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Foreword

The text of document 62B/651/FDIS, future edition 2 of IEC 61223-3-2, 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 61223-3-2 on 2008-06-01.

This European Standard supersedes EN 61223-3-2:1996.
EN 61223-3-2:2008 has been expanded by including tests of equipment properties depending on X-RAY
IMAGE RECEPTORS, by putting emphasis on the aspect of image quality and dose and through

harmonization, where possible, with other recognized standards. Annex L compares the specific content
of EN 61223-3-2:1996 and EN 61223-3-2:2008.

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) 2009-03-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2011-06-01

In this standard, the following print types are used:

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

explanations, advice, notes, general statements, exceptions and references: smaller type;

TERMS DEFINED IN IEC/TR 60788, EN 60601-1 OR IN CLAUSE 3 OF THIS STANDARD: SMALL CAPITALS (see
index of defined terms).

NOTE 1 Where a defined term, is used as a qualifier with another. defined, or-undefined term,;it.is_not printed in SMALL CAPITALS,
unless the concept thus qualified is defined, or recognized as a derived term without a definition.

NOTE 2 Where the concept addressed is not strongly confined to the definition given in one of the publications listed above, a
corresponding term is printed in lower case letters.

Annex ZA has been added by CENELEC.
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Endorsement notice

The text of the International Standard IEC 61223-3-2:2007 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 60601-1-3

IEC 60601-2-28

IEC 60627

IEC 61223-2-4

IEC 61223-2-5

IEC 61223-3-1

IEC 61223-3-3

IEC 61223-3-4

IEC 62220-1-2

ISO 3386-1

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

Harmonized as EN 60601-1-3:2008 (not modified).
Harmonized as EN 60601-2-28:1993 (not modified).
Harmonized as EN 60627:2001 (not modified).
Harmonized as EN 61223-2-4:1994 (not modified).
Harmonized as EN 61223-2-5:1994 (not modified).
Harmonized as EN 61223-3-1:1999 (not modified).
Harmonized as EN 61223-3-3:1996 (not modified).
Harmonized as EN 61223-3-4:2000 (not modified).
Harmonized as EN 62220-1-2:2007 (not modified).

Harmonized as EN ISO 3386-1:1997 (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 Title EN/HD Year

IEC 60336 2005 Medical electrical equipment - X-ray tube EN 60336 2005
assemblies for medical diagnosis -
Characteristics of focal spots

IEC 60601 Series Medical electrical equipment EN 60601 Series

IEC 60601-1 - Medical electrical equipment - EN 60601-1 2006
Part 1: General requirements for basic safety
and essential performance

IEC 60601-2-45 - Medical electrical equipment - EN 60601-2-45 2001?
Part 2-45: Particular requirements for the
safety.of mammographicX-ray, equipment,and
mammographic stereotactic devices

IEC/TS 61223-2-1 - Evaluation and routing testing in medical - -
imaging departments -
Part 2-1: Constancy tests - Film processors

IEC 61674 - Medical electrical equipment - Dosimeters, . EN 61674 19977
with ionization chambers and/or
semi-conductor detectors as used
in X-ray diagnostic imaging

IEC 61676 2002 Medical electrical equipment - Dosimetric EN 61676 2002
instruments used for non-invasive
measurement of X-ray tube voltage in
diagnostic radiology

ISO 4090 - Photography - Medical radiographic - -
cassettes/screens/films and hard-copy
imaging films - Dimensions and specifications

ISO 9236-3 - Photography - Sensitometry of screen/film - -
systems for medical radiography -
Part 3: Determination of sensitometric curve
shape, speed and average gradient for
mammography

" Undated reference.
2 Valid edition at date of issue.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EVALUATION AND ROUTINE TESTING
IN MEDICAL IMAGING DEPARTMENTS -

