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Particle Therapy in Asia: Current and Future Developments

Radiation therapy (RT) is one of the important treatment modalities for cancer treatment.
The mechanism of radiation to kill cancer cells comprises a physics reaction, a biological
response, and clinical effects. One of the well-known mechanisms is that cancer cell death
results from double strand DNA breakage induced by ionizing radiation.

From the physics perspective, the RT strategy to increase the tumor cell control and
reduce normal tissue protection is to improve the conformity of radiation dose distribution
in tumor. Through the progress in technology including computer science, imaging
processing, and radiation physics, the rapid evolution is developing in radiation therapy
field. From cobalt-60 to linear accelerator, fixed beam to rotational gantry, static block to
dynamic multileaf collimator, and photo beam to particle beam, the improvement of RT
technique significantly reduces the normal tissue side effects.

From the biology perspective, the relative biological effectiveness (RBE) is another
factor to determine the tumor response to radiation. The strategy to increase RBE of
radiation consists of increasing radiation dose per fraction or by using carbon ion and boron
neutron capture therapy, which became feasible by the progress of RT techniques
especially in Asia.

From the clinical perspective, to cure cancer patients requires both local and systemic
tumor control, which means to prevent local tumor recurrence and distant metastasis. To
achieve the goal takes combined-modalities treatment, including local treatment such as
surgery, intervention, and RT as well as systemic treatment such as chemotherapy, targeted
therapy, and immunotherapy.

In the era of personalized medical care for cancer patient care, the evolution direction of
RT should combine the physics, biology, and clinical perspectives and coordinate with
other treatment modalities to optimize the treatment for individual patients. A
multidisciplinary collaboration allows the RT development to meet the requirement in this
era. This means more transdisciplinary education, dialogues, brainstorming, and teamwork
are essential for the RT evolution now and in the future.

Hsiang-Kuang Tony Liang (3 #£-%)
Education
1994  B.S., Department of Physics, National Taiwan University (NTU)
2004  M.D., College of Medicine, NTU
2017~ Ph.D. Candidate, Biomedical Engineering Institute, NTU
Board Certifications
2008  Board of Neurology, Taiwan
2012  Board of Radiation Oncology, Taiwan
Current Appointments
2012~ Attending Physician, Division of Radiation Oncology, NTU Hospital
2013~ Planning Committee Member, NTU Radiation Science and
Proton Therapy Center
2016~ Visiting Scientist, Proton Medical Research Center, University of
Tsukuba, Japan
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Casualties : over 24,524
Dead: 15,037, Missing: 9,487

©2016 Arifumi HASEGAWA FMU (As of May 14", National Police Agency)
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Series of core damage Hydrogen explosion

Loss of water supply
Temperature increase
Core melt down
Core melt through

Hydrogen generation
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Hydrogen explosion

Arifumi HASEGAWA FMU JNES

fumi HASEGAWA FMU TEPCO

Proliferation of the radionuclides Time course of air dose rate in the Fukushima prefecture

Cs-137 deposition on the surface of the soil (map)

1-131 concentration of the air (land surface) ~ Cs-137 concentration of the air (land surface) (Sv/h)

A
O 30km radius 11/Mar 15/Mar

i o ‘The National Diet of Japan, the Fukushima Nuclear Accident Independent Investigation Commission. The official report of the
©2016 Arifumi HASEGAWA FMU  Fukushima Nuclear Accident Independent Investigation Commission : executive summary, 2012, http://ci.nil.ac.jp/ncid/BB09744303
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“Was the evacuation risk from nursing-home after the
Fukushima accident higher than the radiation risk?”

Loss of Life Expectanci %LLE)

A R —

The health risk associated with the rapid evacuation of
elderly residents from nursing care facilities after the
Fukushima accident was 2-to 10 times higher than the
radiation risk of the reference levels for evacuation that are
recommended by the ICRP.

fumi HASEGAWA FML PLoS One 2015;10:e0137906.
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2011-2012 (after the disaster)
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2010-2011 (before)

(in the evacuation area when the disaster occurred)

6 Arifurm AWA FMU Yasumura, et.al., Fukushima J Med Sci.60, 2, 2014
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* Advanced Treatment Hospital
 Cancer & Trauma Center

* Disaster Base Hospital

* HEMS

* 778 beds

Fukushima Medical University (FMU) |
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