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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-68: Particular requirements for the basic safety and essential

performance of X-ray-based image-guided radiotherapy equipment for use

1)

2)

3)

4)

5)

6)

7)

8)

9)

with electron accelerators, light ion beam therapy equipment and
radionuclide beam therapy equipment

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizz ‘on ¢>~.prising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote ‘nternational
co-operation on all questions concerning standardization in the electrical and electronic fieiis. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specificatinns, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEZ Puc' :ation(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested .~ the ¢ ubject dealt with
may participate in this preparatory work. International, governmental and non-governni >nta organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely witi tte . teriational Organization for
Standardization (ISO) in accordance with conditions determined by agreement . >twe :n the two organizations.

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

IEC Publications have the form of recommendations for inteinaticnal (se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are: mac= to =uisure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible i>r ti.> way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation ! C,mmittees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding nationz' or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of vcafurmity. Independent certification bodies provide conformity
assessment services and, in some areas, ac:ass tu IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifi_a. on v udies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical commitic2s « nd IEC National Committees for any personal injury, property damage or
other damage of any nature w: atsocver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the rubl'cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to-u.> Nc-mative references cited in this publication. Use of the referenced publications is
indispensable for the corre ct application of this publication.

IEC draws attention to *he possibility that the implementation of this document may involve the use of (a)
patent(s). IEC ta.es no pusition concerning the evidence, validity or applicability of any claimed patent rights in
respect tnere. f. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be rey tired to implement this document. However, implementers are cautioned that this may not represent
the latest inicrmation, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall 1 ot be held responsible for identifying any or all such patent rights.

'EC 3060 -2-68 has been prepared by IEC subcommittee 62C: Equipment for radiotherapy,
nuolear medicine and radiation dosimetry, of IEC technical committee 62: Medical equipment,
-oftware, and systems. It is an International Standard.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) alignment with the new editions of the relevant standards:

- |EC 60601-2-1:2020;
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— |EC 60601-2-44:2009, IEC 60601-2-44:2009/AMD1:2012 and IEC 60601-2-
44:2009/AMD2:2016;

- |EC 60601-2-64:2014;

b) clarification of the use of IEC 60601-2-68 for CT SCANNERS, X-RAY EQUIPMENT for
RADIOGRAPHY and RADIOSCOPY used in the same room with an EXTERNAL BEAM EQUIPMENT
(EBE);

c) introduction of updated requirements related to MECHANICAL HAZARDS, RADIATION HAZARDS,
PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS), ACCOMPANYING DOCUMENTATION of an
ME SYSTEM, and REMOTE OPERATION.

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

Draft Report on voting

62C/927/FDIS 62C/941/RVD

Full information on the voting for its approval can be found in the report on vc'ing indicated in
the above table.

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

This document was drafted in accordance with ISO/IEC Directives, +art 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Dire-ti’es, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main docurmen: types developed by IEC are
described in greater detail at www.iec.ch/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, = iuch as notes, examples and references: in smaller type.
Normative text of tables is also in a smalle=tvpo:

— TERMS DEFINED IN CLAUSE 3 oF 'cC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, AND
IEC 60601-1:2005/AMD2:2029, :\! THIS DOCUMENT OR AS NOTED: SMALL CAPITALS.

In referring to the structure <7 this- document, the term
"clause" means onc of e seventeen numbered divisions within the table of contents,
inclusive of all sutiivicions (e.g., Clause 7 includes subclauses 7.1, 7.2, etc.);
"subclause" mea.s 4 numbered subdivision of a clause (e.g., 7.1, 7.2 and 7.2.1 are all
subclauses ~f Clauca 7).

References to «lauses 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 whis uce sument, the conjunctive "or" is used as an "inclusive or" so a statement is true if any
¢ xmb.natiun of the conditions is true.

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

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

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

e reconfirmed,

e withdrawn, or

e revised.
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INTRODUCTION

Modern RADIOTHERAPY practices utilize information from various imaging modalities, acquired
prior to initiating administration of the therapy, to plan the TREATMENT. The imaging provides
information about the location of the TARGET VOLUME and other anatomical features so that a
TREATMENT PLAN can be developed that provides an optimal dose distribution to have the best
chance of achieving the intended effect of TREATMENT while minimizing side effects.

However, difficulties arise when trying to administer the RADIATION, since TARGET
VOLUMES/critical structures are constantly moving within the body. For example, in parts of the
body moving with respiration, the TARGET VOLUMES/critical structures may change position oi
shape during the RADIATION BEAM delivery throughout any given fraction. Furthermore, a cciirse
of therapy can extend over many days, during which the TARGET VOLUME/PATIENT can sh.ink ar
grow or move. Hence, the exact location of the TARGET VOLUME/critical structures can‘~han~ge
between the time of TREATMENT PLANNING imaging and the actual administration of 4 TiEAT *ENT.

