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PSA Failures Following Conventional Radiation Therapy

 Zelefsky et al, IJROBP 2008

BDFS (5 yrs)

Low  95%

Inter.  82%

High  62%  



Primary Reasons for Radiation Therapy Failures

 Missed the Cancer

• The prostate moves during treatment

 Radiation Dose Inadequate

• Post-treatment positive biopsy rate 30-40%

• Dose limited by surrounding normal tissue 
tolerance



PSMA Determined Patterns of Recurrence Following Prostate IMRT

 Maitre et al, Radiotherapy and Oncology, 2022



Local Failure Events in Prostate Cancer Treated with Radiotherapy: A Pooled 
Analysis of 18 Randomized Trials from the Meta-analysis of Randomized Trials in 

Cancer of the Prostate Consortium (LEVIATHAN)

 Ma et al, Eur Urol. 2022

 Local Failure is an Independent Predictor 
of OS, PCSS and DMFS in High-Risk PC! 



Under-utilization of Local Therapy After Radiation Therapy for 
Prostate Cancer

 Tran et al, Urol. Onc. 2014

 Only 2% of Patients that are 
Eligible for Local Salvage Therapy 
Receive It

 Elderly Patient Population

 Excessive Toxicity

 Lack of Experience



A Systemic Review and Meta-Analysis of Local Salvage Therapies 
After Radiotherapy for Prostate Cancer (MASTER)

 Valle et al, Eur Urol. 2021



MASTER Conclusions:

 Recurrence Free Survival (5 years)

 50-60%

 No Significant Difference Between any Modality and RP

 Severe GU Toxicity

 Significant Lower with RT than RP (21%)

 LDR Brachytherapy 8.1%

 HDR Brachytherapy 8.0%

 SBRT   4.2%

 Severe GI Toxicity

 Significant Lower with SBRT/HDR Brachy (0%) than RP (1.9%)
Valle et al, Eur Urol. 2021



Retreatment for Local Recurrence After Prior Irradiation: 
Low Dose Rate Brachytherapy (RTOG 0526)

 Patient Selection:

 Low or Intermediate Risk Prostate Cancer

 Biopsy-Proven Local Recurrence

 Local Recurrence > 30 Months Post-EBRT

 PSA < 10 ng/ml

 Negative Bone and Pelvic CT Scan

 IPSS < 15

 No Residual Grade > 2 GU or GI Toxicities
Crook et al, IJROBP 2022



Retreatment for Local Recurrence After Prior Irradiation: 
Low Dose Rate Brachytherapy (RTOG 0526)

 Crook et al, IJROBP 2022

 92 Patients

 Median FU = 6.7 yrs

 ADT = 16%

 GU/GI Grade 3 = 14%

 OS (10 yrs) = 70%

 Death 

 PC  5

 Other 10

 ???  4



Retreatment for Local Recurrence After Prior Irradiation: 
Low Dose Rate Brachytherapy (RTOG 0526)

 Crook et al, IJROBP 2022

 Local Recurrence (10 yrs) = 5%



Retreatment for Local Recurrence After Prior Irradiation: 
Low Dose Rate Brachytherapy (RTOG 0526)

 Crook et al, IJROBP 2022

 Biochemical Failure (10 yrs) = 46%



Retreatment for Local Recurrence After Prior Irradiation: 
Low Dose Rate Brachytherapy (RTOG 0526)

 Crook et al, IJROBP 2019

 GU/GI Grade 3 = 14%



Retreatment for Local Recurrence After Prior Irradiation: 
High Dose Rate Brachytherapy 

 Kissel et al, Brachytherapy 2022

 HDR Brachy May Have Lower Toxicity than LDR Brachy



Retreatment for Local Recurrence After Prior Irradiation: 
High Dose Rate Brachytherapy 

 Kissel et al, Brachytherapy 2022



Retreatment for Local Recurrence After Prior Irradiation: 
High Dose Rate Brachytherapy 

