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INTERNATIONAL ELECTROTECHNICAL COMMISSION
RADIONUCLIDE IMAGING DEVICES -
CHARACTERISTICS AND TEST CONDITIONS -

Part 1: Positron emission tomographs

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization
all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the ele
this end and in addition to other activities, IEC publishes International 3ta
Technical Reports, Publicly Available Specifications (PAS) and Guides

in the subject dealt with may participate in this preparatory wgfrk.
governmental organizations liaising with the IEC also participate in thj

In order to promote intern
transparently to the maxim
between any IEC Publica
the latter.

IEC provides no marking proc
equipment decl

All users should ensu

approval and cannot be rendered responsible for any
Publication.

ors, employees, servants or agents including individual experts and
members of its té { C National Committees for any personal injury, property damage or

Attentiqn is mative references cited in this publication. Use of the referenced publications is
indispensa pplication 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 shal/hot be held responsible for identifying any or all such patent rights.

International Standard IEC 61675-1 has been prepared by subcommittee 62C: Equipment for
radiotherapy, nuclear medicine and radiation dosimetry, of IEC technical committee 62:
Electrical equipment in medical practice.

This consolidated version of IEC 61675-1 consists of the first edition (1998) [documents
62C/205/FDIS and 62C/214/RVD] and its amendment 1 (2008) [documents 62C/419/CDV and
62C/432/RVC].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 1.1.

A

vertical line in the margin shows where the base publication has been modified by

amendment 1.
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In this standard, the following print types are used:
— TERMS DEFINED IN CLAUSE 2 OF THIS STANDARD OR LISTED IN ANNEX A: SMALL CAPITALS.

The requirements are followed by specifications for the relevant tests.
Annex A is for information only.

The committee has decided that the contents of the base publication and its amendments 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.

A bilingual version of this standard may be issued at a

S
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INTRODUCTION
(to amendment 1)

Further developments of POSITRON EMISSION TOMOGRAPHS allow most of the tomographs to be
operated in fully 3D acquisition mode. To comply with this trend, this amendment describes test
conditions in accordance with the acquisition characteristic. It is the intention to simulate 3D
imaging without introducing new phantoms or new acquisition or processing protocols. The test
does simulate more realistically count rate characteristics for whole body imaging.
Measurement of SCATTER FRACTION is not intended with this test. Certain parts of the standard
are amended as stated below.

@%
S
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RADIONUCLIDE IMAGING DEVICES -
CHARACTERISTICS AND TEST CONDITIONS -

Part 1: Positron emission tomographs

1 General

1.1 Scope and object

This part of IEC 61675 specifies terminology and test methods for decla

the ACCOMPANYING
¥’not imply which tests

sighs which, through reference in this text,
constitute provisions o 875 he time of publication, the edition indicated
was valid. All norma ; ct to revision and parties to agreements based
on this part of @

recent edition of

registers of curren

the following definitiohs apply.
Defined terms are printed in small capitals.
2.1 TOMOGRAPHY (see annex A)

211

TRANSVERSE TOMOGRAPHY

in TRANSVERSE TOMOGRAPHY the three-dimensional object is sliced by physical methods, for
example collimation, into a stack of OBJECT SLICES, which are considered as being two-
dimensional and independent from each other. The transverse IMAGE PLANES are perpendicular
to the SYSTEM AXIS.
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21.2

EMISSION COMPUTED TOMOGRAPHY (ECT)

imaging method for the representation of the spatial distribution of incorporated RADIONUCLIDES
in selected two-dimensional slices through the object

21.21

PROJECTION

transformation of a three-dimensional object into its two-dimensional image or of a two-
dimensional object into its one-dimensional image, by integrating the physical property which
determines the image along the direction of the PROJECTION BEAM

NOTE This process is mathematically described by line integrals in the direction of projection (along the LINE OF
RESPONSE) and called Radon-transform.

21.2.2
PROJECTION BEAM

image is integrated during the measurement process. Its

RESOLUTION in all three dimensions.

21.23
PROJECTION ANGLE
angle at which the PROJECTION is mea

21.24
SINOGRAM

21.25
OBJECT SLICE < >
slice in the object that determines the measured

information, is disptay

21.2.7
SYSTEM AXIS

axis of symmetry, characterized by geometrical and physical properties of the arrangement of
the system

NOTE For a circular POSITRON EMISSION TOMOGRAPH, the SYSTEM AXIS is the axis through the centre of the detector
ring. For tomographs with rotating detectors it is the axis of rotation.

21.2.8

TOMOGRAPHIC VOLUME

juxtaposition of all volume elements which contribute to the measured PROJECTIONs for all
PROJECTION ANGLES
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21.2.81

TRANSVERSE FIELD OF VIEW

dimensions of a slice through the TOMOGRAPHIC VOLUME, perpendicular to the SYSTEM AXIS. For
a circular TRANSVERSE FIELD OF VIEW, it is described by its diameter

NOTE For non-cylindrical TOMOGRAPHIC VOLUMES the TRANSVERSE FIELD OF VIEW may depend on the axial position
of the slice.

