I'image a déduire avec ce masque.

La[conformite est verifiee par 'examen du DOSSIER DE GESTION DES RISQUES et par des esJais
fonictionnels.

201.12.4.106 * Commandes co6té table

Polyr les commandes c6té table, au minimum, les commandes d’interface utilisateur suivanLes
(qui exigent d'étre touchées pour étre enclenchées) doivent étre identifiables_individuellement
et $ans risque d’erreur uniquement au toucher mais aussi uniquement visu€llement:

— |commandes de mouvement des PORTIQUES et des SUPPORTS PATIENT (a I'exclusion ges
commandes de mouvement pour présélectionner les positions de [I'APPAREIL A
RAYONNEMENT X D'INTERVENTION);

— |COMMANDES D’IRRADIATION (autres que les interrupteurs au pied);
— |commande de lame de limitation du faisceau (n’inclut pas de commande de FILTRE EN CO|N).

Lajcommande de lame de limitation du faisceaupeut, en outre, étre actionnée par yne
commande c6té table dupliquée, telle qu’une interface utilisateur a écran tactile.

Tolites les commandes c6té table doivent étre identifiables dans les conditions d’éclairage ppur
I'UTILISATION PREVUE, et le cas échéant, lersqu’elles sont recouvertes de draps de protecfion
trapsparents.

La|conformité est vérifiée par examen et par des essais fonctionnels.

NOTE Une commande cbté table(est une commande qui peut étre actionnée a cbé6té du PATIENT durant june
INT§RVENTION RGI, qu’elle soit eu\hon fixée physiquement au SUPPORT PATIENT. Pour les besoins du présent
paragraphe, un interrupteur au pied n’est pas une commande cété table.

201.12.4.107 * Fonctions de mesure d’images

Leg instructionsyd*utilisation doivent décrire les fonctions de mesure d’'image, leurs unitéqd et
leurs imprécisions liées par rapport a 'UTILISATION PREVUE.

Leg erretirs dans les fonctions de mesure d’images introduites par ’APPAREIL A RAYONNEMEN[T X
D’ INTERVENTION doivent étre aussi faibles que raisonnablement possible en pratique en foncfion
du [MEPE DE FONCTIONNEMENT et de I'UTILISATION PREVUE.

Pour les mesures affichées par ’APPAREIL A RAYONNEMENT X D'INTERVENTION ayant une fonction
de mesure, chaque valeur doit étre affichée avec son unité.

La conformité est vérifiée par 'examen du DOSSIER DE GESTION DES RISQUES et par un examen
et des essais fonctionnels appropriés.
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201.12.4.108 Disposition pour I’alimentation de secours

Les exigences du présent paragraphe s’appliquent seulement aux APPAREILS A RAYONNEMENT X
D’INTERVENTION qui sont INSTALLES DE FACON PERMANENTE et qui sont équipés d’une alimentation
de secours. Pour de tels APPAREILS A RAYONNEMENT X D'INTERVENTION, le retour vers le RESEAU
D’ALIMENTATION en cas de coupure de courant doit se faire comme suit:

a) en cours de RADIOSCOPIE,

— en cas de retour automatique vers le RESEAU D’ALIMENTATION, ce retour doit étre réalisé
sans interrompre la RADIOSCOPIE;

— en cas de retour manuel vers le RESEAU D'ALIMENTATION, Il doit y avoir une indicatign|de
I’état du RESEAU D’ALIMENTATION, pour permettre de lancer la permutation retour vers le
RESEAU D’ALIMENTATION de la part de ’'OPERATEUR. Ce voyant doit étre visible depdis |les
postes de travail de 'OPERATEUR.

b) |si aucune RADIOSCOPIE n’est en cours,

— en cas de retour automatique vers le RESEAU D’ALIMENTATION, la RADIOSCOPIE doit regter
disponible en permanence;

— dans le cas d’un retour manuel vers le RESEAU D’ALIMENTATION, il doit y avoir dne
indication de I'état du RESEAU D'ALIMENTATION. Ce voyant doit étre visible depuis |les
postes de travail de 'OPERATEUR. Un retour immédiat réalise par 'OPERATEUR doit 4tre
possible lorsque le RESEAU D’ALIMENTATION est indiqué gsomme disponible.

