
Author’s Accepted Manuscript

Dosimetry Audits and Intercomparisons in
Radiotherapy: a Malaysian Profile

Noramaliza M.Noor, A. Nisbet, M. Hussein,
Sarene Chu S, T. Kadni, N. Abdullah, D.A.
Bradley

PII: S0969-806X(17)30373-0
DOI: http://dx.doi.org/10.1016/j.radphyschem.2017.03.046
Reference: RPC7506

To appear in: Radiation Physics and Chemistry

Received date: 30 September 2016
Accepted date: 30 March 2017

Cite this article as: Noramaliza M.Noor, A. Nisbet, M. Hussein, Sarene Chu S,
T. Kadni, N. Abdullah and D.A. Bradley, Dosimetry Audits and
Intercomparisons in Radiotherapy: a Malaysian Profile, Radiation Physics and
Chemistry, http://dx.doi.org/10.1016/j.radphyschem.2017.03.046

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/radphyschem

http://www.elsevier.com/locate/radphyschem
http://dx.doi.org/10.1016/j.radphyschem.2017.03.046
http://dx.doi.org/10.1016/j.radphyschem.2017.03.046


 Dosimetry Audits and Intercomparisons in Radiotherapy: a Malaysian 

Profile 

Noramaliza M.Noor
1*

, A. Nisbet
2,3

, M. Hussein
3
, Sarene Chu S

4
, T. Kadni

5
, N.Abdullah

5
, 

D.A. Bradley
6
 

1
Department of Imaging, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, 43400 

UPM Serdang, Selangor, Malaysia. 
2
Centre for Nuclear and Radiation Physics, Department of Physics, University of Surrey, Guildford, 

GU2 7XH, UK   
3
Department of Medical Physics, St Luke’s Cancer Centre, The Royal Surrey County Hospital NHS 

Trust, Edgerton Road, Guildford, GU2 7XX, UK 
4
Ministry of Health Malaysia, Engineering Services Division, Level 2-5, Block E6, Parcel E, Precinct 

1, Federal Government Administrative Centre, 62590 Putrajaya, Malaysia. 
5
Secondary Standard Dosimetry Laboratory Malaysia, Malaysian Nuclear Agency, Bangi, 4300 

Kajang, Selangor, Malaysia. 

 
*
Author for correspondence:  noramaliza@upm.edu.my 

Abstract 

 

Quality audits and intercomparisons are greatly important in ensuring control of processes in 

any system of endeavour. Present interest is in control of dosimetry in teletherapy, there 

being a need to assess the extent to which there is consistent radiation dose delivery to the 

patient. In this study we review significant factors that impact upon radiotherapy dosimetry, 

focusing upon the example situation of radiotherapy delivery in Malaysia, examining existing 

literatures in support of such efforts. A number of recommendations are made to provide for 

increased quality assurance and control. In addition to this study, the first level of 

intercomparison audit i.e. measuring beam output under reference conditions at eight selected 

Malaysian radiotherapy centres is checked; use being made of 9 μm core diameter Ge-doped 

silica fibres (Ge-9μm). The results of Malaysian Secondary Standard Dosimetry Laboratory 

(SSDL) participation in the IAEA/WHO TLD postal dose audit services during the period 

between 2011 and 2015 will also been discussed. In conclusion, following review of the 

development of dosimetry audits and the conduct of one such exercise in Malaysia, it is 

apparent that regular periodic radiotherapy audits and intercomparison programmes should be 

strongly supported and implemented worldwide. The programmes to-date demonstrates these 

to be a good indicator of errors and of consistency between centres. A total of eight beams 

have been checked in eight Malaysian radiotherapy centres. One out of the eight beams 

checked produced an unacceptable deviation; this was found to be due to unfamiliarity with 

the irradiation procedures. Prior to a repeat measurement, the mean ratio of measured to 

quoted dose was found to be 0.99 with standard deviation of 3%. Subsequent to the repeat 

measurement, the mean distribution was 1.00, and the standard deviation was 1.3%. 
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1. Introduction 

The medical use of radiation and the supporting dosimetry are well understood processes, 

controlled in accord with established international practices and tolerances. Protocols 

supporting these continue to evolve in line with the notion of continuing quality 

improvement. Present interest concerns therapeutic applications and in particular, the 

accuracy and precision of delivery of the elevated doses that support curative and palliative 
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