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LAST MINUTE SUBSTITUTION

• Role of Dr Taneja will be played 

by 

• Dr Joe Chin



OUTLINE

• Case based approach

• Brief presentation from each panel member

• Meant to be very interactive



OBJECTIVES

• Role of Active Surveillance in Intermediate Grade Prostate Cancer

• Focal Therapy and its use in Intermediate Risk Prostate Cancer

• When to use newer radiotherapy modalities in Prostate Cancer



CASE 1

• 52 yo male who presents with 

PSA 4.2, which is the same on 

repeat 1 week later.  Clinically 

benign exam but family 

history of PCa.  Takes an 

antihypertensive and a lipid 

lowering agent.  History 

bilateral laparoscopic hernia 

repair.









CASE 1

• Elects to undergo Prostate Biopsy.  It 

comes back showing 1/12 cores Gleason 

GG 2.  He has excellent pre op potency 

and continence with no LUTS.  









ACTIVE 
SURVEILLANCE



Active surveillance for intermediate 

risk prostate cancer

Luke T. Lavallée

Urologic Oncologist
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Index patient

• 52M

• PSA 4.2

• 1/12 core + Gleason 7

Question:

1. AS

2. MRI

3. RP or XRT

4. Ablation

????



Definition of intermediate risk

• Intermediate = heterogenous population

• PSA, stage, Gleason grade / grade group

• Today: Intermediate risk focused on Gleason 7 (3+4 / GG2)

• Surveillance preferred for most Gleason 6
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Goals of Active Surveillance

• Maintain quality of life

• Avoid risks of radical intervention

• Identify worse pathology (misclassified or progress)

• Don’t miss window of curability



Outcomes Gleason 7 Surveillance

ProTect trial (Hamdy 2016)

• Level 1 evidence

• AS vs RP vs XRT (AS monitoring less intense)

• n = ~550 per arm

• 54% of AS had intervention

• PCa survival >98% at 10yrs



Gleason 7 in ProTect

• n = 111 Gleason 7 in AS (20%)

• Stratified data not reported

• 2-3x increased mets and progression in AS group

• 6.3 vs 2.4 mets / 1000 person years (low event rate)



Gleason 7 on Surveillance

Cohort studies

• Sunnybrook series (Klotz JCO 2015)

• n=993

• 132 (13%) Gleason 7

• 28 (2.8%) developed mets

• 16/861 (1.8%) Gleason 6

• 12/132 (9.1%) Gleason 7

• Mean time to mets 7.3 years



Intermediate risk and AS



Surveillance for intermediate risk

• Conclusions

• Mets more common

• Change btwn 10 and 15 year f/u



Questions remain

1. Will longer f/u show worse outcomes in AS?

2. Selection bias to enter studies, trigger treatment?

• Where these patients followed/treated the way we would treat a healthy 

Gleason 7 on AS?

3. Could MRI/biomarkers help select/monitor? 



Cancer Care Ontario Guideline

• CUAJ Morash et al. 2015

• <10% pattern 4

• Assumes 12 core biopsy/standardized reporting



NICE Guideline (UK 2019)



How to perform AS in Gleason 7

• PSA – trend more than number

• DRE

• MRI – early if not done before biopsy

• Repeat biopsy early

• Genomic testing, biomarkers??

• I do not use at this time



NICE 2019 – AS protocol



Eligibility Criteria - Key concept

• Eligibility criteria represent a spectrum of risk

• Restrictive criteria  less progress to treatment

• Inclusive criteria  more progress to treatment 

Match intensity to patient/disease characteristics



Take Home Messages

• Surveillance is standard for Gleason 6

• Gleason 7 

• Short term outcomes good

• Long term, higher risk mets

• My opinion:

• Period of surveillance acceptable for some Gleason 7

• Need research to:

• Define eligible patients

• Determine best monitoring plan

3+4

- -

- -

-



Thank you

• Luke Lavallée

• lulavallee@toh.ca

mailto:lulavallee@toh.ca


SURVEILLANCE TAKE 
AWAYS



CASE 2

• 67 yo male referred with PSA 8, DRE reveals a 

benign feeling prostate of about 40cc.  

