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Foreword

The text of document 62B/629/FDIS, future edition 2 of IEC 61223-2-6, prepared by SC 62B, Diagnostic
imaging equipment, of IEC TC 62, Electrical equipment in medical practice, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as EN 61223-2-6 on 2007-03-01.

This European Standard supersedes EN 61223-2-6:1994.

EN 61223-2-6:2007 is harmonized with the content of EN 60601-2-44:2001 + A1:2003 and with
EN 61223-3-5:2004. Instead of harmonizing test procedures for all modalities of X-ray equipment, as
intended in EN 61223-2-6:1994, this EN 61223-2-6:2007 comprises part of a set of standards covering all
of the particular requirements for CT scanners.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2007-12-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2010-03-01

In this standard, the following print types are used:

— requirements, compliance with which can be tested, and definitions: in roman type;
— explanations, advice, notes, general statements, exceptions and references: in"smaller type;

— test specifications: in italic type,

— TERMS DEFINED IN EN 60601-1, IN EN<60788; AN-EN 6122351 OR IN OTHER PUBLICATIONS REFERENCED IN
THE INDEX OF DEFINED, TERMS: SMALL CARITALS: q

Annex ZA has been added by CENELEC!

Endorsement notice

The text of the International Standard IEC 61223-2-6:2006 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 61223-2-5 NOTE Harmonized as EN 61223-2-5:1994 (not modified).
IEC 61223-2-4 NOTE Harmonized as EN 61223-2-4:1994 (not modified).
IEC 60336 NOTE Harmonized as EN 60336:2005 (not modified).

IEC 60522 NOTE Harmonized as EN 60522:1999 (not modified).

IEC 60601-1 NOTE Harmonized as EN 60601-1:2006 (not modified).
IEC 60601-2-28 NOTE Harmonized as EN 60601-2-28:1993 (not modified).
IEC 60601-2-32 NOTE Harmonized as EN 60601-2-32:1994 (not modified).

IEC 61267 NOTE Harmonized as EN 61267:2006 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Publication Year
IEC 60601-2-44 2001
A1 2002
IEC/TR 60788 2004
IEC 61223-3-5 2004

Title EN/HD

Medical electrical equipment - EN 60601-2-44
Part 2-44: Particular requirements for the A1

safety of X-ray equipment for computed

tomography

Medical electrical equipment - Glossary of -
defined terms

Evaluation and routine testing in medical EN 61223-3-5
imaging departments -

Part-3-5: Acceptance tests - Imaging

performance of'‘computed-tomography'X:ray

equipment

Year

2001
2003

2004
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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EVALUATION AND ROUTINE TESTING
IN MEDICAL IMAGING DEPARTMENTS -

Part 2-6: Constancy tests — Imaging performance
of computed tomography X-ray equipment

FOREWORD

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

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

IEC Publications have Jthe form ofyrecommendations for international use and ‘are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannet{be ;held sresponsibletfaerthe,way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possibleNinh their-_hational and regional publications. Any divergence
between any IEC Publication and the corresponding nationalor regional publication)shall be clearly indicated in
the latter. §

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the latest 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 committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

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

International Standard IEC 61223-2-6 has been prepared by subcommittee 62B: Diagnostic
imaging equipment, of IEC technical committee 62: Electrical equipment in medical practice.

This second edition cancels and replaces the first edition published in 1994. It constitutes a
technical revision. This second edition is harmonized with the content of IEC 60601-2-44:2001
and its Amendment 1 (2002) and with IEC 61223-3-5. Instead of harmonizing test procedures
for all modalities of X-ray equipment, as intended in the first edition, this second edition
comprises part of a set of standards covering all of the particular requirements for CT
scanners.
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The text of this standard is based on the following documents:

FDIS Report on voting
62B/629/FDIS 62B/639/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61223 series, published under the general title Evaluation and routine
testing in medical imaging departments, can be found on the IEC website.

In this standard, the following print types are used:

— requirements, compliance with which can be tested, and definitions: in roman type;
— explanations, advice, notes, general statements, exceptions and references: in smaller type;
— test specifications and headings of subclauses: in italic type;

— TERMS DEFINED IN IEC 60601-1, IN IEC 60788, IN IEC 61223-1 OR IN OTHER IEC PUBLICATIONS
REFERENCED IN THE INDEX OF DEFINED TERMS: SMALL CAPITALS.

The committee has decided,that the, contents of thispublication will xemain unchanged until
the maintenance result date indicated on'the 1EC web site’under "http://webstore.iec.ch” in
the data related to the specific publication..At-this date,ithe,publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
+ amended.
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INTRODUCTION

The second edition of this standard is harmonized with the content of

— |EC 60601-2-44:2001, Particular requirements for the safety of X-ray equipment for
computed tomography and its Amendment 1 (2002), and

— |IEC 61223-3-5, Evaluation and routine testing in medical imaging departments -
Part 3-5, Acceptance tests — Imaging performance of computed tomography X-ray
equipment.

