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Agenda
• Macro Level Trends and Tx Comparisons
– PIVOT
– ProtecT

• Tx Options 
– IMRT
– Brachy
– Hypofx
– SBRT

• Is SBRT Data Mature?

• Physician and Patient Selection
– SBRT less operator dependent
– One Size Doesn’t Fit All



• Reflect Tx Heterogeneity
• All [perhaps not equally, depending on 

scenario] good options



• Updated trends: increasing 
utilization of AS as initial 
management strategy

• From nearly 10% in 2009 to 
currently near 40% 

Cooperberg MR and Carroll PR. JAMA. 2015 Jul 7;314(1):80-2.

Low Clinical Risk  
CaPSURE dataset

RP

ASRT

Active Surveillance

Cooperberg et al, JAMA 2015;314(1):80-82

ADT



• 731 men w 
prostate cancer 
randomized to 
observation vs. 
surgery



• 1643 European men Randomized
– Active surveillance v. Surgery v. Radiation

• 10-year Prostate Cancer-Specific Mortality
– No Difference between groups (and low)

• Active surveillance
– By 3 years, 25% patients received Surgery/Radiation

• By 10 years, over half

– Metastatic disease rate 2-3x’s higher 
• but still low

• Critiques:
– 10 yearsà not enough time 

• met dz may translate to decreased OS

– ONLY 1% patients with African/Caribbean ancestry
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Isotope Half life
Time to 
deliver 

90% Dose
Energy (avg)

More 
homogeneous 

plan
Dose Rate Adv?

I-125 59.4d 204d 28.5keV ↑er avg E

Pd-103 17d 58d 20.8keV
(needs more 

seeds/needles
↑time, trauma

dose rate vs. tumor cell 
doubling time, Tpot

Quicker resolution sx’s

Cs-131 9.7d 33d 30.4keV ↑er avg E

dose rate vs. tumor cell 
doubling time, Tpot

Quicker resolution sx’s





288 Low Risk
160 Int Risk, 9% ADT

7.25Gy x 6,   6.5yr F/u



Schutzer ME, et al, Prostate Cancer Prostatic Dis. 2015 Jun;18(2):96-103

Sarosdy MF, et al, Cancer. 2004 Aug 15;101(4):754-60.



5yr Freedom from Progression

85% combined
86% brachy mono

grade 3 
toxicity Brachy + EBRT Brachy

monotherapy
GU 7% 3%
GI 3% 2%

Overall 12% 7%
p=.039

RTOG  0232 had benefit of Central Review 



Low Risk Dz Intermediate Risk Dz



Intermediate Risk Dz
9yr bPFS

84.9% vs. 65.0%
p=.003

No diff in OS, at this time

Rodda S et al, Int J Radiat Oncol Biol Phys. 2017 Jun 1;98(2):286-295

5yr Gr3 GU

18.4% vs. 5.2%
p<.001

5yr Gr3 GI

8.1% vs. 3.2%
p=.124



• M Roach et al, Literature Review of 20 studies 
– comparing Biochemical Effectiveness and Toxicity

Pract Radiat Oncol. 2017 Dec 2. pii: S1879-8500(17)30341-7.



Martin JM, et al, Cancer. 2014 Jul 15;120(14):2114-21

NCDB 1,547,941 
pt tx’s



Brachytherapy:  
Extremely Operator Dependent



Brachytherapy:  
Extremely Operator Dependent

• Masters who have perfected their 
craft
– Must perform hundreds (more?) of 

cases before “this good?”



• Linked SEER registries to Medicare claims 

data

• 6,747pts underwent brachy

– By 251 MD’s @154 hospitals

• 8 experienced brachytherapists submitted 

Pd-103 and I-125 monotherapy pre-implant 

dosimetry plans for central review

• Substantial variability despite uniform Rx

– target volume

– dose homogeneity

– tx margins

– extracapsular seed placement



Dose Escalation, 4 RCT + 5 Retrospective
• Improved bDFSà cancer control
• Slight Increase in toxicity

– Managed w better treatment delivery (3DCRTà IMRT) and targeting (IMRTà IGRT)

Diez et al, IJROBP 2010





100%
97.7%

85.6%
67.9%

7yr bRFS

86.4Gy IMRT



1.5Gy?

Koontz et al, Eur Urol. 2015 Oct;68(4):683-91

Prospective, non Randomized HypoFx Trials



PROFIT 
Trial



Pooled 
1100 

patients



Low Risk Dz Intermediate Risk Dz



History of SBRT Diffusion
• Unique:  Academic hospitals as late(r) 

adopter?
– At inception, some community hospital practices > 

Academic hospitals in output
– High Impact Factor publications evolving



Prostate RT Practice Changing Publications

• ADT
– Diff ADT studies

• D'Amico et al. JAMA. 2004 Aug 18;292(7):821-7

• Denham JW, Lancet Oncol. 2011 May;12(5):451-9.

• Jones CU, N Engl J Med. 2011 Jul 14;365(2):107-18

• Roach M, J Clin Oncol 2008 Feb 1;26(4):585-91.

• Bolla M, N Engl J Med. 1997 Jul 31;337(5):295-300.

