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The Use of Radiation in Cancer Rx

X (Roentgen) Ray was discovered In 1895:":

Received the 15t Nobel Prize of Physics in 1901



The Use of Radiation in Cancer Rx

The Discovery of Uranium (1896) and Radium
(1898) by Becquerel and Curries
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Becquere, Pierre & Marie Curie
Received the Nobel Prize of Physics in 1903



The Use of Radiation in Cancer Rx

The 1stradiotherapy case in 1896 in Vienna - ..

Angioma case treated by Radium by Wickham in 1899
=

1896 patient, Vienna: 70 vears later
B2-5-1-1 1896, HbME—RINES « B2-5-1-2 18995, Wickham & &/ #HH
HmHisTEA. WERRE TR MmEEREDERSRE A

70 years after the treatment



The History of Radiation in Cancer Rx

= 1896 — First case of radiotherapy .

= 1920’s — X-ray therapy for laryngeal cancer; radlum <
therapy for cervical cancer ‘

= 1930’s — Fractionated radiotherapy by Courtard

= 1950’s — Co-60 treatment for cancer

= 1954 — First patient treated with Proton (Berkeley)

= 1970’s — Applying CT in the diagnosis and planning
for radiotherapy

= 1977 — First patients treated with Carbon/Neon

= 1980’s — Intensity modulated radiotherapy (IMRT)

= 2000’s — Imaging guided radiotherapy (IGRT)



BEVALAC

Lawrence Berkeley Laboratory, BEVatron + SuperHILAC, circa 1974




anchrontron & Treatment Room

= Two lon Sources
= Proton, 50 — 250 MeV
= Carbon, 85 -430 MeV
=  Switch time, less than 20 sec
= Helium and Oxygen (non-medical)




Radiations used for car::;r; ion
Radiotherapy

Elec- X-ray
tron y-ray

Neon Carbon  Neutron Proton Pion

Mass 20 : 1% £ £ 0 : U7 :1/1800 -




Rational for Proton and Heavy lon Rx

1. The dose delivered to non-target tissues relative to
the dose delivered to target tissues is lower than for %
other radiation beams due to the depth dose '
distribution.

2. The lateral and distal dose gradients are higher than
for other radiation beams enabling better splitting of
the target and normal tissues.

3. Forions such as carbon, a differential RBE with
depth results in a higher biological dose in target
tissues compared to surrounding normal tissues.



ints of [nken

nts Fao

10.0 Gy 40.0 Gy
35.0 Gy 35.0 Gy
30.0 Gy 30.0 Gy
25.0 Gy 25.0 Gy
20.0 Gy 20.0 Gy

e ratio of integral dose to body outside target = 1.76
e ratio of volume of body outside target receiving > 2 Gy = 2.47




Proton vs. IMRT — Prostate Cancer

e ratio of integral dose to body outside target = 1.81
e ratio of volume of body outside target receiving > 2 Gy = 2.59




The “Ideal” Beam of Cancer Therapy

= Carbon ion Radiotherapy Is featured with
= High Precision — physical advantage
= High Biological Effectiveness — biological advantage

2] Plan for, bon ions
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Durante M, Loeffler JS. Charged particles in radiation oncology. Nat Rev Clin Oncol. 2010 Jan;7(1):37-43



The “Ideal” Beam of Cancer Therapy -

= Carbon ion radiation therapy is highly J
effective for cancer treatment — with more o
than 20K patients treated '

* Investment for a carbon ion radiation facility
Is vast — e.g., SPHIC cost US$400 million
Including a 200-bed hospital

Questions

1. Is it need to replace X-ray radiation by CIRT
or proton radiation ?

2. What are the types of cancer that fit CIRT ?




Select the Right Beam

* The selection of beams
= Conventional X-ray radiation therapy
= Particle radiation therapy

= The considerations

Side effects Quality of Life

Disease control Control vs. Failure



.,
()
&

5
<= A=
',
IS

IAEA.

Ir.ternational Atomic E Q_v.

Yoy For



