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UoW- Centre for Medical
Radiation Physics
» Cancer radiation treatment and planning

» Detectors and dosimeters for clinical

applications

o 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”

o Relative to other Australian universities assessed,
our standing is 1st out of other 5 in this category .,
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What is Prostate Cancer?

» Abnormal growth of |
prostate gland (seme

» With time, the maligr
surrounding regions
lymph nodes
o Life-threatening
o Metastases

» Men over 50 at partic
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Prostate Cancer in Australia

» 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 lifetime! N

» Incidence and mortality:

> >20,000 cases of prostate cancer diagnosed each =
year in Australia (nearly 30% of all male cancers) §

- Responsible for >3,000 deaths?

e — Normal prostate

A
w— Prostate cancer

» “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

T .
[1] http://www.cancer.org.au/aboutcancer/cancertypes/prostatecancer.htm.f.'o_ gfg'&%‘n
http://www.prostate.org.au/articleLive/pages/Prostate-Cancer-Statistics fAtmysics
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Australian Institute of Health and Welfare
Australasian Association of Cancer Registries Report 2008

Cancer Mortality Rates (2005)

Pancreatic
4%

Lung
21%

Unknown Primary Site
8%

Other

43%
Colorectal

11%

Prostate
13%

Total of 22,017 deaths reported
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Diagnosis

» 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 detall...
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Diagnosis

» 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 cancer!).

» Digital Rectal Examination (DRE)

> The doctor physically examines the
prostate and checks for
abnormalities (hardness).
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Diagnosis (continued)

» Biopsy
> Check tissue sample for a
cancerous cells. B \
> Definitive test yields stage and -.E-L'; ;
grade information. i '-—-
2 j
S e &
» Combination of tests s

determine risks the cancer
poses to man’s health and life
expectancy.
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Treatment

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

» Radiation therapy
1. External beam

Linear Accelerator = LINAC
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Brachytherapy

/. Brachytherapy
o Brachys = short, close, near-distance
o Direct delivery of radiation to tumour with
excellent sparing of surrounding ‘normal’ tissue
» Radioactive source:
> lodine-125 (LDR)
o lridium-192 (HDR)

Brachytherapy pellets in the prostate

oo: i\.ﬁéd'l'col
o* . Radiation
e Physics




Transperineal Implantation
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0 m/pages/Brachytherapy._en.html
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Complications

» More Radiation = better cancer control

» Urethral toxicity
o [ncontinence
o Retention
o Dysuria, hematuria
> Frequency, urgency

» Rectal and bowel toxicity
- Bleeding
> Frequency, urgency
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At V.A. Hospital, a Rogue Cancer Unit

VA MEDICAL CENTER
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The Veterans Affairs Medical Center in Philadelphia.

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

For patients with prostate cancer, it is a common surgical procedure:
a doctor implants dozens of radioactive seeds to attack the disease.
But when Dr. Gary D. Kao treated one patient at the veterans’
hDsPital in Phﬂade]yhia, his aim was more than a little off.

Most of the seeds, 40 in all, landed in
the patient’s healthy bladder, not the
prostate.

It was a serious mistake, and under federal rules,
regulators investigated. But Dr. Kao, with their consent,
made his mistake all but disappear.

He simply rewrote his surgical plan to match the number of
seeds in the prostate, investigators said.

Had the government responded more aggressively, it might
have uncovered a rogue cancer unit at the hospital, one
that operated with virtually no outside scrutiny and

botched g2 of 116 cancer treatments jpver a span of more

than six years — and then kept quiet about it, according to
interviews with investigators, government officials and

public records.
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My PhD Research

Pixelated 300 pm thick Si
detector chup (256 x 236
pixels, 55 pum pitch)

Gamma Camera

>US$ 700,000
-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 e Mokl
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Imaging and Treatment Planning

» Combine the best of both imaging worlds
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ZAHRANICNIMA OCIMA

Zaujala mne aplikace fyziky
ve zdravotnickém kontextu

Védeckou stii v Ustavu technické a experimentaini fyziky CVUT absolvoval od z4# do prosince 2011
australsky doktorand Kevin Loo (nar. 1989) z Centra radiaéni fyziky pro medicinu (Centre for Medical
Radiation Physics, School of Physics) University of Wollongong v Sidney. Jeho disertatni price se zabyva
novymi metodami radiaéni lé¢by rakoviny prostaty, tzv. brachyterapil.

