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Objectives

• To discuss what is considered prostate cancer “cure”

• To review treatment options after surgery and radiation 

therapy for localized prostate cancer

• To discuss how current management in 2024 is different 

than years (decades) gone past



Introduction

• How do we define cure after treatment for prostate cancer?

• PSA level? At what time point?

• Absence of PSA rise? Absence of disease you can see?

• Dying from something other than prostate cancer?

• Repeated prostate biopsies (after RT)

• Is there (ever) a time where the risk of recurrence is 0?



Introduction

• Disclaimer:

• We are talking about localized prostate cancer (i.e. no evidence 

of metastatic disease)



Definition of Cure: 

After Surgery



Definition of Cure – radical prostatectomy

• PSA drops quickly after surgery (half life 3 days)

• After surgery, definitions have changed over time

• Related to improved performance and “ultrasensitive” PSA testing

• Older thresholds – PSA > 0.4

• Rising PSA (3 consecutive occasions) and/or > 0.2 (or 0.1)

• Early “salvage” radiation therapy



Risk factors for recurrence before/after RP

• Clinical

• T-stage

• Biochemical

• PSA, PSA velocity, F-T PSA radio, PSA density

• Pathologic

• Gleason score, LN involvement, SVI, EPE, R1 (and degree of positive 

margin), pre-biopsy info (# cores positive, % pattern 4)

• Genomic (Decipher)



Risk factors for recurrence before/after RP

• Positive margin does not guarantee recurrence

• Negative margin does not guarantee cure

• Likelihood of PSA rise can be predicted prior to RP…





Risk factors for recurrence after RP

• Follow-up can be tailored to risk

Amling J Urol 2000; 164:101-105



Definition of Cure – radical prostatectomy

• While rare, recurrences can occur >10 years after prostatectomy 

with an undetectable PSA!

• pT3bN0R0 Gleason 4+3 prostate cancer, initial PSA 6.8

• Surgery was 2006

• PSA undetectable until July 2021 – 0.03; July 2022 – 0.09; December 2022 – 0.11; August 2023 – 0.19

• Salvage RT to prostate bed



Salvage therapy after surgery

• Repeat CT scan and bone scan – negative, treat “prostate bed”



Salvage therapy after surgery

• Repeat CT scan and bone scan – negative, treat “prostate bed”



Salvage therapy after surgery

• Long-term outcomes 

correlated to PSA at 

treatment

•

About 50% of patients 

cured 10 years post 

salvage radiotherapy if 

PSA < 0.5 at salvage

Stephenson JCO 2007; 2035-2041



Many things have changed since then…

• Radiation dose escalation

• Reducing the number of treatments

• Designing radiation treatment plans (use of IMRT / VMAT)

• Selective use of treating lymph nodes nearby the prostate bed

• Selective incorporation of hormone therapy

• PSMA PET scans



Definition of Cure: 

After Radiation



Definition of Cure – radiation therapy

• After radiation, PSA often drops slowly

• Related to how radiation works by causing DNA damage to cells

• Definitions have changed over time

• Related to improved performance and “ultrasensitive” PSA testing

• “Phoenix” definition

• Nadir PSA +2

• What is the nadir PSA?  Lowest PSA level after radiation +/- ADT



Definition of Cure – radiation therapy

• There is still residual prostate tissue, so PSA may not reach 0

• You can be cured of your prostate cancer with a detectable PSA

• Just because the PSA reaches 0 after treatment does not mean 

you’re out of the woods yet…

• Just because the PSA rises does not guarantee a cancer 

recurrence



PSA bounce

• First described 1997 with LDR brachytherapy

• Can trigger Pheonix (nadir+2) definition, sometimes even higher

• Related to treatment modality

• Higher with brachytherapy, SBRT (up to 1/3) versus 20-40 fractions of EBRT

• Usually occurs around 6-24 months after treatment

• Associated with better long-term prognosis (unknown why)









Definition of Cure – radiation therapy

• Can we adopt a similar metric 

to surgeons with 

brachytherapy?

• Because of dose escalation, 

LDR brachytherapy more 

‘ablative’

• Evaluated 4-year PSA value 

after LDR brachytherapy and 

long-term failures



Definition of Cure – radiation therapy

• If PSA ≤ 0.2 at 4 years (80%)

• Freedom from failure rates

• 98.7% at 10 years, 96.1% at 15 years

• If PSA 0.2 – 0.5 (10%)

• Freedom from failure rates

• 93.5% at 10 years, 86.8% at 15 years



Biochemical failure

If the PSA reaches “Pheonix” definition of nadir+2…

And is not a PSA bounce…

What comes next…



Biochemical failure

• Historically, assuming maximal local treatment (RT to prostate, 

or surgery -> postop RT to prostate bed)

• CT / bone scan +/- MRI prostate +/- prostate biopsy

• If negative -> observation -> hormone therapy

• Can we identify the source of recurrent disease with newer 

scans? What is the role of PSMA PET in salvage therapies?