Minimal LUTS, has HTN and 

hypercholesterolemia, previous 

appendectomy.  Last year his PSA was 4.

• He elects to undergo a prostate Biopsy and it 

shows 3/12 cores positive with most of the 

cores showing 10-15% volume. Gleason Grade 

Group 1.









CASE 2

• On confirmatory Biopsy it shows 3/12 cores + with one core showing GG2 

with 70% of that core positive and the remaining GG1









FOCAL THERAPY



IMPLEMENTATION OF FOCAL THERAPY IN PRACTICE 
:CRITICAL CONCEPTS AND OBSTACLES
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THERAPY”FOR
PROSTATE CANCER  
IS A CONCEPT, NOT 
A TECHNIQUE

Or …IS IT? 



LESSONS FROM OTHER ORGAN SITES

• Breast

• Urothelial

Low Risk 
Bladder

Renal
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Options for Localised “Focal ” Prostate Cancer

Radical 

Treatment 

Active 

Surveillanc

e

Focal Therapy

Urinary

Sexual

Rectal 

Costs

Over-treatment

Psychologic

Cancer 

Progression

Long term 

monitoring

Surveillance Cost

?



• Therapeutic goal is distinct 

from conventional therapy

• high likelihood of residual 

cancer foci (>50%)

• goal is prevention of 

metastasis/mortality

• may allow reduced 

intensity of follow-up as 

compared to active 

surveillance

• Maximal treatment 

incorporates biopsy/MRI/3d 

conceptualization of tumor

• Follow-up may be inaccurate

• relies on biopsy sampling 

efficiency/ image detection

• PSA not as useful as in radical 

therapy

• The approach is investigational

• no long term outcomes

• No consensus on definitions of 

success

CRITICAL CONCEPTS YOU MUST ACCEPT TO 
ADOPT FOCAL THERAPEUTIC APPROACHES



CHALLENGES & TYPICAL CRITICISMS OF FOCAL 
THERAPY• 1. Defining “Focal Ablation” Therapy  

• Hemi-. Quadrant ab., Zonal ab., Index lesion ab.. ? “True Focal” 

• 2. High Prevalence of Multi-focality:  How do we select 

the right candidates?

• “Index Lesion Hypothesis”  

• 3. Imaging, Biopsy & Access Challenges: accurate 

localization, sampling & targeting

•  Advanced Adjunctive Imaging and Localization Aids

50



POSSIBLE ANSWER TO MULTIFOCALITY ISSUE
“INDEX LESION HYPOTHESIS”

• Disease progression and Natural History determined by Biology

and size of the Index Lesion

• ? Suffices to Ablate Index Lesion and Closely Follow-up smaller 

satellite foci 

51

Villers, McNeal, Stamey; Cancer 1992



Bott et al BJU Int 2010       374 foci

Median largest /Index  tumor 0.95 ml

Median volume of largest  20  tumor  0.2 ml
No pt with insignificant index lesion had significant (grade/EPE) 20 lesions

Index Lesion vs 2o

Lesion : Different 

characteristics 

Molecular Evidence
Liu et al Nat Med 



PROSTATE MAPPING BIOPSIES
How to find the lesion(s)



Do  more extensive biopsies



MPMRI, MRI-FUSION BIOPSY:
REPORTED STUDIES  (TO 2017)

Author Site     Journal     Year     Study Type Population Type N Other 

Sonn et al. UCLA  JUrol 2013     Prospective Repeat & Active Surv. 171 Artemis 

Sonn et al. UCLA  EurUrol 2013     Retrospective Repeat Biopsy 105 Artemis 

Delongchamps France JUrol 2013     Prospective No prior Bx 391 Koelis/ cognitive 

Fiard et al.   France Urology   2013     Prospective First and repeat 30 Median F/U 6m 