2.1.2.8.2

AXIAL FIELD OF VIEW

dimensions of a slice through the TOMOGRAPHIC VOLUME, parallel to and including the SYSTEM
AXIS. In practice, it is specified only by its axial dimension, given by the distance between the
centre of the outmost defined IMAGE PLANESs plus the average of the measured AXIAL SLICE WIDTH

2.1.2.8.3
TOTAL FIELD OF VIEW
dimensions (three-dimensional) of the TOMOGRAPHIC VOLUME

21.3

POSITRON EMISSION TOMOGRAPHY (PET)
EMISSION COMPUTED TOMOGRAPHY utilizing the ANNIH|LA
RADIONUCLIDES by COINCIDENCE DETECTION

2.1.31

POSITRON EMISSION TOMOGRAPH
tomographic device, which detects
RADIONUCLIDES by COINCIDENCE DETECTIQNN

2.1.3.2
ANNIHILATION RADIATION

2.1.3.3
COINCIDENCE DE

two opposing detector elements serves as an electronic collimation to

NOTE The COINQIDENCE DET e
i EAM or LINE OF RESPONSE (LOR), respectively.

define the corre

2134
COINCIDEN

time interval during whjch two detected photons are considered being simultaneous

2.1.3.5
LINE OF RESPONSE (LOR)
the axis of the PROJECTION BEAM

NOTE In PET, it is the line connecting the centres of two opposing detector elements operated in coincidence.

2.1.3.6
TOTAL COINCIDENCES
sum of all coincidences detected

2.1.3.6.1

TRUE COINCIDENCE

result of COINCIDENCE DETECTION of two gamma events originating from the same positron
annihilation
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2.1.3.6.2

SCATTERED TRUE COINCIDENCE

TRUE COINCIDENCE where at least one participating photon was scattered before the
COINCIDENCE DETECTION

2.1.3.6.3
UNSCATTERED TRUE COINCIDENCE
the difference between TRUE COINCIDENCES and SCATTERED TRUE COINCIDENCES

2.1.3.6.4

RANDOM COINCIDENCE
result of COINCIDENCE DETECTION in which both participating photons emerge from different
positron annihilations

2.1.3.7
SINGLES RATE
COUNT RATE measured without COINCIDENCE DETECTION, but with £

2.1.4
Reconstruction

21.41

TWO-DIMENSIONAL RECONSTRUCTION

in  TWO-DIMENSIONAL RECONSTRUCTIOX , prfior to reconstruction into

SINOGRAMS, which are the PROJECTION\data S 3_sli , which are considered being
) : YSTEM AXIS. So, each event will be

assigned, in the axial direction, to(that transverse\slice passing the midpoint of the

corresponding LINE OF RESPONSE. An deYiati pendicularity to the SYSTEM AXIS is

NOTE This is the standd

acceptance angles, i.
i.e. without septa, t@

2.1.4.2

THREE-DIMENSIO

in THREE-DIM ; STION, the LINES OF RESPONSE are not restricted to being
perpendicul STEM S. S0, a LINE OF RESPONSE may pass several transverse slices.
Consequ sliceg cannot be reconstructed independent of each other. Each slice
has to bre_re ed utijzing the full three-dimensional data set.

2.2

IMAGE MATRIX

arrangement of MATRIX ELEMENTSs in a preferentially cartesian coordinate system

221

MATRIX ELEMENT

smallest unit of an IMAGE MATRIX, which is assigned in location and size to a certain volume
element of the object (VOXEL)

2.21.1
PIXEL
matrix element in a two-dimensional IMAGE MATRIX

2.2.1.2
TRIXEL
matrix element in a three-dimensional IMAGE MATRIX
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22.2

VOXEL

volume element in the object which is assigned to a MATRIX ELEMENT in the IMAGE MATRIX (two-
dimensional or three-dimensional). The dimensions of the VOXEL are determined by the
dimensions of the corresponding MATRIX ELEMENT via the appropriate scale factors and by the
systems SPATIAL RESOLUTION in all three dimensions

23
POINT SPREAD FUNCTION (PSF)
scintigraphic image of a POINT SOURCE

2.3.1

PHYSICAL POINT SPREAD FUNCTION
for tomographs, a two-dimensional POINT SPREAD FUNCTION in planeg
PROJECTION BEAM at specified distances from the detector

PROJECTION BEAM is characterized by the entirety of all PHYSICAL POINT SPREAR
along its axis.

2.3.2

AXIAL POINT SPREAD FUNCTION
profile passing through the peak of the PHYSICAL
the sYSTEM AXIS

2.3.3
TRANSVERSE POINT SPREAD FUNCTION
reconstructed two-dimensional POINT S

NOTE In TOMOGRAPHY, the TRA
parallel to the SYSTEM AXIS.

2.4

SPATIAL RESOLU(@

ability to concentraté ribution in the image of a POINT SOURCE to a point
241

TRANSVERSE

SPATIAL RESOLUTION cted plane perpendicular to the SYSTEM AXIS

2411

RADIAL RESOLUY
TRANSVERSE RESOLUTION along a line passing through the position of the source and the
SYSTEM AXIS

24.1.2
TANGENTIAL RESOLUTION
TRANSVERSE RESOLUTION in the direction orthogonal to the direction of RADIAL RESOLUTION

242

AXIAL RESOLUTION

for tomographs with sufficiently fine axial sampling fulfilling the sampling theorem, SPATIAL
RESOLUTION along a line parallel to the SYSTEM AXIS

243
AXIAL SLICE WIDTH
for tomographs, the width of the AXIAL POINT SPREAD FUNCTION


https://standards.iteh.ai/catalog/standards/iec/40e46892-55aa-4d38-ac80-2c4c58ee9171/iec-61675-1-1998

