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Radiation Sensitizers

e Radiation Protectors

Fractionation

olume of normal tissue
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adiation Use

Photons (x-rays and gamma rays

Particles (subatomic)




y Particle Therap

mental principles of radiation delivery
ged despite technical changes

e primary goal of radiation oncology has always b
it the target and eliminate radiation to non-target

here is no known threshold dose below which radiz
ecomes potentially harmless

ytherapy — early 1900’s
-Megavoltage x-rays — 1930’s
Therapy — 1950’s
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Dose (Gy) (cobalt equivalent)

ure 1.5 Dose-response curves for tumor control probability

(thick solid line) and for normal tissue complication probability

(NTCP) (a thin solid line for large volume treatment and a dotted
line for a reduced volume of irradiated normal tissues.)

Suit and Chu 2008
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1 each modality, radiation biology and
found ways to improve delivery over time

hytherapy

rface, intracavitary, interstitial, low and high dose

sh energy, 3D conformal, IMRT etc

ning, ‘IGRT’, match, patch, and stack Br




rollability of particles depends pri

— Electrons
— Protons
Neutrons




Controllability of radiation beam

Biologic effect
Cost of delivery

Is there an ideal beam?
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Jrticle Therapy
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Protons

eoretical Scientific Rationale

Scientific Validation
— 1950’s — 1980’s

echnical and Operational, and
inical Validation

990’s — present



cientific Rationale: Protons
1940’s

46 Robert R. Wilson, PhD
roposed protons in the
treatment of cancer

Robert Wilson



Protons

ental data obtained in the 1950’s demonstrz
of SOBP protons as compared to Co®° is
ximately 1.1.

roton RBE = ease of use in clinical situations - if y
e dose with x-rays, you can safely do so with prc

sical and biologic basis of protons
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Scientific Valida

sical and biologic basis of protons ap
ke for a modality to investigate for clinic

ext natural step was to try and validate
ical ideas
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Berkeley, USA

Lawrence and Tobias

patients with protons to the
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Proton Development
1960’s

1961 radiosurgery program at
MGH/HCL with Dr. Kjellberg

— NEJM 278:732, 1968
— NEJM 309:269, 1983

1967 proton began in Dubna,
Russia

— Program ran through 1996 with
124 pts
ITEP in Moscow, Russia began
treating in 1969

— completed 4162 patients through
7/09




Proton Development
1970’s

e Development of ocular
melanoma treatments at
MGH/HCL

— Dr. Gragoudas and team
— Dr. Koehler and team

» 1006 patients treated at MGH/HCL:
1975-1986

— 96% of patients had tumor controlled in the
eye at 5 years*

— Overall, 89% retained eye, including 97% of
small lesions*

VLT TS TV

e Ty 'f-c'c_i. Erm{:r“&, "fﬁ-«rﬁj

— Greater than 50% of patients retain vision
better than 20/100/

b7 MOVe Y 'sekue inibaling

*Munzenrider et al. IJROBP. 17: 493-498
*Munzenrider et al. IJROBP. 15: 553-558
AGragoudas et al. Ophthalmology. 94: 349-353



Proton Development
1970’s — 1980'’s

Large field fractionated
protons at MGH/HCL

— Drs. Suit, Goitein, &
Munzenrider

— HCL Staff

— Chordomas,
chondrosarcomas

St Petersburg, Russia

Chiba and Tsukuba
University, Japan
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logic effects
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ninary studies showed clinical effects &
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aboratory Research |
1950’s — mid 1980’s
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blogy too great

elerators too large for hospital

many personnel necessary to keep operatic

pensive to build
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Operational,
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1990’s - present




In Integrating Pa
outine Radiation Oncolog

lenges of particle therapy in the 1980’s

Bring this technology into the clinical setting with
advantages of hospital infrastructure

- Develop hardware and software to make this possik
Develop facility and infrastructure to make it run as

“effortlessly and efficiently” as conventional therap |

grate the technologies, facilities, personnel
he differences, for the most part, are

any preexisting structure to facilitate




grating Particles into ‘Rou
Radiation Oncology’

Hospital based particle therapy

Loma Linda University

— James M. Slater, MD, Daniel Miller,
PhD and team
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Group (PTCOG)

was started in mid 1980’s by James Slater, MD
rman Suit, MD at MGH/HCL

e to bring together an international group to de
ents for clinical proton facility
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bton Radiation Oncology Group (PROC
NCI-ACR funded

Chordoma — Chondrosarcoma of Skull Base

— Dose randomization
— MGH/HCL, LBL, LLU

arly Prostate

Dose randomization
70.2 vs 79.2 Gy
U, MGH/HCL

vynX and Paranasal Sinuses




Xpa
mid 1990’s

 Expanded Clinical Investigations
Prostate (early)
Oropharynx cancer
Macular Degeneration
Pediatrics
Early lung cancer
Primary liver cancer
Early breast cancer
Locally advanced lung cancer










