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 Cancer radiation treatment and planning 

 Detectors and dosimeters for clinical 
applications 
◦ Radiation protection, radiation oncology and 

nuclear medicine as well as high energy physics 
applications. 

 
◦ Based on ERA results for 2010 (Excellence in 

Research for Australia) CMRP was awarded rating 4 
"above world standard performance” 

◦ Relative to other Australian universities assessed, 
our standing is 1st out of other 5 in this category 

 



 Abnormal growth of tissue cells within the 
prostate gland (semen-producing gland) 

  

 With time, the malignancy may spread to 
surrounding regions such as bones and 
lymph nodes  
◦ Life-threatening 

◦ Metastases 

 

 Men over 50 at particular risk 

QuickTime™ and a
 decompressor

are needed to see this picture.



 Most common cancer in men 

 85% of men over 65 years old are diagnosed 

 One in 9 men in Australia will develop prostate 
cancer in their lifetime1 

 

 Incidence and mortality: 
◦ >20,000 cases of prostate cancer diagnosed each 

year in Australia (nearly 30% of all male cancers)  

◦ Responsible for >3,000 deaths2 

 

 “As many men die from prostate cancer as 
women die from breast cancer but... a national 
survey by PCFA in 2002 showed that while 78% 
of women felt well informed about breast cancer 
– only 52% of men felt informed about prostate 
cancer”             

     Prostate Cancer Foundation of Australia, 2010 

 

 
 

 

[1] http://www.cancer.org.au/aboutcancer/cancertypes/prostatecancer.html 
[2] http://www.prostate.org.au/articleLive/pages/Prostate-Cancer-Statistics.htm 



Australian Institute of Health and Welfare  
Australasian Association of Cancer Registries Report 2008  



 Early prostate cancer may 
show no symptoms- curable if 
detected. 

 

 Later development manifests as 
pain in pelvic bones or urinary 
complications. 

 Urinary symptoms may not be 
linked to cancer at all. 
• May be caused by common, 

benign, non-life threatening 
problems. 

 
The doctor must examine you in 

more detail… 
 

 



 Prostate Specific Antigen Test (PSA) 
◦ Protein produced by the prostate. 
◦ Prostate volume tends to increase 

with age, so PSA production also 
increases. 

◦ Tendency for ‘false-positive’ 
diagnosis (only one in three elevated 
PSAs caused by cancer1). 
 

 Digital Rectal Examination (DRE) 
◦ The doctor physically examines the 

prostate and checks for 
abnormalities (hardness). 
 
 [1] http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/prostate_cancer_and_the_psa_test?open 



 Biopsy 
◦ Check tissue sample for 

cancerous cells. 

◦ Definitive test yields stage and 
grade information. 

 

 Combination of tests 
determine risks the cancer 
poses to man’s health and life 
expectancy. 

Kloo: A combination 
of both a DRE and 
PSA blood test is 
recommended. These 
tests should be 
considered as part of 
a 
general male health 
check annually from 
50 years of age or 40 
if there is a family 
history of prostate 
cancer. If either the 
DRE or PSA tests are 
abnormal, the doctor 
may conduct a 
second series of tests 
or refer to a 
Urologist, who may 
recommend a biopsy. 
The biopsy is a 
definitive way of 
diagnosing prostate 
cancer and will 
determine the stage 
(how far the cancer 
has spread) and grade 
(how rapidly it is 
likely to spread). This 
information is used to 
determine the risk the 
cancer poses to the 
man’s health and life 
expectancy.  

 



 Surgery (radical prostatectomy) 
◦ Side-effects: impotence and incontinence. 

 Radiation therapy  
1. External beam 

 
 

 
 
 
 
 
 

Linear Accelerator = LINAC 



2. Brachytherapy 
◦ Brachys = short, close, near-distance 

◦ Direct delivery of radiation to tumour with 
excellent sparing of surrounding ‘normal’ tissue 

 Radioactive source: 
◦ Iodine-125 (LDR) 

◦ Iridium-192 (HDR) 



 Permanent Prostate Brachytherapy (PPB) 

http://www.bkmed.com/pages/Brachytherapy_en.html 
 



Images to computer 

planning system 

Current  Technology - TRUS 

Transrectal Ultrasonography 
(TRUS) do not provide seed 
location 

Ultrasound Guided 
insertion of small 
radioactive seeds 



 More Radiation = better cancer control 
 

 Urethral toxicity 
◦ Incontinence 
◦ Retention 
◦ Dysuria, hematuria 
◦ Frequency, urgency 

 

 Rectal and bowel toxicity 
◦ Bleeding 
◦ Frequency, urgency 

 



http://www.nytimes.com/2009/06/21/health/21radiation.html?pagewanted=all 

http://www.nytimes.com/2009/06/21/health/21radiation.html?pagewanted=all




+ = 

Gamma Camera 
>US$ 700,000 

TRUS 

 

•Gamma camera lacks 
anatomical information, 
which is provided by 
proposed medipix dataset 
fusion with ultrasound 
images 

•Tiled medipix detectors 
in TRUS probe for multiple 
views and therefore, seed 
triangulation 



 Combine the best of both imaging worlds 

QuickTime™ and a
 decompressor

are needed to see this picture.



•Preliminary experiments concluded 

•Seed position reconstruction feasibility completed 
(using mathematics programs) 

•Presentation very well received at Australasian 
Brachytherapy Group Conferece in Perth, April, 2011 
and Canberra March 2012. 

•Well-known problem and exciting field to be 
working in! 

•Poster presentation in Valencia, Spain, October 
2011 





 Existing techniques very well-developed and practised 
globally 

 

 As technology is further developed, associated toxicity 
rates will diminish 

 

 Aim to develop a streamlined process: so-called ‘one stop 
shop’  

 

 Prostate cancer is a treatable disease. However, its 
management can be complex. It is important that patients 
are offered various treatment options and play a role in 
the decision-making process. This can only be done by 
consulting both the urologist and the oncologist. 

 

 





 http://www.cancer.org.au/ 

 

 http://prostatecancer.org.au/ 

 

 http://www.prostate.org.au/articleLive/ 

 

 http://www.canceraustralia.gov.au/ 
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