 Kissel et al, Brachytherapy 2022



Retreatment for Local Recurrence After Prior Irradiation: 
HDR-Like SBRT

 Fuller et al, IJROBP 2019



Retreatment for Local Recurrence After Prior Irradiation: 
HDR-Like SBRT

 Fuller et al, IJROBP 2019

 Protocol:

 50 Patients

 CyberKnife System

 Fiducial Guidance

 MRI/CT for Treatment Planning

 34 Gy in 5 Fx 

 Whole Prostate

 CTV = Prostate plus ECE

 No PTV Margin

 ADT = 14%



Retreatment for Local Recurrence After Prior Irradiation: 
HDR-Like SBRT

 Fuller et al, IJROBP 2019

 Mean Age = 74 yo

 Mean Volume = 22 cc

 Mean Interval = 8 yrs

 Mean Dose = 75.6 Gy



Retreatment for Local Recurrence After Prior Irradiation: 
HDR-Like SBRT

 Fuller et al, IJROBP 2019

 Rapid PSA Declines (0.6 ng/ml at 1 yr)



Retreatment for Local Recurrence After Prior Irradiation: 
HDR-Like Whole Gland SBRT

 Fuller et al, IJROBP 2019

 BDFS (5 yr) = 60%

 LC (5 yr) = 94%

 MFS (5 yr) = 89%

 ADT FS (5 yrs) = 69%



Retreatment for Local Recurrence After Prior Irradiation: 
HDR-Like SBRT

 Fuller et al, IJROBP 2019

 GU Grade > 3  = 8% - Most Prior Brachy/SBRT 



Local Failure After Prostate SBRT Predominantly Occurs 

in the Dominant Intraprostatic Lesion (DIL)

 Men with PI-RADS 4-5 DILs have a Higher Risk of Recurrence 



FOCAL SBRT: Target Volume?

 Lebastchi et al, Sci Rep 2021

 With Improved Imaging and Treatment Guidance, Is It Time for 
Focal Re-Irradiation? 

 Post-Brachy/SBRT?

 Dominant Lesion

 Toxic WG Re-treatment



FOCAL SBRT: Target Volume?

 Zamboglou et al, Sci Rep 2021

 Accurate Delineation:

 MRI

 Gold Standard

 Underestimates TV

 PSMA-PET

 Similar Specificity

 Increased Sensitivity



Rationale for Utilization of PSMA Scan to Define Focal Target 
Volume

 Roberts et al, Eur J Nucl Med Mol Imaging. 2021

 PSMA Scan May Aid in Selectively Identifying Aggressive Cancers



FOCAL SBRT: Prostate Biopsy?

 Raising et al, Cancers 2022

 MRI and PSMA:

 Positive Predictive Value

 > 97.6%

 Gleason Grading  is 
Inaccurate

 No Need for Biopsy



Retreatment for Local Recurrence After Prior Irradiation: 
Focal HDR Versus SBRT 

 Willigenburg et al, Phy Imaging Radiat Oncol 2020

 Both have Rapid Dose Fall Off

 Both are Heterogeneous

 SBRT may be Easier to Implement



Retreatment for Local Recurrence After Prior Irradiation: 
Focal SBRT (GETUG-AFU 31)

 Pasquier et al, Eur Urol Oncol. 2023



Retreatment for Local Recurrence After Prior Irradiation: 
Focal SBRT (GETUG-AFU 31)

 Pasquier et al, Eur Urol Oncol. 2023



Retreatment for Local Recurrence After Prior Irradiation: 
Focal SBRT (GETUG-AFU 31)

 Pasquier et al, Eur Urol Oncol. 2023



Recurrence Characteristics After Focal Salvage MRI-Guided HDR 
Brachytherapy (19 Gy x 1): a  Cautionary Note

 Rasing et al, Radiotherapy and Oncol. 2023



Thank You for Your Attention!
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