Lalconformité est vérifiée par des essais fonctionnels.

NOTE Voir 201.12.4.101.4 pour les exigences sur les indications de mode d’alimentation de secours. Voir apssi
201}7.9.3.102 pour les exigences concernant les DOCUMENTS B:ACCOMPAGNEMENT.

2011.13 SITUATIONS DANGEREUSES et conditions de défaut pour les APPAREILS EM
L'Article 13 de I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IHC 60601-1:2005/AMD2:2020 s’applique.

201.14 SYSTEMES ELECTROMEDICAUX PROGRAMMABLES (SEMP)

L'Article 14 de IPIEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IHC 60601-1:2005/AMD2:2020 s’applique.

2011.15 Construction de I’APPAREIL EM

L’Article 15 de I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IEC 60601-1:2005/AMD2:2020 s’applique, avec les exceptions suivantes:
Paragraphes-supplementaires:

201.15.101 * Configuration pour réanimation cardio-pulmonaire (RCP)

En CONDITION NORMALE, I’APPAREIL A RAYONNEMENT X D’INTERVENTION doit étre construit de telle
maniére qu'il puisse étre placé dans une configuration désignée pour la RCP en I'espace de
15 s. Ce délai est augmenté de 1 s pour chaque différence d’inclinaison de 15° de la position

de

travail en cours du SUPPORT PATIENT par rapport a la position RCP.
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Dans les CONDITIONS DE PREMIER DEFAUT, hors cas de coupure du RESEAU D’ALIMENTATION,
I’APPAREIL A RAYONNEMENT X D’INTERVENTION doit étre construit de telle maniére qu'il puisse étre
conforme a la durée de configuration RCP en UTILISATION NORMALE ou qu’il soit capable de
relacher ou de positionner correctement le PATIENT dans un délai aussi bref que
raisonnablement possible en pratique.

La conformité est déterminée par 'examen du DOSSIER DE GESTION DES RISQUES et par des
essais fonctionnels appropriés.

En cas de coupure du RESEAU D’ALIMENTATION, I'exigence de la CONDITION NORMALE s’applique.

La|conformité est vérifiée en déconnectant ’APPAREIL A RAYONNEMENT X D’INTERVENTION|du
RESEAU D’ALIMENTATION et en vérifiant que I’APPAREIL peut étre placé dans les conditions RQP.

201.15.102 Fixation des champs opératoires stériles

Dep dispositifs doivent étre fournis et décrits dans les instructions d’utilisatien, pour permeitre
la fixation des champs opératoires stériles aux APPAREILS A RAYONNEMENT|X D’ INTERVENTION|ou
a %urs ACCESSOIRES pour permettre la réalisation des INTERVENTIQNS RGI avec un niveau
approprié de stérilité.

La|conformité est déterminée par I’examen de 'APPAREIL A RAYONNEMENT X D’INTERVENTION et
parn I'examen des instructions d’utilisation.

201.16 SYSTEMES EM

L'Article 16 de I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IEC 60601-1:2005/AMD2:2020 s’applique, avec I’exception suivante:

201.16.8 Interruption de I'alimentation électrique de parties d'un SYSTEME EM

Remplacement:

Le |paragraphe 201.16.8 de I'lE€ 60601-2-54:2022 s’applique.

201.17 Compatibilité électromagnétique des APPAREILS EM et des SYSTEMES ENI

L’Article 17 de I'IEC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et
I'IEC 60601-1:2005/AMD2:2020 s’applique, avec I’exception suivante:

Amendement de la méthode de conformité:

Lal conformité est vérifiee comme cela est spécifié dans ['IEC 60601-1-2:2014 | et
I'IEC 60601-1-2:2014/AMD1:2020, a I'exception des modifications apportées par I’Article 202.

202 Perturbations électromagnétiques — Exigences et essais

L'IEC 60601-1-2:2014 et IEC 60601-1-2:2014/AMD1:2020 s’appliquent, avec [I'exception
suivante:

Article supplémentaire:

202.101 Essais d’immunité des PERFORMANCES ESSENTIELLES

Le paragraphe 202,101 de I'lEC 60601-2-54:2022 s’applique.
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