Part 3-2: Acceptance tests —
Imaging performance of mammographic 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 [the férm 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 .responsibletfarthe,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- national and regional publications. Any divergence
between any IEC Publication.and the.corresponding national: oriregionalpublication.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 61223-3-2 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 1996. It constitutes a
technical revision. This second edition has been expanded by including tests of equipment
properties depending on X-RAY IMAGE RECEPTORS, by putting emphasis on the aspect of image
quality and dose and through harmonization, where possible, with other recognized
standards. Annex L compares the specific content of the first and second editions.
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The text of this standard is based on the following documents:

FDIS RVD
62B/651/FDIS 62B/659/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: roman type;
— explanations, advice, notes, general statements, exceptions and references: smaller type;

— TERMS DEFINED IN |IEC 60788, IEC 60601-1 OR IN CLAUSE 3 OF THIS STANDARD: SMALL
CAPITALS (see Index of defined terms).

NOTE 1 Where a defined term is used as a qualifier with another defined or undefined term, it is not printed in
SMALL CAPITALS, unless the concept thus qualified is defined, or recognized as a derived term without a definition..

NOTE 2 Where the concept addressed lis/not strongly.confined fto the /definition'_given in one of the publications
listed above, a corresponding term is printed in lower case letters.

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

* reconfirmed;

* withdrawn;

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

This standard is part of a series of International Standards which give methods of acceptance
testing and constancy testing for diagnostic X-RAY EQUIPMENT.

This second edition of the particular standard for the ACCEPTANCE TEST of mammographic X-
RAY EQUIPMENT describes test methods for EQUIPMENT using RADIOGRAPHIC FILMS, EQUIPMENT
using storage phosphor plates, EQUIPMENT using integrated digital X-RAY IMAGE RECEPTORS,
and MAMMOGRAPHIC STEREOTACTIC DEVICES.
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EVALUATION AND ROUTINE TESTING
IN MEDICAL IMAGING DEPARTMENTS -

Part 3-2: Acceptance tests —
Imaging performance of mammographic X-ray equipment

1 Scope

This part of IEC 61223 applies to the effectiveness of mammographic X-RAY EQUIPMENT, with
respect to image quality and dose, in combination with aspects of EQUIPMENT safety.

This standard applies to mammographic X-RAY EQUIPMENT and MAMMOGRAPHIC STEREOTACTIC
DEVICES.

The tests described in this standard require the quality and performance of the X-RAY IMAGE
RECEPTORS to be assured prior to the acceptance testing when they are not an integral part of
the mammographic X-RAY EQUIPMENT. This includes RADIOGRAPHIC FILMS, INTENSIFYING
SCREENS, RADIOGRAPHIC CASSETTES, storage phosphor plates and ASSOCIATED EQUIPMENT such
as film processors or storage phosphor plate readers, IMAGE DISPLAY DEVICES and HARD COPY
CAMERAS.

For testing RADIOGRAPHIC CASSETIES and- NTENSIFYING, ;SCREENS, this standard makes
reference to 1SO 4090. Sensitivity and” contrast for the screen-film image receptors are
considered to be stated according to ISO 9236-3.

NOTE Currently there'exists’'no'IEC" standard"for ‘acceptance”testing 'of ' HARD COPY CAMERAS or IMAGE DISPLAY
DEVICES.

By the measurements described in this standard, data for AVERAGE GLANDULAR DOSE
calculation can be determined.

When the results of the ACCEPTANCE TEST are in compliance with the expected values, the
baseline values for the subsequent CONSTANCY TESTS are established.

This part of IEC 61223 defines

a) the essential parameters which describe the performance of the above-mentioned
mammographic X-RAY EQUIPMENT with regard to image quality and dose; and

b) the methods of testing whether measured quantities related to those parameters comply
with specified tolerances.

These methods mainly rely on non-invasive measurements that use appropriate test
EQUIPMENT and are performed during or after the installation. Signed statements covering
steps in the installation procedure can be used as part of the ACCEPTANCE TEST. Tests
required by a higher level of compliance take precedence over similar tests with a lower level
of compliance. This concept is described in 4.1.



