
b 

ASINZS 4378: 1 996 
IEC 789:1995 

Australian/New Zealand Standard@ 

Characteristics and test conditions 
of radionuclide imaging devices- 
Anger type gamma cameras 

STANDARDS NEW ZEALAND I 
4 

Full document details: AS NZS 4378-1996 scan

http://www.avadocuments.com/doc/as-nzs-4378-1996-scan
http://www.avadocuments.com/doc/as-nzs-4378-1996-scan


S N Z  A S / N Z S * 4 3 7 8  96 8 5 8 3 3 6 9  0060Lb7 b4T W 

AS/NZS 4378:1996 

This Joint AustraliadNew Zealand Standard was prepared by Joint Technical 
Committee HT/23, Medical Diagnostic Imaging Equipment. It was approved on 
behalf of the Council of Standards Australia on 6 February 1996 and on behalf of 
the Council of Standards New Zealand on 14 February 1996. It was published on 
5 May 1996. 

The following interests are represented on Committee HT/23: 

Australasian College of Physical Scientists and Engineers in Medicine 
Australian Academy of Dento-Maxillo-Facial Radiologists 
Australian and New Zealand Society of Nuclear Medicine 
Australian Chamber of Commerce and Industry 
Australian Dental Association 
Australian Dental Industry Association 
Australian Institute of Radiography 
Australian Radiation Laboratory 
Department of Defence, Australia 
Environment Protection Authority, N.S.W. 
Health Department, W.A. 
Ministry of Commerce, New Zealand 
Ministry of Health, New Zealand 
Public Works Department, N.S.W. 
Queensland Health 
Radiation Heal$ Standing Committee 
Royal Australasian College of Radiologists 
South Australian Health Commission 
United Dental Hospital of Sydney 
University of Sydney 
University of Waikato, New Zealand 

Review of Standards. To keep abreast of progress in industry, Joint Australianhiew 
Zealand Standards are subject to periodic review and are kept up to date by the issue of 
amendments or new editions as necessary. It is important therefore that Standards users 
ensure that they are in possession of the latest edition, and any amendments thereto. 
Full details of all Joint Standards and related publications will be found in the Standards 
Australia and Standards New Zealand Catalogue of Publications; this information is 
supplemented each month by the magazines ‘The Australian Standard’ and ‘Standards 
New Zealand’, which subscribing members receive, and which give details of new 
publications, new editions and amendments, and of withdrawn Standards. 
Suggestions for improvements to Joint Standards, addressed to the head office of either 
Standards Australia or Standards New Zealand, are welcomed. Notification of any 
inaccuracy or ambiguity found in a Joint AustraliadNew Zealand Standard should be 
made without delay in order that the matter may be investigated and appropriate action 
taken. 

This Standard was issued in drafc form for comment as DR 95128. 

Full document details: AS NZS 4378-1996 scan

http://www.avadocuments.com/doc/as-nzs-4378-1996-scan
http://www.avadocuments.com/doc/as-nzs-4378-1996-scan


AustraIian/New Zealand Standard@ 

Characteristics and test conditions 
of radionuclide imaging devices- 
Anger type gamma cameras 

PUBLISHED JOINTLY BY: 

STANDARDS AUSTRALIA 
1 The Crescent, 
Homebush NSW 2140 Australia 

STANDARDS NEW ZEALAND 
Level 10, Standards House, 
155 The Terrace, 
Wellington 6001 New Zealand 

ISBN O 7337 0407 7 

Full document details: AS NZS 4378-1996 scan

http://www.avadocuments.com/doc/as-nzs-4378-1996-scan
http://www.avadocuments.com/doc/as-nzs-4378-1996-scan


~~ 

SNZ AS/NZS*4378 96 m 8583169 0060169 412 

II 

PREFACE 
- 

This Standard was prepared by the Joint Standards AustralidStandards New Zealand Committee 
HT/23 on Medical Diagnostic Imaging Equipment, as a Joint Standard. 

This Standard is identical with and has been reproduced from IEC 789:1992, Characteristics and 
test conditions of radionuclide imaging devices; Anger type gamma cameras. 
As this Standard is reproduced from an international Standard, the following applies: 

(a) Its number does not appear on each page of text and its identity is shown only on the cover 
and title page. 

(b) In the source text ‘this International Standard’ should read ‘this Austral iamew Zealand 
Standard’. 

(c) A full point substitutes for a comma when referring to a decimal marker. 

References to international Standards should be replaced by references to the following Australian 
or Joint AustraliadNew Zealand Standards: 

Reference to Internafional Standard 
or other publication 
IEC AS 

NEMA - 
NU1 Performance measurements for 

AustraliadNew Zealand Standard 

788 Medical radiology-Terminology - 

scintillation cameras 

The term ‘informative’ has been used in this Standard to define the application of the Annex to 
which it applies. An ‘informative’ Annex is for information and guidance only. 
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@ Copyright - STANIIARDS AUSTRALIA/STANDARJX NEW ZEALAND 
Users of Standards are reminded that copyright subsists in ail Standards Australia and Standards New ïeaiand publications and software. 
Except where the Copyright Act allows and except where provided for below no publications or software produced by 
Standards Australia or Standards New W a n d  may be reproduced, stored in a retrieval system in any form or transmitted by any means 
without prior permission in Writing from Standards Australia or Standards New Zealand. Permission may be conditional on an 
appmpriate royalty payment. Australian requests for permission and information on commercial software royalties should be directed to 
the head office of Standards Australia New Zealand requests should be directed to Standards New Zealand 

Up to 10 percent of the technical content pages of a Standard may be copied for use exclusively in-house by purchasers of the 
Standard without payment of a royaity or advice to Standards Auswlia or Standards New Zealand. 
inclusion of copyright material in computer software programs is also permitted without royaity payment provided such programs- 
are used exclusively in-house by the creators of the programs. 