Kuru et al. GermanyJUrol 2013     Prospective First and repeat 347 BiopSee 3D system Puech et al. France Radiol 2013     Prospective 

+'ve MRI 96 Fusion vs. Cognitive Siddiqui et al.NIH EurUrol 2013     Prospective First and repeat 

582 UroNav

Pinto et al. NIH      Jurol 2011     Prospective First, repeat, active surv, 101 UroNav

Pinto et al. NIH      Jurol 2012     Retrospective Negative previous biopsy 195 UroNav

Emberton et al. UK       JUrol 2013     Retrospective First & repeat 182 Transperineal

Anastasiadis Germany EurUrol 2006     Prospective +'ve MRI Repeat  27 MR-GB 

Hambrock et al. Holland EurUrol 2012     Retrospective Prostatectomy 123 MR-GB 

Hoeks et al. Holland EurUrol 2013     Retrospective Repeat 438 MR-GB 

Costa et al. Beth Is. JMRI      2013     Retrospective Repeat Biopsy 38 Cognitive registration 

Cool et al  UWO         JCUA   2017       Retrospective Repeat Bx ASAP                  100             Artemis

Game Changer: 



Kanthabalan et al. Curr Opin Urol 2014

a) MRI T2W

b) DWI

c) DCE

d) Histoscanning

e) MRI – US fusion





KASIVISVANATHAN ET AL. NEJM 
2018

Precision study: Comparison of Cancer Detection



CRITICAL DECISIONS IN FOCAL THERAPY 
IMPLEMENTATION

• Candidate Selection

• Method of Disease Mapping/ 

Identification

• Biopsy vs Imaging

• Choice of Energy

• Manner of Follow-up/ Verification 

of Efficacy

Division of Urologic Oncology, Department of 
Urology

5
9



CANDIDATE SELECTION: DISEASE RISK 
STRATIFICATION

• Low risk men

• Usually based upon high disease volume, young age

• Not likely to improve survival relative to surveillance

• Practical benefits of avoiding repetitive surveillance biopsies, cost 

• Intermediate risk men 

• Usually based upon low disease volume, older age

• In need of treatment

• Long lead time provides reasonable salvageablity

• High risk men

• As monotherapy in low volume disease

• As adjunct to systemic therapy in high volume disease

• Local failure risks loss of ‘window of curability’

6
0

In place of Definitive Whole Gland Ablation

To mitigate/defer  adverse effects   

To mitigate uncertainty 

& anxiety

Part of multi-modal 

therapy



CO-REGISTRATION GUIDED FOCAL ABLATION

• Biopsy targeting by fusion and 

systematic biopsy

• Concordance of MRI, targeted 

biopsy, and systematic biopsy

• Ablation with 10 mm 

intraprostatic margin

• Ablation with 3 mm extraprostatic

margin if abutting capsule

• Follow-up co-registered biopsy

• Fusion using pre and post 

treatment MRI



CRITICAL DECISIONS IN FOCAL THERAPY 
IMPLEMENTATION

• Candidate Selection

• Method of Disease Mapping/ 

Identification

• Biopsy vs Imaging

• Choice of Energy

• Manner of Follow-up/ Verification 

of Efficacy

Division of Urologic Oncology, Department of 
Urology

6
2



AVAILABLE ENERGY SOURCES FOR FOCAL 
ABLATION

• Laser

• Electroporation

• Radiofrequency (bipolar)

• Photodynamic Therapy

• High-intensity Focused Ultrasound

• Cryosurgery

• Drugs/toxins

• Radiation (focal/interstitial)

• Surgery



SPECTRUM OF ENERGY SOURCES

Laser

Bipolar RF

VTP (PDT)

HIFU

Electroporation

Cryosurgery



Cryoprobe Placement  : Location! Location! Location!                                                                                   



HIFU

(Prostate)

- Repetitive impulses

- Coagulates a target  volume

- 3- 5 sec lesion, 3- 5 sec. delay 

- Abrupt increase of energy flow density 

in the focal area

No damage to 

intervening 

tissue



Real Time Needle Tracking Template Registration 

Real Time Insertion Monitoring 
(FSPGR, fast spoiled gradient echo recalled)

