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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
RADIONUCLIDE IMAGING DEVICES –  

CHARACTERISTICS AND TEST CONDITIONS –  
 

Part 2: Gamma cameras for planar, wholebody,  
and SPECT imaging 

 
FOREWORD 

1) 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. 

2) 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.  

3) IEC Publications have the form of recommendations 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 cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees 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 national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) 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.  

8) 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. 

9) 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 61675-2 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 second edition of IEC 61675-2 cancels and replaces the first edition published in 1998 and 
its Amendment 1 published in 2004, as well as IEC 60789:2005, IEC 60789:2005/COR1:2009, 
and IEC 61675-3:1998. It has been reformatted, updated, and partly aligned with NEMA NU 1-
2007. Due to the lack of market share of SPECT-systems operated in coincidence mode all 
such tests have been removed. 
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The text of this standard is based on the following documents: 

FDIS Report on voting 

62C/616/FDIS 62C/623/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. 

In this standard, the following print types are used: 

– TERMS DEFINED IN CLAUSE 2 OF THIS STANDARD OR LISTED IN THE INDEX OF DEFINED TERMS: 
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 this publication will remain unchanged until the 
stability date indicated on the IEC website 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 

The test methods specified in this part of IEC 61675 have been selected to reflect as much as 
possible the clinical use of GAMMA CAMERAS for planar imaging, PLANAR WHOLEBODY IMAGING 
EQUIPMENT, and SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY (SPECT). It is intended that 
the test methods are carried out by manufacturers thereby enabling them to describe the 
characteristics of the systems on a common basis. 
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RADIONUCLIDE IMAGING DEVICES –  
CHARACTERISTICS AND TEST CONDITIONS –  

 
Part 2: Gamma cameras for planar, wholebody,  

and SPECT imaging 
 
 
 

1 Scope 

This part of IEC 61675 specifies terminology and test methods for describing the character-
istics of GAMMA CAMERAS equipped with PARALLEL HOLE COLLIMATORS for planar imaging. 
Additional tests are specified for those GAMMA CAMERAS that are capable of planar wholebody 
imaging (PLANAR WHOLEBODY IMAGING EQUIPMENT) or SINGLE PHOTON EMISSION COMPUTED 
TOMOGRAPHY (SPECT). These GAMMA CAMERAS consist of a gantry, single or multiple DETECTOR 
HEADS, and a computer for data acquisition, processing, storage, and display. The DETECTOR 
HEADS may contain single or multiple scintillation crystals or solid state detectors. 

No test has been specified to characterize the uniformity of reconstructed images because all 
methods known so far will mostly reflect the noise of the image. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. 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 61675-1:2013, Radionuclide imaging devices – Characteristics and test conditions – 
Part 1: Positron emission tomographs 

3 Terms and definitions 

For the purposes of this document the terms and definitions given in IEC 60788 and 
IEC 61675-1 (some of which are repeated here for convenience), and the following terms and 
definitions apply. 

3.1  
ADDRESS PILE UP 
<GAMMA CAMERA> false address calculation of an artificial event which passes the ENERGY 
WINDOW, but is formed from two or more events by the PILE UP EFFECT 

3.2  
AXIAL FIELD OF VIEW 
dimensions of a slice through the TOMOGRAPHIC VOLUME parallel to and including the SYSTEM 
AXIS  

Note 1 to entry: In practice it is specified only by its axial dimension given by the distance between the centres of 
the outermost defined IMAGE PLANES plus the average of the measured AXIAL SLICE WIDTH measured as EQUIVALENT 
WIDTH (EW). 

This docum
ent is a preview

 generated by EVS


	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Test methods
	4.1 General
	4.2 Planar imaging
	4.2.1 System sensitivity
	4.2.2 Spatial resolution
	4.2.3 Spatial non-linearity
	4.2.4 Non-uniformity of response
	4.2.5 Intrinsic energy resolution
	4.2.6 Intrinsic multiple window spatial registration
	4.2.7 Count rate performance
	4.2.8 Shield leakage test

	4.3 Wholebody imaging
	4.3.1 Scanning constancy
	4.3.2 Spatial resolution without scatter

	4.4 Tomographic imaging (SPECT)
	4.4.1 Test of projection geometry
	4.4.2 Measurement of SPECT system sensitivity
	4.4.3 Scatter measurement
	4.4.4 SPECT system spatial resolution
	4.4.5 Tomographic image quality


	5 Accompanying documents
	5.1 General
	5.2 General parameters for gamma cameras
	5.2.2 Shield leakage values
	5.2.3 Pre-set pulse amplitude analyser windows
	5.2.5 collimator dependent quantities
	5.2.7 Measured count rate that is 80 % of the corresponding true count rate
	5.2.8 Dimensions of the detector field of view
	5.2.9 Non-uniformity characteristics
	5.2.10 Intrinsic spatial resolution (FWHM and EW) of the detector head without collimator 
	5.2.12 Intrinsic multiple window spatial registration

