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INTERNATIONAL ELECTROTECHNICAL COMMISSION
MEDICAL ELECTRICAL EQUIPMENT -

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

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization fgr stangardizatien comprising
all national electrotechnical committees (IEC National Committees). The objé 2 is X0 promote
international co-operation on all questions concerning standardization in the e elds. To
this end and in addition to other activities, the IEC publishes Internati eparation is
entrusted to technical committees; any IEC National Committee inte ealt with may

participate in this preparatory work. International, \ ) izations Iiaising
with the IEC also participate in this preparation. The IEC collaborateg
for Standardization (ISO) in accordance with conditions determ
organizations.

of standards, technical specifications,
Committees in that sense.

Attention is dra
of patent rights.

FDIS Report of voting

62B/401/FDIS 62B/408/RVD

Full information on the voting for the approval of this Particular Standard can be found in the
report on voting indicated in the above table.

Annexes AA, EE and FF form an integral part of this standard.

Annexes BB, CC and DD are for information only.

In this Particular Standard, the following print types are used:

requirements, compliance with which can be tested and definitions: roman type;

notes, explanations, advice, introductions, general statements, exceptions and references: smaller type;
test specifications: italic type,

TERMS USED THROUGHOUT THIS PARTICULAR STANDARD WHICH HAVE BEEN DEFINED IN CLAUSE 2
OF THE GENERAL STANDARD, IN IEC 60788 OR IN THIS STANDARD: SMALL CAPITALS.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

The committee has decided that the contents of this publication will remain unchanged until
2005. At this date, the publication will be

e reconfirmed,;
¢ withdrawn;
¢ replaced by a revised edition, or

¢ amended.

A bilingual version of this standard may be issued at a later date.

@%
S
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INTRODUCTION

In recent years, there have been major developments in the use of X-RAY EQUIPMENT for
RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES. These procedures may involve
prolonged IRRADIATIONS and may subject PATIENTS and OPERATORS to higher levels of risk than
those which normally prevail.

A consequence is the occurrence of deterministic injury when procedures involve the delivery
of substantial amounts of RADIATION to localized areas on the PATIENT. Another consequence is
the large contribution to the stochastic risk for the RADIATION induced cancers etc. collectively
to the PATIENT.

This Particular Standard deals with these additional risks and ther plements the
General Standard with special provisions for this particular domain. | i procedures
of the type envisaged are well established in clinical fields such as:

— invasive cardiology;
— interventional RADIOLOGY;

— interventional neuroradiology.

These procedures also include many newly developing & » G applications in a wide

NOTE Attention is drawn to the existence ofAeg iop 2 €rning RADIOLOGICAL PROTECTION,
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MEDICAL ELECTRICAL EQUIPMENT -

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

SECTION 1: GENERAL

The clauses and subclauses of this section of the General Standard apply, except as follows:

1 Scope and object

This clause of the General Standard applies, except as follows:

1.1 Scope
Addition:

MANUFACTURER to be
PROCEDURES. Its scope

This Particular Standard applies to X-RAY EQUIP
suitable for prolonged RADIOSCOPICALLY GUIR
excludes, in particular:

— equipment for RADIOTHERAPY;

EQUIPMENT complyin
NOTE 2 The particu
GUIDED INTERVENTIONAL
standard is consideregd

EQUIPMENT
INTERVENTIO

1.2 Object
Replacement:
The object of this standard is:

— to establish safety requirements for the design and manufacture of X-RAY EQUIPMENT for
prolonged RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURES;

— to specify information which is to be provided with such EQUIPMENT for the assistance of the
USER and OPERATOR in managing the RADIATION risk arising from these procedures which
could affect PATIENTS and staff.
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1.3 Particular standards
Addition:

This Particular Standard, hereinafter referred to as "this standard”, amends and supplements a
set of IEC publications, hereinafter referred to as the "General Standard", consisting of
IEC 60601-1: 1988, Medical electrical equipment — Part 1: General requirements for safety, its
amendments 1 (1991) and 2 (1995), and all Collateral Standards.

The numbering of sections, clauses and subclauses of this standard corresponds to that of the
General Standard. The changes to the text of the General Standard are specified by the use of
the following words:

"Replacement” means that the clause or subclause of the Genera
completely by the text of this standard.

Standard_is replaced

"Addition" means that the text of this standard is additional of the
General Standard.
"Amendment" means that the clause or subclause of the G S ) is/amended as

indicated by the text of this standard.

etc.