0.2 sec/Image

TumorTumor



IRREVERSIBLE ELECTROPORATION 
(IRE)

• Interstitial application of 
electrical energy to 
tissue using needles

• In Prostate: 
Transperineal needle 
insertion using 
brachytherapy 
equipment

• Utilizes ultrasound 
guidance

• Needle placement must 
be parallel and spacing 
between 10 - 20 mm 
apart

• Limited ability to 
visualize treatment 



TRANSURETHRAL ULTRASOUND ABLATION 
(TULSA)

Eur Urol 2017



WHOLE- GLAND OR SEGMENTAL/FOCAL 
ABLATION



Eur Urol 2017

Total # Focal Therapy 
studies

37

HIFU 13

Cryo 11

PDT 3

Laser interstitial 4

Brachy 2

IRE 3

RF 1



PUBLISHED FOCAL HIFU STUDIES

Nature of 

Trial

#

Stage I 6

Stage IIa 4

Stage IIb 3

Study Design

No RCT’s 

Retrospective

Prospective Proof of Concept

Developmental  studies

Imaging
TRUS for Localization Targeting

- standard

- Extended 

- Targeted 

- Template

MR  used in some manner 

mostly for localization

(some In Bore)

Signif

cancer

Insignif

cance

r

OS DSS

0 23.3% 100% 100%

20

therap

y

SAE Pad-

free

Cont.

Potenc

y

preserv

.

7.8% 1.5% 100% 88.6%



FOCAL CRYOABLATION –
ONCOLOGICAL OUTCOMES

Study N Median 

follow-

up 

(months

)

Biochemi

cal 

progressi

on 

definition

BPFS Biopsy 

Trigger

Total 

number 

biopsie

d

Biopsy Outcome Mets

.

Deat

h

Lian et 

al 2016

41 63 Phoenix 95% Mandat

ory

32 7 positive – 2 ipsi. 

(1 Gl. 7), 5 contra. 

(2 Gl. 7)

0 0

Durand 

et al 

2014

48 13.2 Phoenix 98% Mandat

ory

46 12 positive - 5 ipsi. 

(2 Gl. 7), 6 contra

(all Gl 6), 1 bilat. 

(Gl 7)

0 0

Barqawi

et al 

2014

62 28 Increase 

above 

pre-

operative 

level

71% Mandat

ory

62 12 positive - 7 ipsi, 

4 contra, 1 bilat. 

(all Gleason 6) 

NR NR

Hale et 

al 2013

26 19.1 0.5 over 

nadir

88% PSA 

triggere

d

2 2 positive – both 

Gl. 6

0 0

Bahn et 

al 2012

73 44.4 NR NR Mandat

ory

48 12 positive - 1 ipsi. 

(Gl. 8), 11 contra. 

0 0

Variable metrics used

Short f/u  and small #s

Most  are single centre

case-series



COMPLICATIONS AND FUNCTIONAL 
OUTCOMES

Study Complication Definitio

n of 

Contine

nce

Continence Definition of 

Potency

Potency

Lian et al 

2016

Retention 3.4% No pad 97.6% at 6 weeks 

(mild 

incontinence)

100% at 1 year

Ability to 

have 

intercourse

76.9% of those 

previously potent 

Durand et 

al 2014

Retention 15%

Recto-urethral 

fistula 2%

Cavernous corpus 

necrosis 2%

Urethral stenosis 

2%

No pad 100% IIEF Mild reduction in IIEF 

at 3 months then 

back to baseline at 6 

months

Barqawi et 

al 2014

NR Not

defined

AUA SS

100% 

1.5 point 

decrease in AUA 

SS at 24 mo

IIEF No change at 24 mo

Hale et al 

2013

4% (1 retention 

needing TURP), 

1 UTI 4%

Rash 4% (1)