• Dose escalation
– Prospective

• Zelefsky MJ, Int J Radiat Oncol Biol Phys. 1998 Jun 1;41(3):491-500

• Hanks GE, Int J Radiat Oncol Biol Phys. 1997 Feb 1;37(3):543-50

– Randomized
• Vergis R, Int J Radiat Oncol Biol Phys. 2010 Jan 19.

• Peeters ST, J Clin Oncol. 2006 May 1;24(13):1990-6.

• Kuban DA, Int J Radiat Oncol Biol Phys. 2008 Jan 1;70(1):67-74

• Gardner BG, J Urol. 2002 Jan;167(1):123-6.

• IMRT techniques
– Dosimetry/Safety

• Ashman J, Int J Radiat Oncol Biol Phys. 2005 Nov 1;63(3):765-71.

• Kao J, Br J Radiol. 2004 Feb;77(914):129-36.

– Retrospective Long-term Outcomes
• Zelefsky M, Int J Radiat Oncol Biol Phys. 2002 Aug 1;53(5):1111-6.

• Brabbins D, Int J Radiat Oncol Biol Phys. 2005 Feb 1;61(2):400-8.

• Cahlon O, Int J Radiat Oncol Biol Phys. 2008 Jun 1;71(2):330-7.)

**
*
*

*
*

*



SBRT Select Seminal Publications

• Quality of Life

– Medicare Claims, negative for SBRT

• Yu J, J Clin Oncol. 2014 Apr 20;32(12):1195-201

– Dose Escalation: negative for 50Gy/5

• Kim D, Int J Radiat Oncol Biol Phys. 2014 Jul 

1;89(3):509-17

– Literature comparison in QOL between 

modalities

• Meier R, Front Oncol. 2015 Apr 7;5:48. do

– Favorable multi-institution QOL comparison 

between diff modalities

• Evans J, Radiother Oncol. 2015 Aug;116(2):179-

84.

• Single Institution Series

– 4yr f/u 

• King C, Int J Radiat Oncol Biol Phys. 2012 Feb 

1;82(2):877-82

– 7r f/u; 9yr f/u abstract only

• Katz A, Front Oncol. 2014 Oct 28;4:301

• Pooled Prospective, 1100 pts

– 1100 pts:  

• King C, Radiother Oncol. 2013 Nov;109(2):217-

21. 

– 2000 pts:

• Freeman D, Front Oncol. 2015 Jan 22;4:369.

*

*

*

*

*



“…considering the widespread increase in the use… 
throughout the United States, these data serve to 
heighten awareness to the possibility that this form of 
prostate cancer therapy may only be clinically efficacious 
in a select subgroup of patients and possibly inadequate 
in others.”

-Anthony V. D’Amico, M.D., Ph.D.

A Word of Caution



no post implant dosimetry or 
supplemental RT



Maturation
• Optimize
– Patient Selection
– Dose (Rx, normal structures)
– Delivery

• Sequencing of Different Technologies
• High Impact Factor Publication
– Rigorous Peer Review



Maturation
• Very Difficult to compare SBRT with more 

established Radiation Treatments

Radium
1905

Robotics
2000’s

era development

Proven,
Refined

Tested, 
Promise



Maturation

Radiother Oncol. 2018 Mar 24. pii: S0167-8140(18)30137-3. 

Tx Delivery Frequency

Radiother Oncol. 2018 Mar 24. pii: S0167-8140(18)30137-3

Tx Dose
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• Cure
• Salvage Options
• Incontinence
• Impotence
• Pain
• Social Disruption

• Length of Treatment
• Being Radioactive
• Bowel Problems
• Burns
• Traveling for treatment
• Getting “the Latest” technology

Convenience
Invasiveness
Toxicity
Efficacy

What 
we say

What 
they fear



One size doesn’t fit all

• Patient Baseline Function
• Comorbidities
• Prostate Size, previous TURP

• Disease Aggression
• Patient Preferences



Paradigm Change
• Cure ≥ Patient QOL
– Reflects downstream uncertainties
• Natural history of Tx’d/recurrent disease
• Where upfront and tx’d disease is located and extent
• Uncertainly regarding Salvage Options and morbidity



More Accurate Biopsy Data
• TRUS-bx w Eigen/Artemis and UroNav techniques

• 3D Mapping Biopsy

Better post-RT Salvage Techniques
• Partial gland Cryotherapy

• Partial gland HIFU
• Partial gland Brachytherapy

More Accurate Imaging
• Mp MRI

• Axumin/PSMA/NaF/Advanced Imaging

Light in a previous dark space



More Accurate Biopsy Data
• TRUS-bx w Eigen/Artemis and UroNav techniques

• 3D Mapping Biopsy

Better post-RT Salvage Techniques
• Partial gland Cryotherapy

• Partial gland HIFU
• Partial gland Brachytherapy

Light in a previous dark space
More Accurate Biopsy Data
• TRUS-bx w Eigen/Artemis and 

UroNav techniques
• 3D Mapping Biopsy

Better post-RT Salvage 
Techniques

• Partial gland Cryotherapy
• Partial gland HIFU

• Partial gland Brachytherapy

More Accurate Imaging
• Mp MRI

• Axumin/PSMA/NaF/Advanced 
Imaging
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