Additiorkbefore

An index of defined texms used in this standard is given in annex AA.

In this standard, terms printed in small capitals are used in accordance with their definitions in
the General Standard, in this standard, in IEC 60788 or in other IEC standards referenced in
annex AA.

NOTE Attention is drawn to the fact that where some terms, although listed in annex AA, are not printed in small
capitals, the concept addressed is not strictly confined to the formal definition.

In this standard, unless otherwise indicated:

— the values of X-RAY TUBE VOLTAGE refer to peak values, transients being disregarded,;
— the values of X-RAY TUBE CURRENT refer to average values;

— qualifying conditions for certain defined terms, as listed in 2.202.1 to 2.202.5 of IEC 60601-1-3,
apply.
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Additional definitions:

2.101

RADIOSCOPICALLY GUIDED INVASIVE PROCEDURE

invasive procedure (involving the introduction of a device, such as a needle or a catheter into
the body of the PATIENT) using RADIOSCOPIC imaging as the principal means of guidance

2.102

RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCEDURE

RADIOSCOPICALLY GUIDED INVASIVE PROCEDURE indented to effect treatment on the medical
condition of the PATIENT

2.103
INTERVENTIONAL X-RAY EQUIPMENT
X-RAY EQUIPMENT for RADIOSCOPICALLY GUIDED INTERVENTIONAL PROCED

2.104

INTERVENTIONAL REFERENCE POINT

for INTERVENTIONAL X-RAY EQUIPMENT, specified point o’ th RE AXIS used as a
reference location for the indication of PATIENT-incident A R 5 ERNMA RATE

2.105

DOSE AREA PRODUCT

— DOSE AREA PRODUCT (RATE), used fok br
PRODUCT RATE apply, agtordingtothe\co

NOTE The Sl unit Gyin2
of values displayed to the o

2.106

REFERENCE AIR KEf

AIR KERMA of the pri \ easured under specific conditions and expressed as an

equivalent va ; ; TIONAL REFERENCE POINT

— REFERE AIR KERMA RATE expressed as above

— REFER RMA (RATE), used for brevity where either REFERENCE AIR KERMA oOfr
REFEREN ATE apply, according to the context.

2.107

MODE OF OPERATION

for INTERVENTIONAL X-RAY EQUIPMENT, the technical state defined by a configuration of several
predetermined LOADING FACTORS, technique factors or other settings for RADIOSCOPY or
RADIOGRAPHY, selectable simultaneously by the operation of a single control

NOTE 1 Selection of a particular mode does not necessarily define the values of all the parameters affecting its use.

NOTE 2 Values defined by selection of a particular mode are not necessarily invariable during its use.

6 ldentification, marking and documents

This clause of the General Standard applies, except as follows:
6.1 Marking on the outside of EQUIPMENT Or EQUIPMENT parts
Additional items:

aa) PATIENT SUPPORT load
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The PATIENT SUPPORT shall be marked with the maximum permissible mass (“load”) in
kilograms for NORMAL USE, other than use for cardiopulmonary resuscitation.

bb) Cardiopulmonary resuscitation (CPR)

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

cc) Marking of compliance

If, for INTERVENTIONAL X-RAY EQUIPMENT, compliance with this standard is to be marked on the
outside of the 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-
6.8.2 INSTRUCTIONS FOR USE
a) General information
Addition:

Add the following sentence to the first dash (as
Standard):

Amendment:

Replace "or, wherg nec
agents for these@os
Addition:

For INTERVEXTIO MIPMENT the scope of this information shall include details
concerning the clea infection of all parts that, although not necessarily in direct
contact yith~\the Px an become soiled or contaminated, especially with body fluids, in
NORMAL U

NOTE 1 It is advisakle fopp MANUFACTURERS to ensure that the information given is sufficient to exclude 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 EQUIPMENT concerned.

NOTE 2 General information concerning the importance of cleaning and disinfection of INTERVENTIONAL X-RAY
EQUIPMENT is given in annex DD.

Additional items:

aa) Skin dose levels

The instructions shall draw attention to the need to manage the risk of skin dose levels
being high enough in NORMAL USE to cause deterministic effects and to the availability of
several selectable settings in both RADIOSCOPY and RADIOGRAPHY having a considerable
effect on the RADIATION QUALITY, the delivered AIR KERMA or AIR KERMA RATE and the image
quality.

bb) Available settings

Information shall be provided as delivered from the MANUFACTURER concerning available
configurations, MODES OF OPERATION, settings of LOADING FACTORS, technique factors and
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