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Source Characteristics



Prostate Brachytherapy

• Superior form of conformal radiotherapy

• Tightest achievable dose distribution of any modern 

radiotherapy treatment

• Allows dose escalation far beyond what is safe with EBRT 

alone



• HDR dose optimization: 

Needle insertion (geometry)

Dwell position

Dwell times

• Compared to LDR, HDR is “high density”:

HDR implant has 2x the number of dwell positions vs LDR seeds

Seeds usually the same strength, but in HDR dwell times vary at each position

• Most Brachytherapists or Physicist experienced in both modalities agree that with 

HDR gets consistently more robust dose coverage and better normal tissue sparing

Treatment delivery



Radiation Oncologists

• All in the same team

• All want to use the most effective 

treatment

• Increase the chances of CURE
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Definition of CURE

• Definitive cure  vs Functional cure

• Definitive LOCAL CONTROL

• Definitive BIOCHEMICAL CONTROL

J. Crook Radiother & Oncol 2020

By 4 years after LDR brachytherapy, most 

patients will achieve a PSA level of 0.2 ng/mL. 

Regardless of risk group, this is associated with 

rates of freedom from prostate cancer 

recurrence of 97% to 99% at 10 years



• EFS: weak surrogate for OS in clinically 

localized PCa in a patient population treated 

with RT with approximately a 10% chance of 

dying of PCa over 10 years despite 

potentially curative local therapy. 

• EFS cannot be used as a surrogate for OS 

and replace it as the primary end point to 

accelerate (neo)adjuvant prostate cancer 

phase III trials

Failure after definitive local radiotherapy

Xie W. JCO 2020



• High risk population, at risk of rapidly rising 

PSA at relapse are more likely to die as a 

result of prostate cancer

• Nowadays, NGI (PSMA PET) finds nodal or 

distant disease in a important % patients 

with PSA relapse

• PSA relapse means: more staging studies, 

salvage local treatments and salvage 

systemic therapies 

Failure after definitive local radiotherapy

Anxiety 

Recurrence and adverse effects of salvage treatments

Protracted testosterone suppression

Comorbidities associated with ADT

Glucose intolerance

Cardiovascular events

Bone loss

If patient progresses to M1 disease

Cancer Related Events

Bone pain

Fatigue

Costs

Toxicity of novel ADT and chemo

PATIENT PERSPECTIVE



Failure after definitive local radiotherapy

• MSKCC retrospective study

• 2694 patients

• Treated with EBRT alone (75.9-81.4Gy)

• Most common pattern of Failure specially in 

Interm and High-risk PCa: LOCAL!

• 89% (393/442) of patients received ADT

Zumsteg et al. J. Urol 2016



Importance of the local failure
• Individual patient meta-analysis of 992 patients (593 GG 4 

and 399 GG 5) enrolled in six randomized clinical trials.

• Local Failure is an important prognostic endpoint in high-

grade PCa 

• The development of LF temporally precedes the development 

of DMs in a subset of patients.

Kishan A. Eur Urol 2020



Importance of the local failure

• As part of 2 sequential studies of Biomarkers

• 232 patients T1c-T3b N0M0 PCa, planned TRUS- guided 

biopsy after RT

• Median follow-up was 124 months (range 26–267)

• 73% patients high-risk PCa 

• Median RT dose was 77 Gy. LTAD was administered in 143 

(62%) patients

Negative Bx

Positive Bx

Zapatero A. Rep Pract Oncol Radiot. 2020

• Multivariate Analysis: 

Gleason >7 (p =0.002; HR 2.24 (1.33–3.79) 

+ Biopsy (p <0.001; HR 5.4 (2.26–12.85)



Dose escalation
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SABR vs EBRT

• 1180 patients

• EBRT 78 Gy (39 fx) vs SABR 42.7Gy 

(7 fractions)

• Intermediate (89%) and High-Risk 

(11%)

Median F-up: 5 years (3.1-7)

102 failures in Conv. and 100 failures 

with SABR

Widmark A. Lancet 2019

HYPO-RT-PC TRIAL



Published evidence on BT boost

• Important to consider this issue...

• Almost every single published study (retrospective, prospective and 

Randomized) comparing BT boost vs EBRT alone in unfav-intermediate 

and high-risk disease, have demonstrated better tumor control 

outcomes with the combo strategy!



Dose escalation: Brachy boost

UK - Hoskin 

Hoskin P et al. Radiother & Oncol 2021
Morris et al  IJROBP 2017



ASCENDE-RT



ASCENDE-RT





Urethral Strictures



HOSKIN -UK TRIAL

Hoskin P. Radiother & Oncol 2021



Alai Goñi, ESTRO 2021, Doctoral Thesis not published

Match Cohort analysis HDR (CT-based) vs LDR boost. 