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the Standard 
is amended or revised. The number and da@ of the Standard should therefore be cleariy identified. 
The use of material in print form or in computer software pmgcaxns to be used commercially, with or without payment, or in commercial 
conhacts is subject to the payment of a myaity. This  poiicy may be varied by Standards Austxaiia or Standards New zealand at any time. 
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AUSTRALIAN/NEW ZEALAND STANDARD 

1 Scope and object 

The object of this Standard is to specify terminology and test methods for declaring the 
characteristics of Anger type GAMMA CAMERAS. These Consist Of a COLLIMATOR, a DETECTOR 
SHIELD, and a RADIATION DETECTOR ASSEMBLY, together with recording and display devices. 

2 Terminology and definitions 

For the purposes of this Standard, the definitions given in IEC 788 apply, together with the 
supplementary definitions given in annex A. 

Defined terms are printed in small capitals. 

3 Test methods 

All meaSUrementS shall be pertormed with the PULSE AMPLITUDE ANALYSER WINDOW settings 
specified in table 1. 

Additional measurements with other settings, as specified by the manufacturer, can be 
performed. Before the measurements are performed the camera shall be adjusted by the 
procedure normally used by the manufacturer for an installed unit and shall not be 
adjusted specially for the measurement of specific parameters. 

Unless otherwise Specified, measurements shall be carried out at count rates not exceed- 
ing 20 O00 counts per second. 

3.1 Measurements of SYSTEM SENSITIVIN 

The measurement shall be carried out using the cylindrical phantom of polymethyl- 
methacrylate as specified in figure 2. The plane source shown i? figure 1 shall be placed 
in the cylindrical hole with the dimensions shown in figure 2, the remainder of the hole 
shall then be filled by a cylindrical pari the dimensions of which are also shown in figure 2. 
The phantom, including the source, shall be placed on the COLLIMATOR (distance d = O) 
and centered on the COLLIMATOR AXIS. 

The measured value shall be expressed in counts s-’ . Bq”. 

NOTE - Measurements of SYSTEM SENSITIVITY without scatter, using the source cuvette of figure 1 placed 
directly on the COLLIMATOR FRONT FACE, may. be carried out. 
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2 
3.2 LIN€ SPREAD FUNCTION, FWHM, FwTM and EW 

3.2.1 Measurement Of the LINE SPREAD FUNCTION With COLLIMATOR 

A solution containing a selected radionuclide shall be placed in a tube with an inner 
diameter of 1 mm and length approximately equal to the width of the FIELD OF VIEW. This 
tube shall be placed with its axes perpendicular to the COLLIMATOR AXIS and aligned 
parallel to one of the electronic axes at the depth of measurement in water or water- 
equivalent material covering the whole FIELD OF VIEW. The air gap between the COLLIMATOR 
FRONT FACE and the surface of the scattering medium shall be less than 5 mm. The depth 
of the scattering medium along the COLLIMATOR AXIS shall be 200 mm. 

The measured quantity L(x), for example the number of counts, shall be integrated within 
sets of areas with length not more than 30 mm and parallel to the line source and width 
equal to or leSS than 10 % Of the FULL WIDTH AT HALF MAXIMUM (FWHM) at the depth Of 
measurement- The areas shall abut each other. 

The measured quantity shall be expressed as a percentage of the maximum value. The 
lateral extension of the set of areas shall be to a point where the measured quantity is 1 % 

number of counts at the maximum of the LINE SPREAD FUNCTION shall be at least 10 O00 at 
each distance from the COLLIMATOR. If some other quantity is measured, provision shall be 
made to obtain the same statistical accuracy. The measurement shall be carried out in 
three parallel planes with the center of the sources at 50, 100 and 150 mm from the 
COLLIMATOR FRONT FACE and the source aligned parallel to the X- and Y-electronic axes. 
A radionuclide appropriate to the COLLIMATOR in use shall be chosen from table 1. 

Of its maximum value, O f  up to the border Of the DETECTOR FIELD OF VIEW. The measured 

3.2.2 MeaSUlement Of the INTRINSIC LINE SPREAD FUNCTION 

A multiple slit transmission phantom shall be used as shown in figure 4. 

NOTE - This phantom is only suitable for energies equal to or less than 140 keV. 

The slit transmission phantom covering the entire FIELD OF VIEW shall be placed at the 
centre of the detector face (COLLIMATOR removed) and the area outside the FIELD OF VIEW 
shall be shielded with lead. 

An uncollimated shielded source shall be positioned vertically above the centre of the 
phantom at a distance of at least five times the maximum linear dimension of the circular 
FIELD OF VIEW (2 m for a 40 cm circular FIELD OF VIEW camera, figure 5). The orientation of 
the phantom shall be adjusted until its slit axis is aligned parallel to the X- or Y-electronic 
axis. Digital data shall be acquired with a pixel size equal to or less than 1 O % of the intrin- 
sic FWHM. The peak pixel number of counts shall be greater than 1 000. Profiles of width 
30 mm f 5 mm shall be obtained at right angles to the slit axis. 

3.2.3 Evaluation of the measurement of the LINE SPREAD FUNCTION. 

From the measured LINE SPREAD FUNCTIONS (3.2.1 and 3.2.2) the following data shall be 
obtained: 

a) The calculated MODULATION TRANSFER FUNCTION (MTF) from the measurements 
described in 3.2.1, presented as a set of graphs with linear scaling; 
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