PSMA PET

• What is PSMA? (Prostate Specific 

Membrane Antigen)

• Membrane glycoprotein 

overexpressed on prostate cancer 

cells

• Multiple ‘radiotracer’ molecules that 

utilize PSMA as a target

• Combined with CT scan to localize 

tracer uptake



PSMA PET



PSMA PET

• Ontario “PREP” registry

• 1289 men Dec/18-Sept/20



PSMA PET



PSMA PET

• 57% detection after Sx

• 87% detection after RT

• Changes management

• Curative -> non-curative 

• Non-curative -> curative



What to do if PSMA PET negative?

• After radiation -> observation, consider repeat PSMA PET, 

consider hormone therapy (will discuss more later)

• After radical prostatectomy -> does not mean we should hold off 

early salvage radiotherapy!

• Lower PSA at salvage – higher chance of long-term cure

• Does a negative scan truly mean no cancer is present?



PSMA PET positive disease in prostate bed:

29/36 (81%) had a PSA decrease with RT to prostate bed

Negative PSMA PET scan (no disease identified anywhere)

23/27 (85%) had a PSA decrease with RT to prostate bed



Rising PSA post radiation therapy

• Pre PSMA PET era

• 1386 men with PCa, rising 

PSA > 12 months post RT

• PSA > 3

• CT / bone scan negative



Rising PSA post radiation therapy

• Lifelong ADT versus 

intermittent ADT

• 8 month “cycles” of ADT, which 

resulted in a treatment break if the 

PSA reached <4

• ADT reinitiated when PSA was 

>10, unless metastatic disease 

identified



Rising PSA post radiation therapy

• No difference in:

• Survival (60% of men died of 

something other than prostate 

cancer)

• Castrate resistance

• Half of men alive 10-years post 

starting intermittent ADT (i.e. 80% 

of men free from prostate Ca death)

• Better QOL w/ intermittent



Local recurrence after previous radiotherapy

• Historically, local salvage 

infrequently utilized

• Related to initial radiotherapy 

dose

• <2% of men received curative 

intent salvage therapy after 

radiotherapy failure

• This is even after restricting to 

patients ≤ 72 years old



Salvage prostatectomy Cryotherapy

Biochemical control: 54%

Incontinence: 25-50%

Bladder Neck Stricture: 24%

Rectal injury: 5%

Biochemical control: 50%

Incontinence: 36%

Bladder Neck Stricture: 17%

Perineal Pain: 36%

Fistula: 2.6%

HIFU

Biochemical control: 53%

Bladder neck stricture: 20%

Fistula: 5-10%

Incontinence: 30%

Traditional Salvage options



Salvage prostate brachytherapy



Salvage prostate brachytherapy

• Concept of salvage prostate brachytherapy is not new

• Retropubic (i.e. open) insertion of I-125 in 14 patients with prior 

EBRT

• 50% serious complication rate (total incontinence, rectourethral 

fistula, exenteration)

• Idea of salvage LDR brachytherapy abandoned until improved 

TRUS-based transperineal technique



Salvage prostate brachytherapy



• 100 patients

• 5-year biochemical control 70%

• 10-year biochemical control 54%

• 10-year local failure rate 5%

Modern Salvage prostate brachytherapy



• 14% grade 3 toxicity

• Incontinence (5%)

• Cystitis/Proctitis (5%)

• Urinary Retention (5%)

• Fistula (1%)

Modern Salvage prostate brachytherapy



• High Dose Rate salvage prostate 
brachytherapy (TRUS based)

• Several potential advantages

• Real time treatment planning & delivery 
-> better treatment plans

• Fusion of US images to PET or MRI

• Flexibility for whole gland vs focal 
prostate salvage

Modern Salvage prostate brachytherapy



MR-US Fusion

Pre-HDR 3T 

mpMRI: prostate 

& DIL contoured

TRUS: 

prostate 

contoured

Images 

exported to 

Slicer

Deformable 

registration

Export DIL to 

TRUS



Fusion examples









Conclusions

• Defining “cure” of prostate cancer is surprisingly difficult; men 

need lifelong monitoring after Tx

• In 2024, PSMA PET scan is invaluable in planning next steps

• What comes next after surgery is almost always RT

• What comes next after RT varies from patient to patient

• Curative salvage treatment options exist and are offered in Ottawa



Thank you!

mcorkum@toh.ca 

@DrMarkCorkum
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