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Dosimetry audit

Palmer et al. Dosimetric audit in brachytherapy. Br. J. Radiol. bjr.20140105 (online ahead of print)  



The value of external audit in physics

Ç Complementary to routine local QC schedules and procedures

Ç Objective review of processes

Ç Promotes reflection of ólocal routine practiceô

Ç Fully independent dosimetry method

Ç Access to specialist phantom or dosimeters

Ç Evidence of quality review

Ç Additional level of security

Ç Major errors have been detected by external audit
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In brachytherapyé 

Ç local QC sometimes only straight 

catheters,

Ç óHistoric practiceô has momentum,

Ç Sometimes less investment/focus,

Ç Lack of prior audit/review



The need for clinical dosimetry audit

ñ a way to find out if healthcare is being 

provided in line with standards ò 2014

Ç Mandatory in many countries

Ç Advocated by majority of physicists to:

é.fulfil legal requirement, for QA of clinical trials, best-practice, 

minimise risk of error, avoid litigation, add securityé.. 



ñ dosimetric audit can provide 

valuable opportunities to ensure 

safe delivery of radiotherapy ò 2008

The need for clinical dosimetry audit



ñ the department should 

have taken part in the 

external quality control 

programme ò 2013

The need for clinical dosimetry audit



The need for brachytherapy dosimetry audit

ñ to ensure services being delivered offer high quality 

brachytherapy to patientsé provider must participate in the 

national inter-departmental dosimetry audit programme ò 2013



The need for reassurance ïexternal beam

France, 2004. Court case 2013.

Wedge commissioning error.

Negligence in installation of new 

software and training planning staff.

2 doctors & 1 physicist charged with 

manslaughter, ñfailure to help people in 

danger & destroying evidenceò.

Recommended peer review and audit, 

with adequate physics support.



The need for reassurance ïbrachytherapy

Ç Relatively simple process of HDR dose delivery (position and 

time), but masks the complexity of modern brachytherapy:

Ç 3D image-based, 3D target and OARs, inverse planning optimisation

Ç Difficult dosimetry, high dose gradients, large dose ranges, small 

scales

Ç The fallibility of software/hardware/physicist

Point A



HDR brachytherapy errors
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Previous HDR brachytherapy audits

ñéto date, dosimetric audits of HDR facilities have not been 

conducted despite the high risks associated with these 

treatments due to the challenges presented by measuring 

doses in steep dose gradientsò 

(Haworth et al 2013)

Ç Lack of óadvancedô end-to-end dosimetry audits in clinical 

brachytherapy physics practice.



Elfrink et al (2001)

Ionisation chamber,

Netherlands and Belgium

Roue et al (2007),

TLD, EQUAL-ESTRO 

mailed audit

Haworth et al (2013),

TLD,  Australian audit 

Previous HDR brachytherapy audits



Tedgren et al (2008)

Well chamber, Sweden

Previous HDR brachytherapy audits

Lee et al (2013-14, in progress)

Well chamber intercomparison, UK



Previous HDR brachytherapy audits

Diez, Aird et al (2013-14, in progress)

Alanine and Farmer chamber, UK
Casey et al (2011)

nanoDot optically stimulated 

luminescence, mailed, USA



Well developed dosimetry audit in UK

Ç 8 regional interdepartmental 

audit groups

Ç Clinical trials audits by NCRI-

funded RTTQA group

Ç Specialist national audits

Ç MV 2008

Ç Electron 2009

Ç IMRT 2010

Ç Rotational 2013

Ç Electronic brachytherapy 2013



UK national brachytherapy audit - Aims

Ç Undertake a UK national audit of HDR brachytherapy 

physics

Ç Aim to detect any clinically significant issues in dosimetry 

or physics processes

Ç Implement an óend-to-endô system audit, including imaging 

and treatment planning system calculation

Ç Measure doses around clinical brachytherapy applicators 

not straight catheters

Ç Measure dose distribution in 3D or multi-2D, not just point 

dose



Candidate dosimeters

Ç Review of dosimeters used in literature

Ç Other options investigated

Ç Selection of EBT3 and triple-channel dosimetry



Dosimetry options

Palmer et al. Physics-aspects of dose accuracy in brachytherapy. J. Contemp. Brachyther. 2012;4(2):81-91



Candidate dosimeters

Ç Existing óstandardô dosimeters not ideal for brachy audit 

application: physical size, dose range, water equivalence, 

energy response, etc

Ç High spatial resolution point measurement  

Ç optical fibre

Ç Multi-plane 2D measurement  

Ç film (EBT3® with triple-channel dosimetry)

Ç Full 3D measurement  

Ç gel/plastic dosimeter (Presage®)



Ge-doped SiO2 6µm x 5 mm with thermoluminescent (TL) readout

Candidate dosimeters: Optical fibre



EBT3 film, 3-colour channel scanner readout, FilmQAProTM

Candidate dosimeters: EBT3 Gafchromic film



Candidate dosimeters: Presage®

Polyurethane with radiochromic material, optical CT readout



Palmer et al. Comparison of methods for the measurement of radiation dose 

distributions in HDR brachytherapy, Med. Phys. 2013;40(6)061707-1-11

Evaluation of dosimeters