V Ustavu technicke 2 experimentdlnd
fyziky CVUT pracoval na adaptaci detek-
toru Medipix 2 pixelovych technologii,

vyvinutych UTEF pro vivej kampakiniho
a citlivého systému k [&2bé rakoviny pro-
staty s pomoct radiace (brackyterapif), keery
by soudasné umoihoval online vizualizace
a zobrazovini thini s vysokym roxlifenim.
Na zitvir svého pobytu v Praze referaval

0 své privci na semindfi v UTER jen se usku-

tednil pod zaititou Ceskos) ki sekee

kontextu mne natolik zavjala, 2e jsem se
rozhodl pokralovat ve vide.

Co vés phivedio na EVUT, respektive
na UTEF? Co jste v&d&! o nadl univeraité
pfed pfijexdem?

O UTEF a jeho védeckych visledcich
s adbornych tymech jsem mél zprivy jiz
doma pfedeviim v ramc mezindrodnibo
védeckého projektu, Prazski skuping mé

irodni vihlas v oblasti radiadniho

IEEE, pobocka Nuclear and Plasma Society.

Jak jste se viastné dostal k oboru? Pece
SRR 4ni rakoviny prostaty kaldéh
neldké. Cim je pro vés radloterapie tak
zajimavi?

Zatimeo muoji rodide pasobi v huma-

nitnick choreck:, ji jsem vidy mél zdjem
o védu a maternatiku, Jako dité jsem byl

vychovin k Geté ke vedélin a k tvrdé pridi,

pHrodovidné predméty jsem mé ve Skale
rid. My'm pivodnim Zivotnim cilem viak
bylo dostat se k animovanému filmu. Na
stiedni $kole jsem visk narazil na toto
zaméfeni, které bylo zajilténo prestizni

zobrazovini a technologie detekee zifent.
Prijel jsem se udit a vyskolit se v pokre-
titych metoddch kaiského robrazavini
pomoci pixelovich detektord ve skuping
vedené Janem Jakibkem.

Jaky byl prvni dojem? Bylo tékké se
v tak krdtkém fase adaptovat na nové
prostiedi?

Hned prvni den mi byl pidélen stal
2 byl jsem sexndmen s pracovaimi tymy
dstavu, které jsou tvofeny pleviiné mla-
dgmi lidmi Praci v UTEF jsem si u?il.

MiZete plibliZit vade pealské plsobeni?

vyzkumnym Gstavem na mistni univerzité.
Primi aplikace fyziky ve zdravotnickém

24 9T 1/2012

Pixelové detektory Medipix a daldl
technologlie - je to unikdtnl pilefitost?

Mym tkolem zde bylo naudit se zikla-
dim oviddini pixelovich detektord Medi-
pix pro potfeby kaiského zobrazovini
svysekym rozlifenim. Je to viznamnd
technologie, kterd vzella 2 jaderné a &is-
ticové fyziky. Tyto detektory poskytuji
mnoho vihod oproti stévajicim zobrazo-
vacim zafzenim, jde napf. o miniaturizac,
vysoké rozlifeni a Olinnost detekee.

V em je toto pracovifté jiné nel na vadi
univerzité v Austrélii?

Nade skupina ve Wollangongu je mendi.
‘Také pro nad vizkum nemime piistup
k takovym laborstofin: a experimental-
nim zatizenim 2 pokrolilym metodim,
jake byly vyvinuty v UTEE Nafe viastni
zatizeni teprve budujeme na ziklade
spoluprice s UTEE Celkove 1ze fici, 2e
maime aktival interdisciplindrni vyzkum,
s mnoha mezindrodnimi magisterskymi
studenty i doktorandy.

Takle jste s touto zahraniénf stakl
spokojen?

“Toto je moje prvni dlouhodoba zku-
denost s tivotem v jiné zemi a pisobe-
nim nia jiné akademické instituci. Trivit
semestr studia v xahranidi je v Australii
béiné reiména pro magisterské studenty.
Prahu budu brit jako svij standard pro
budouci srovidni, ktery se ukizal byt na
velmmi vysoké Grovai, opravdu!

A plény do budoucna?

Po ndvrate do Austrilie mam jeité pred
sebou dva roky doktorského studia. Roz-
kodné bych se rad do UTEF vritil. Kon-
takey by mély pokradovat, ostatné v zimé-
rech nadi skupiny je také piijmout loveka
2 UTEF do nadeho centra.

Doc. Ing. Carlos Granja, Ph.D., UTEF
| Foto: Jifi Ryszawy, Vic EVUT ]

@ National Radiation
— Protection Institute
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Summary

» 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.
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Thank you for your
attention, and continued
support of our research!!
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More information
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- LI'AI.K TO YOUR DOCTOR ABOUT PROSTATE CANCER
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http://www.cancer.org.au/
http://prostatecancer.org.au/
http://www.prostate.org.au/articleLive/
http://www.canceraustralia.gov.au/