-8 - 61223-3-2 © IEC:2007

This standard does not in itself specify limiting values or tolerances for the parameters under
investigation.

A difficulty may arise with regard to the responsibility for acceptance testing when the
film/screen combination, film processing chemistry or computed radiography system is
changed. This arises from a combination of causes. Firstly, the image receptor MANUFACTURER
and the X-RAY EQUIPMENT MANUFACTURER may be different. Secondly a change in image
receptor or film processing chemistry may alter the system performance. When system
integration such as the above occurs, it is important that acceptance testing is performed.
When a change occurs which could alter system performance, it is essential that the system
integrator (i.e. whoever is responsible for this change) discusses the implication of their
change with the X-RAY EQUIPMENT MANUFACTURER so that the latter can adjust the imaging
system if necessary.

ACCEPTANCE TESTING of mammographic X-RAY EQUIPMENT requires average skill in medical
physics. However, the decision concerning who performs the test is determined by local rules
(e.g. contract, regulation, law).

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 60336:2005, Medical electrical equipment — X-ray tube assemblies for medical diagnosis
— Characteristics of focal spots

IEC 60601 (all parts), Medical electrical equipment

IEC 60601-1, Medical electrical equipment = Part-1. General requirements for basic safety
and essential performance

IEC 60601-2-45, Medical electrical equipment — Part 2-45: Particular requirements for the
safety of mammographic X-ray equipment and mammographic stereotactic devices

IEC 61223-2-1, Evaluation and routine testing in medical imaging departments -
Part 2-1: Constancy tests — Film processors

IEC 61674, Medical electrical equipment — Dosimeters with ionization chambers and/or semi-
conductor detectors as used in X-ray diagnostic imaging

IEC 61676:2002, Medical electrical equipment — Dosimetric instruments used for non-invasive
measurement of X-ray tube voltage in diagnostic radiology

ISO 4090, Photography — Medical radiographic cassettes/screens/films and hard-copy
imaging films — Dimensions and specifications

ISO 9236-3, Photography — Sensitometry of screen/film systems for medical radiography —
Part 3: Determination of sensitometric curve shape, speed and average gradient for
mammography
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

NOTE Symbols, physical quantities, abbreviations and units used in this standard are given at the end of this
clause in Table 1.

3.1

ACCEPTANCE TEST

test carried out after new EQUIPMENT has been installed, or major modifications have been
made to existing EQUIPMENT, in order to verify compliance with MANUFACTURER’s specifications
or requirements

[IEC 61223-1, definition 3.2.4, modified]

3.2
ARTIFACT
apparent structure, visible in the image, which does not represent a structure within the object

[IEC 61223-3-4, definition 3.3.1]

3.3
CONSTANCY TEST
each of a series of tests, carried out:

—  to ensure that the functional performance of the EQUIPMENT meets' ESTABLISHED CRITERIA;
or

— to enable the early recognition of changes in the properties of components of the
EQUIPMENT

[IEC 61223-1, definition 3.2.6]

3.4

DIRECT FOCAL DISTANCE

shortest distance from the FOCAL SPOT to the axis of symmetry of the effective IMAGE
RECEPTION AREA perpendicular to the chest wall edge of the X-RAY IMAGE RECEPTOR

[IEC 60601-2-45, definition, 2.101.4, modified]

3.5

(DIAGNOSTIC) DOSIMETER

EQUIPMENT which uses IONIZATION CHAMBERS and/or semi-conductor detectors for the
measurement of AIR KERMA, air kerma length and/or AIR KERMA RATE in the beam of an X-ray
machine used for diagnostic medical radiological examinations

A DIAGNOSTIC DOSIMETER contains the following components:

— one or more detector assemblies which may or may not be an integral part of the
measuring assembly;

— a measuring assembly; and/or

— one or more stability check devices (optional)

[IEC 61674, definition 3.1]

3.6

LOW CONTRAST DETECTABILITY

capability of an imaging system to differentiate a low contrast object from a uniform
background
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