No pad 100% Need for 

assistance/ 

IIEF

73% needed 

assistance

No impotence

Not surprisingly, 

Good  functional outcome



FORMS OF FAILURE

• Treatment zone failure - RARE

• Due to incomplete thermal effect

• Due to non-confluence in treatment zone

• Margin failure- MOST COMMON

• Inadequate treatment margin

• Underestimation of tumor size

• Inadequate thermal effect at margin

• Failure outside the treatment zone – COMMON BUT QUESTIONABLY 

RELEVANT

• Poor baseline staging

• Generally indolent disease

Didn’t see it

Didn’t target properly

Didn’t heat/freeze enough

Didn’t plan properly 



Many Unanswered Questions…..

Still Investigational 

Best Imaging? Best 
Targeting/coupling ? Best Ablative 
Modality???
Longer term results???
Best follow-up routine???
Salvageabilty???  Strategies???



HIFU, Cryo, and Brachy  for posterior, 

anterior, and apical tumors, 

respectively, to improve the overall 

outcome???

?



PSMA PET / MRI…………………….PSMA PET / CT

….maybe very useful for Focal Therapy 



• A shift of your thinking

• A good team

• Radiologist

• Pathologist

• Data management

• Care coordination

• Good tools

• Biopsy tools

• Imaging

• Ablation

• A good plan for conduct

• Biopsy guided 

• Image guided

• A good plan and 

resources for follow-up

• Diligence from patients 

and staff in adherence to 

follow-up

• Careful data recording

• QA initiatives to inform 

and re-define approach

Division of Urologic Oncology, Department of 
Urology

7
9

WHAT IS NEEDED TO START A FOCAL THERAPY 
PROGRAM



SUMMARY: PROSTATE FOCAL 
ABLATION 

• Dominant Lesion theory 

• Imaging & Dx:  mpMRI essential, ?PET

• Patient Selection: Patient and Tumor factors – Key to good oncological and 

functional outcome

• “Best” candidate: Gl.3+4, solitary lesion favorable location & size, good life expectancy

• Metrics: 

• NO standardized defn for BCR, 

• Residual disease needs to be histologically confirmed

• QOL & functional outcomes req validated instruments

It’s here to stay!



• Published results to date: No Level 1 Evidence

• Mostly Cryo and HIFU….variable reporting 

• Good SHORT-TERM oncologic results & excellent functional outcomes 

• High quality RCT’s req’d

• F/U:  mpMRI, Bx of treated area Yr. 1, 2 & 5

• PSA & functional  assessment  q3, 

then q 6m

• Salvage Strategies

• individualized according to 1o  focal therapy

• Focal salvage recommended only if causes of initial 
failure identifiable and rectifiable  

Remember: It’s still investigational



CASE 3

• 65 yo male who has recently been diagnosed with PCa.  PSA 6.5 with 4/12 

cores with 2 cores showing GG 2, and the others GG1.  His past history is 

significant for GSW to abdomen as a young man and exploratory 

laparotomy as well as CABG 10 years ago but has good exercise 

tolerance now.  BMI 38.









BRACHYTHERAPY OR STEREOTACTIC RT





Stereotactic Body Radiotherapy 

(SBRT) vs Brachytherapy in the 

management of Low Intermediate 

Risk Prostate Cancer

Eric Vigneault MD,MSc
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Learning Objectives

At the conclusion of this talk the participant will be 

able to:

1.Describ the impact of technology in prostate 

cancer radiotherapy

2.Describ the role and evolution of SBRT in 

prostate cancer

3.Describ the role and evolution of brachytherapy 

in prostate cancer



Plan

 Introduction

 Progress in treatment technology

 SBRT the new kid on the block

 Evidence based data in favor of BT

 The Future

 Questions



Field size reduction and  dose escalation.