IMAGE-GUIDED RADIOTHERAPY (IGRT) combines planar or volumetric imaging duriag the course of
RADIOTHERAPY to adjust the TREATMENT delivery based on the PATIENT anator:y and PATIENT
position. This enables the OPERATOR or EXTERNAL BEAM EQUIPMENT (EBE) to ~djus. the RADIATION
BEAM delivery based on the imaging information, such as the position  f th.. TARGET VOLUME,
critical organs or other reference features, to compensate for anatuivica: changes including
internal organ motions or TREATMENT setup uncertainties. The increas 2d ¢ ccuracy and precision
achieved allows higher doses of RADIATION to be delivered to the TARGE | VOLUME and a reduction
in the margin of healthy cells affected by the RADIATION. This is often used in conjunction with
other monitoring equipment.

This document establishes requirements to be compi.2d 'ith by MANUFACTURERS in the design
and construction of X-RAY IGRT EQUIPMENT (X-IGRT)

This document covers safety aspects of kilovoltage (kV) and megavoltage (MV) X-ray imaging
devices in a known geometrical relationshi,y with an EXTERNAL BEAM EQUIPMENT such as an
ELECTRON ACCELERATOR, LIGHT ION BEAM M=2'CAL ELECTRICAL EQUIPMENT or RADIONUCLIDE BEAM
THERAPY EQUIPMENT, for the purpose € IGRT. It covers aspects of communication and
relationships between the EXTERNAL 3FAM EQUIPMENT and X-ray imaging devices, attached or
not directly attached to, but in the £amc-\ADIATION shielded area as, and dedicated for use only
with, the EXTERNAL BEAM EQUIPME IT.

When performing a HAZARL “N/LYSIS, the MANUFACTURER should consider relevant diagnostic
standards. For example the “MAGE DISPLAY DEVICE quality is specified in IEC documents in
regard to diagnosticrse (e.g., IEC 62563-1:2009). However, since IGRT usage does not
necessarily have su=h iigh requirements, it is left to the MANUFACTURER to specify what is
required for use with 1. 2ir X-IGRT EQUIPMENT.

This docun.>nt ‘eals with the safety aspect of image acquisitions, image analysis, data transfer
and TREATMENLT replanning or EBE/PATIENT repositioning.

Thic. docu ment deals with equipment for OFFLINE X-IGRT, ONLINE X-IGRT, and REAL-TIME X-IGRT.

. =IGRT EQUIPMENT is also related to the following current publications:

— IEC 60601-2-1
— |EC 60601-2-44
- |EC 60601-2-64
- |IEC 62083

- IEC 61217

- IEC 62274
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This document will focus on the safety aspects of the primary function of X-IGRT. It will not focus
on emerging technologies within the field so as to not hinder progress, yet it will define a safe
way of achieving X-IGRT.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-68: Particular requirements for the basic safety and essential
performance of X-ray-based image-guided radiotherapy equipment for use
with electron accelerators, light ion beam therapy equipment and
radionuclide beam therapy equipment

201.1 Scope, object and related standards

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

201.1.1 * Scope

Replacement:

This part of IEC 60601 applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of X-ray based
IMAGE-GUIDED RADIOTHERAPY equipment for use with EXTERNAL BEAM EQUIPMENT (EBE).

This document covers safety aspects of kilovoltage (kV) and megavoltage (MV) X-ray imaging
devices integrated in a specified geometrical relationship with EBE for the purpose of IGRT. It
covers aspects of communication and relationships between the EXTERNAL BEAM EQUIPMENT and
X-ray imaging devices, attached or not directly attached to, but in the same RADIATION shielded
area as, and dedicated for use only with, the EXTERNAL BEAM EQUIPMENT.

This document deals with equipment for OFFLINE X-IGRT, ONLINE X-IGRT and REAL-TIME X-IGRT. It
covers procedures to reduce the risk of over-reliance on the X-IGRT EBE SYSTEM. For example,
in the case of ONLINE X-IGRT, the MANUFACTURER will provide an interactive interface for user
interaction with the correction suggested by the system.

This document does not apply to CT SCANNERS, X-RAY EQUIPMENT for RADIOGRAPHY, and X-RAY
EQUIPMENT for RADIOSCOPY, that are not intended for use for IGRT.

Requirements that are being tested according to another standard can be identified by the
manufacturer. If these requirements are equivalent, retesting is not required, but instead
evidence can refer to the CT SCANNER, X-RAY EQUIPMENT for RADIOGRAPHY, or X-RAY for
RADIOSCOPY manufacturer's compliance statements or test reports.

If the X-IGRT EQUIPMENT is combined with an MEE, any requirement that is the same for the x-
IGRT EQUIPMENT and the MEE, such as a PATIENT POSITIONER, is not required to be tested twice,
but can be accepted as tested by the MEE.

This document applies to X-RAY EQUIPMENT for RADIOGRAPHY, RADIOSCOPY, and COMPUTER
TOMOGRAPHY used for IGRT.

If a clause or subclause is specifically intended to be applicable to X-IGRT EBE SYSTEMS, the
content of that clause or subclause will say so. Where that is not the case, the clause or
subclause applies only to X-IGRT EQUIPMENT.