	5.3 Gamma camera based wholebody imaging system 
	5.3.1 Scanning constancy 

	5.4 SPECT 
	5.4.1 Calibration measurements of COR 
	5.4.2 Measurement of head tilt 
	5.4.3 Measurement of collimator hole misalignment 
	5.4.4 Transverse resolution (radial and tangential) 
	5.4.6 Axial pixel size 
	5.4.7 Transaxial pixel size 
	5.4.10 Scatter fractions SFi and SF 


	Bibliography
	Index of defined terms
	Figures 
	Figure 1 – Geometry of projections
	Figure 2 – Cylindrical phantom
	Figure 3 – Cuvette
	Figure 4 – Slit phantom
	Figure 5 – Source arrangement for intrinsic measurements
	Figure 6 – Calculation of FWHM
	Figure 7 – Evaluation of equivalent width (EW)
	Figure 8 – Uniform source
	Figure 9 – Small shielded liquid source
	Figure 10 – Source positions for scanning constancy for wholebody imaging
	Figure 11 – Cylindrical phantom
	Figure 12 – Phantom insert with holders for the scatter source
	Figure 13 – Evaluation of scatter fraction
	Figure 14 – Reporting transverse resolution
	Figure 15 – Cross-section of body phantom
	Figure 16 – Phantom insert with hollow spheres
	Figure 17 – Placement of ROIs in the phantom background

	Tables 
	Table 1 – Radionuclides and energy windows to be used for performance measurements


	Français 
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	2 Références normatives
	3 Termes et définitions
	4 Méthodes d'essai
	4.1 Généralités
	4.2 Imagerie planaire
	4.2.1 Sensibilité système
	4.2.2 Résolution spatiale
	4.2.3 Non-linéarité spatiale
	4.2.4 Non-uniformité de réponse
	4.2.5 Résolution d'énergie intrinsèque
	4.2.6 Enregistrement spatial intrinsèque en fenêtres multiples
	4.2.7 Performance du taux de comptage
	4.2.8 Essai des fuites du blindage

	4.3 Imagerie du corps entier
	4.3.1 Constance de balayage
	4.3.2 Résolution spatiale sans diffusion

	4.4 Imagerie par tomodensitométrie (SPECT)
	4.4.1 Essai de la géométrie par projection
	4.4.2 Mesurage de la sensibilité système SPECT
	4.4.3 Mesurage de la diffusion
	4.4.4 Résolution spatiale du système SPECT
	4.4.5 Qualité d'image tomographique


	5 Documents d'accompagnement
	5.1 Généralités
	5.2 Paramètres généraux pour les gamma-caméras
	5.2.2 Valeurs de fuite du blindage
	5.2.3 Préréglage des fenêtres d'analyseur d'amplitude
	5.2.5 Grandeurs dépendant du collimateur 
	5.2.7 Taux de comptage mesuré correspondant à 80 % du taux de comptage réel
	5.2.8 Dimensions de la surface utile du détecteur
	5.2.9 Caractéristiques de non-uniformité
	5.2.10 Résolution spatiale intrinsèque (LMH et LE) de la tête du détecteur sans collimateur 

	5.3 Système d'imagerie du corps entier à gamma-caméra 
	5.3.1 Constance de balayage 

	5.4 SPECT 
	5.4.1 Mesurages d'étalonnage du COR 
	5.4.2 Mesurage de l'inclinaison de la tête 
	5.4.3 Mesurage du défaut d’alignement du trou du collimateur 
	5.4.4 Résolution transversale (radiale et tangentielle) 
	5.4.6 Dimension axiale du pixel 
	5.4.7 Dimension transaxiale du pixel 
	5.4.10 Fractions de diffusion FDi et FD
	5.4.11 Configuration de balayage et concentrations d'activité dans le fantôme
	5.4.13 Exactitude de la correction de l'atténuation et de la correction de diffusion
	5.4.14 Exactitude de l’enregistrement d'images en SPECT et en CT


	Bibliographie
	Index des termes définis
	Figures 
	Figure 1 – Géométrie des projections
	Figure 2 – Fantôme cylindrique
	Figure 3 – Cuvette
	Figure 4 – Fantôme à fentes
	Figure 5 – Configuration de la source pour les mesurages intrinsèques
	Figure 6 – Calcul de la LMH
	Figure 7 – Évaluation de la largeur équivalente (LE)
	Figure 8 – Source homogène
	Figure 9 – Petite source liquide avec blindage
	Figure 10 – Positions de la source pour une constance de balayage dans le cas de l'imagerie du corps entier
	Figure 11 – Fantôme cylindrique 
	Figure 12 – Élément du fantôme avec des supports pour la source de diffusion
	Figure 13 – Évaluation de la fraction de diffusion
	Figure 14 – Rapport de la résolution transversale
	Figure 15 – Section transversale du fantôme de corps
	Figure 16 – Élément de fantôme à sphères creuses
	Figure 17 – Positionnement des ROI dans le fond du fantôme

	Tableaux 
	Tableau 1 – Radionucléides et fenêtres d'énergie à utiliser pour les mesurages des performances 