Hypofractionation and local intraprostatic 

targetting

Progress in treatment technology



Imaging

RT technology

Co-60 Linac Assymetric jaw

Remote control

Dynamic

MLC

MLC

3D dose 

calculation 

Algorithm

Conformal 3D

Dosimetry

IMRT, 

Inverse 

planning

…

Films : 

orthogonal

Xray

Simulator CT planning

Assym jaw,

CT attachment
CT-simulator

Fusion:

PET-CT

MRI-CT

Portal

Films

EPID : 

Bone 

anatomy

EPID:

Fiducial 

Marker

Skin 

Marks

Isocentre 

positionning 

displacements

Cone/fan-Beam CT  

3D data set

Progress in treatment technology

MicroMLC

linacs

Tomotherapy

CYberknife

MR Linac

TEP linac





SBRT the new kid on the block



SBRT/SABR definition

 Stereotactic Body Radiotherapy = 

Stereotactic Ablative Radiotherapy

 Precise delivery of very high fractional 

doses with modern image-guided radiation 

therapy therapy devices 

 To deliver brachytherapy-like doses while 

sparing adjacent normal tissues

 In order to improve relapses rates and 

reduced toxicity





Standard EBRT vs SBRT

 2-3 Gy / Fx

 Total Dose = 60-78 Gy

 PTV margin > 5 mm

 IGRT = optional

 CBCT

 Fiducial markers

 US system

 Tx schedule = daily X 4-8 

weeks

 No rectal devices

 7-9 Gy / Fx

 Total Dose = 35-45 Gy

 PTV margin ≤ 5 mm

 IGRT = mandatory

 Fiducial markers

 Robotic tracking system

 gating

 Tx schedule  =1-2 /week 

X 2-4 weeks

 Rectal devices for high 

doses regimen



EQD2 tumor dose = 110 Gy

EQD2 rectal dose = 55 Gy

PTV-rectum overlap = 0.4cc

EQD2 tumor dose = 78 Gy

EQD2 rectal dose = 73 Gy

PTV-rectum overlap = 3.5cc

26 Gy

22 Gy

78 Gy

74 Gy

EQD2 tumor dose = 110 Gy

EQD2 rectal dose = 73 Gy

PTV-rectum overlap = 1.3cc

RT Past RT Present RT Future

40 Gy

38 Gy

7-10 mm 4 mm 2-3 mm

Courtesy of Andrew Loblaw MD





SBRT review



SBRT vs EBRT

 N = 1180 

 78 Gy/39 vs 42.7 / 7

 89% IR and 11% HR

 No difference 5y FFS

 No difference in Toxicity

 acute and late GU /GI

 ED

 N = 874

 78 Gy/39 or 62/20 vs 36.2 

/5

 ≥ 91 % IR

 No difference in acute 

RTOG GU and GI toxicity

 Too early for other 

endpoints



SBRT vs I125 



SBRT vs EBRT vs BT



Dirty Little Secret



Evidence based data in favor of BT









HDR monotherapy





The future ?

 Phase III study comparing 36 or 25 Gy in 5 over 1-2 

weeks vs Conventional / Moderate HypoFx regimen

 PACE

 HEAT

 NRG GU005

 Phase III study comparing 36 or 25 Gy in 5 over 1-2 

weks vs BT

 None so far 

 Pilot study CHU de Quebec ACURA grant 2019



The future ?

 Better Patients Selection:

 With biomarkers of tumor response and toxicity

 Better staging M1 vs N1 vs Localized with Functional 

Imaging

 Better insertion / position of seeds / catheters

 Image guided robotic BT

 Focal Therapy 

 Local delivery of  drugs/ radiosensitizer

 Immunotherapy and HypoFx



Conclusion

 SBRT appears equivalent to EBRT in LR, IR

 No comparative phase III study SBRT vs BT 

 BT(LDR/HDR) >>> EBRT in IR, HR ( phase III data)

 SBRT appears to present greater GI toxicity than BT

 SBRT lower GU toxicity than I125 

 HDR lower GU/GI toxicity than I125

 The goal of SBRT is to replicate the dose distribution of 

HDR



Why the Substitute ?

SBRT
HDR



Questions

Thank you



CLOSING REMARKS