In case the CT SCANNER does not offer an integrated, automated evaluation of the test
images, attention shall be given to the proper function and setting of the IMAGE DISPLAY
DEVICE. It is strongly recommended to assure its proper functioning prior to the constancy
testing of the CT SCANNER, applying IEC 61223-2-5 [1] 1) on IMAGE DISPLAY DEVICES or the
related in-house procedure. Some provisions or statements in this standard require additional
information, which is presented in the annexes. An asterisk in the left margin of a clause or
subclause indicates the presence of such additional information.

With regard to the measurements, reference is made to methods described in related
publications, which for practical reasons should be carried out prior to the application of the
methods described in this standard.

This standard forms Part 2-6 of IEC 61223, which includes the following parts of particular
interest in the context of this standard;

Part 1: General aspects [2]
Part 2-4: Constancy tests ~'"Hard copy cameras [3]
Part 2-5: Constancy tests — Image display devices

1) Figures in square brackets refer to the Bibliography.
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EVALUATION AND ROUTINE TESTING
IN MEDICAL IMAGING DEPARTMENTS -

Part 2-6: Constancy tests — Imaging performance
of computed tomography X-ray equipment

1 Scope and object

This part of IEC 61223 provides assistance in performing CONSTANCY TESTS on a CT SCANNER.

It applies to those components of CT SCANNERS which influence the image quality, PATIENT
dose and positioning.

This standard

— defines the essential parameters which describe the performance of CT SCANNERS with
regard to image quality, PATIENT dose and positioning; the list of parameters to be tested
can be found in section 4.5;

— defines the methods of testing the essential parameters;

— provides criteria to 'be appliedlin/the [evaluationof/data [for,.campliance with the tolerances
of the parameters specified by the ACCOMPANYING DOCUMENTS and with respect to BASELINE
VALUES.

These methods rely on non-invasive measurements, using appropriate test equipment,
performed to ensure that the functionall performance of EQUIPMENT meets ESTABLISHED
CRITERIA or to enablerthetearlysrecognitionsofichangesdin! thieiproperties’of components of the
EQUIPMENT. '

The aim is to verify compliance with specifications affecting the image quality, PATIENT dose
and PATIENT positioning.

It is not intended to consider:

— aspects of mechanical and electrical safety nor

— aspects of mechanical, electrical and software performance, unless they are essential for
performing the CONSTANCY TESTS and directly affect image quality, PATIENT dose and
positioning.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

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

IEC 61223-3-5:2004, Evaluation and routine testing in medical imaging departments -
Part 3-5: Acceptance tests — Imaging performance of computed tomography X-ray equipment
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IEC 60601-2-44:2001, Medical electrical equipment — Part 2-44: Particular requirements for
the safety of X-ray equipment for computed tomography

Amendment 1 (2002)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60788:2004 and the
following apply.

NOTE 1 An index of defined terms used in this standard is given following the annexes

NOTE 2 Attention is drawn to the fact that in cases where the concept addressed is not strongly confined to the
definition given in IEC 61223-1 or IEC 60788, a corresponding term is printed in lower case letters.

3.1

CT CONDITIONS OF OPERATION

all selectable parameters governing the operation of a CT SCANNER, for example NOMINAL
TOMOGRAPHIC SECTION THICKNESS, CT PITCH FACTOR, FILTRATION, peak X-RAY TUBE VOLTAGE and
either X-RAY TUBE CURRENT and LOADING TIME or CURRENT TIME PRODUCT

[IEC 60601-2-44:2001, definition 2.102]

3.2

CT SCANNER

X-RAY EQUIPMENT for COMPUTED TOMOGRAPHY (CT)

diagnostic X-ray system intended.to.gengerate.cfross-sectional images of the body by computer
reconstruction of X-ray transmission data obtained at different angles. This generic type of
device may include signal analysis and display equipment, PATIENT SUPPORT, support parts
and accessories

NOTE Secondary imaging processing is|notincluded;in the scope of-this istandard.

[IEC 60601-2-44, Amend.1:2002, definition 2.101]

3.3

COMPUTED TOMOGRAPHY DOSE INDEX 100

CTDl,

integral of the DOSE PROFILE produced in a single axial scan along a line perpendicular to
the TOMOGRAPHIC PLANE from — 50 mm to + 50 mm, divided by the product of the number of
TOMOGRAPHIC SECTIONS N and the NOMINAL TOMOGRAPHIC SECTION THICKNESS T

+50 mm

CTDl1oo = _[

-50 mm

D_(Z)dz
N-T
where

D(z) is the DOSE PROFILE along a line z perpendicular to the TOMOGRAPHIC PLANE, where
dose is reported as ABSORBED DOSE to air;

N is the number of TOMOGRAPHIC SECTIONS produced in a single axial scan of the X-ray
source;
T is the NOMINAL TOMOGRAPHIC SECTION THICKNESS.

NOTE 1 The term CTDI,oy has been introduced as a more representative value for dose than the traditional CTDI
integrated from — 7 T to + 7 T as defined by the FDA in 21 CFR 1020.33 [31].

NOTE 2 The dose is reported as ABSORBED DOSE to air. This is required in order to avoid present confusion, as
some MANUFACTURERS of CT SCANNERS express dose values calculated as ABSORBED DOSE to air and others as
ABSORBED DOSE to polymethyl-methacrylate (PMMA).
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