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The Promise of Protons  

ÅCancer and radiation therapy  

ÅThe promise of protons 

ÅUFHPTI: missions and operation 

ÅThe economic impact 

ÅThe futureéé. 
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Cancer and Radiation 
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The Promise of Protons:  Cancer & Radiation  

ÅCancer affects 1 in every 3 Americans  

ÅCancer is 2nd most common cause of 
death in the US 
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The Promise of Protons:  Cancer & Radiation  

Standard Cancer Therapy 

Local 

Surgery Radiation 

Systemic 

Chemotherapy 
Hormonal & 

Targeted 
therapy 

Immunotherapy   

ÅCryosurgery, laser, & HIFU are local therapies used in certain settings. 
ÅRadiation may be delivered with an external source (external beam 
therapy), an implanted or intracavitary  source (brachytherapy ), or an 
isotope (systemic) 



The Economic Club of Florida, Tallahassee 2018 0813  

The Promise of Protons:  Cancer & Radiation  

ÅRadiation used in ~50% of cancer patients 

ÅMost is External Beam Radiation Therapy 
using a radiation source external to 
patientõs body 

ÅMost EBRT uses X rays (Photons) aka 
òconventional radiation therapyó 

 
Including  cancers of the prostate, breast, lung, colorectum, 
brain, head & neck, female organs, male organs, urinary 
tract, lymphatic system, and children 



The Economic Club of Florida, Tallahassee 2018 0813  

The Promise of Protons  

 

The Promise of Protons 



First Principles of Radiation Therapy  

Radiation Therapy is a non-
specific treatment 

ÅDamages normal tissue 
as well as cancer 

ÅDamage is dose-related 
and volume -related 

ÅDose distribution is key 
determinant of the 
patientõs outcome 
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Water-Equivalent Depth (g/cm2) 

Depth dose comparison of 18 MV X-rays & Protons  
Dose Distribution: Depth dose for X rays & Protons 

18 MV Photon (X ray) 

18 MV Photon (X ray) 

Proton 
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The Promise of Protons:  Photons (X rays) 

Á X rays leave a track of damage like a bullet  

Á The dose decreases with depth of penetration 

Á There is a higher dose (red) along the entrance 
path than in the target, and more dose along the 
exit path 

Á Protons are particles with mass; they only penetrate 
the body according to the energy they are given 

Á They can be programmed to stop in the target (tumor)  

Á The entrance dose is much less and there is no exit 
dose 

 



WHAT IS THE IMPACT OF 
RADIATION DOSE TO NORMAL 

TISSUE? 
Modeling Radiation Dosimetry to Predict Cognitive 
Outcomes in Pediatric Patients with CNS Embryonal 

Tumors Including Medulloblastoma  
Merchant et al, IJROBP - 2006 

ÅEach Gy increased IQ decline 

ÅTHERE WAS NO DOSE THRESHOLD  

Merchant.  Cancer J 15:298-305. 
Merchant et al. J Neurosurg  104: 94-102. 
Merchant et al. Pediatr Blood Cancer 51: 110-117. 
Merchant et al.  J Clin  Oncol 27:  3691-3697. 



Craniopharyngioma: IMRT vs SRT vs PT Craniopharyngioma -Comparative Dose Distribution  

IMRT: photons  SBRT: photons  Protons 

CLINICAL DATA:  ~850 pediatric 
brain tumors treated, including >100 
craniopharyngiomas , pc Dr. Daniel 
Indelicato .. Collaboration with St. 
Jude Research Hospital, NHS, PPCR 

Mean Dose 
cGyE 

IMRT  STR PT 
 

 %  dec 
with PT  

body  233 215 63 71% 

brain 888 810 358 65% 

LTL 951 1200 370 61% 

LH  2749 3299 815 61% 

Target Dose of 54 GyE 



 

 

36 Gy/CGE  Mean Dose 

Cardiac IMRT  Proton 

Mean Dose 20 1 

Dosimetry :   courtesy of Z 
Li PhD, D Louis CMD.  

RATIONALE:  Increased risk of 
2nd malignancy with dose Ó 4 
Gy (Travis et al, 2002, 2003, 
Tukenova, 2010)  
Increased risk of cardiac 
disease with doses Ó1Gy 
(Mulrooney  2009, Darby 2013). 

Craniospinal Axis Irradiation: 3DCRT vs PT  Medulloblastoma:  Photons & Protons  

CLINICAL DATA:  Giantsoudi  et 
al, IJROBP 95: 2016:  111 children, 5 
y, similar disease control and acute 
toxicity to historical controls. 
éanticipating less late effects.  



Impact of Radiation on Ischemic 
Heart Disease in Breast Cancer 

Patients 

DESPITE A SURVIVAL 
ADVANTAGE WITH 
with RADIATION in 
breast canceré. 
The rate of major cardiac 
events increased by 7.4% 
for each increase of 1 Gy 
in the mean RT dose to 
the heart 

Darby S et al. Risk of Ischemic Heart Disease in Women after Radiotherapy for Breast Cancer. New 

England Journal of Medicine 2013; 368(11):987-98 



Breast Cancer:   IMRT and PT 

Xu et al Can proton therapy improve the therapeutic ratio in breast 
cancer patients at risk for nodal disease? Am J Clin Oncol 2013.  
Bradley et al. Early Clinical Results. 2017. 

IMRT 3DPT 

Mean heart dose 5 Gy 1Gy 
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UFHPTI: 
The University of Florida Proton Therapy Institute  

Mission and Operation  

 

 



University of Florida Proton 
Therapy Institute Mission  

With the compelling rationale for protons, UF 
decided to create a proton facility  

Missions  

ÅProvide best patient care possible 

ÅConduct research into best indications and 
techniques for proton therapy  

ÅFiscal stewardship*  

ÅEducation  

*Funded by state grants, city loans, bonds, 
philanthropy  



University of Florida Proton 
Therapy Institute:  Operations  

Å1st proton facility in Southeast US, opened in 2006 

Å501c3, Affiliated with University of Florida  

ÅMission of Patient Care and Proton Therapy 
Research 

Å>255K treatments to >7500 patients, >1500 children 

Å~40 Prospective Clinical Trials and Studies 

Å~98% of patients involved in outcome studies 

Å150 staff including 11 subspecialty MDs, 11 PhD 
Physicists,  and 12 engineers 



 
ÉGainesville:  

University of Florida 
and College of 
Medicine (COM)  

ÉJacksonville:  second 
UF COM campus and 
site of the UF Proton 
Therapy Institute  

ÉPopulation ~ 1.3 m 
É International air and 

sea ports 
ÉExcellent interstate 

highways  



UFHPTI Treatment Floor  
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Proton Area  

Photon Area  

PET-CT 

Large 
Bore CT 

MR 

Eye Treatment Room  

230 MeV 

Cyclotron 
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The Promise of Protons: Facility  

440,000 lbs Cyclotron 