One center with high volume of Prostate Brachy

Median f-up: 7 years for both groups











FLAME trial

• 77Gy in 35 fx (2.2 Gy/fx) and focal 

boost DIL to 95Gy (2.7Gy/fx)

• 571 patients, median F-up: 72mo

Kerkmeijer L. JCO 2021

85% (38 events; 95% CI, 80 to 89)

92% (21 events; 95% CI, 87 to 94)

Patients Characteristics

84% High Risk 

62% >/= T3

48% Gleason 7

32% Gleason >/= 8 

ADT
20% 6 months 

11% 6-18 mo

29% 18-36 mo

35% No ADT



FLAME trial

• Few comments on FLAME trial

1. This is the first study demonstrating 

better outcomes with focal dose 

escalation

2. Most of high risk PCa are multi 

focal, which may difficult the dose 

escalation to several DILs

3. 35 fractions in the era of moderate 

hypofractionation may not be very 

well accepted 

Brachy Boost

1. High amount evidence 

demonstrating that is a very 

effective option

2. Allows for  whole prostate dose 

escalation

3. Reduces the length  of  the  

treatment 



Better HDR for Salvage in terms of toxicity?

Kollmeier M. Brachytherapy 2017 Henriquez I. Radiother &



Relative contraindications and difficulties in OR

• More difficult implant and increased risk of side effects

• Very large (>60cc) or very small prostate (<15cc)

• Urinary symptoms (IPSS): more imp if obstructive

• Prior TURP: urethral defect

• Neoadyuvant ADT may be used for prostate volume reduction

• Higher toxicity can be expected



T-stage considerations

• HDR catheters safely implanted outside

the prostate capsule and into the seminal 

vesicles without risk of seed migration

• HDR has potential for significantly improve 

dose coverage in T3 disease

• LDR potential migration of seeds if 

implanted outside the prostate or SV

Gomez Iturriaga A. J. Contem Brachytherapy 2014



Anatomic Issues: TURP defects

• Irregular or big urethral defect after 

TURP may be an issue for LDR

• No tissue (missing) where seeds 

should be implanted for optimal dose 

distribution

• HDR is a more stable implant, higher 

energy of the source and more 

capability to “play” with dwell positions 

and dwell times



Anatomic Issues: volume changes over time

• LDR: during the lifetime of dose delivery anatomic changes can 

occur 

Edema after implant and first weeks of radiation dose

Shrinkage of the prostate (when ADT is used in high-risk PCa)

• HDR: full dose delivered within minutes to hours of planning

Confidence higher with real time HDR





Further innovation



Andrew Loblaw
March 9, 2021

CCTG-Led Trial Proposal

Androgen Suppression Combined with Elective Nodal and a 
Dose Escalated Boost.  A Non-Inferiority, Phase 3 

Randomized Controlled Trial of Stereotactic Body Radiation 
Therapy versus Brachytherapy Boost 

(ASCENDE-SBRT)



Domain Timing SPARE  (HDR 

boost)

SATURN 

(SBRT)

p-value

Late GU Grade 2* 23% 50% 0.13

Grade 3* 3% 0%

Late GI Grade 2* 7% 23% 0.15

Grade 3* 0% 0%

BF 5-year 14.8% 0% 0.010

MFS 5-year 89.5% 100% 0.022

SBRT Boost

SATURN
93% HR

SBRT 25/5 ENI

40/5 prostate

12-18 mo ADT

Brachy Boost

SPARE
50% HR

SBRT 25/5 ENI

HDR 15Gy prostate

6-18 mo ADT

Loblaw DA

GU ASCO 2020

Previous Work Shows SBRT Boost Not Worse



Trial Proposal 

To compare SBRT boost to brachytherapy boost for men with 
unfavorable risk prostate cancer in context of whole pelvic 
radiotherapy and androgen deprivation therapy

Priority of study question: 
• Highest priority study from GU Disease Site Group

• Very important study question among experts in UK, US, and Australia

• UK and US expressed a desire to participate

47



Trial Proposal 

Practice Changing Potential
• If SBRT boost is non-inferior to brachytherapy boost, SBRT would become a global

standard of care option for unfavorable risk patients.  

• If SBRT was inferior to brachytherapy, then this trial would provide important 
data to support an informed decision-making process but also allow health 
systems to plan for greater brachytherapy capacity

• The trial will increase SBRT use across Canada for favorable risk patients

48



Unfavorable 
Intermediate or 

High Risk
Prostate Cancer

R
A
N
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O
M
I
Z
E

46Gy / 23f
or 25Gy / 5f pelvis*

+ ADT† +

110Gy I-125 LDR or 
15Gy HDR boost 

25Gy / 5f pelvis* 

+ ADT† +

40Gy / 5 SBRT boost

Outcomes

• Progression-free survival‡

• Safety, tolerability 

• RT quality

• Quality of Life

• 4yPSARR

• MFS, CSS, OS

• Financial Burden

Trial Schema

N=710

49

‡biochemical failure, local salvage, 

metastasis or death*NRG pelvic LN, SVs, prostate
†UIR: 4 – 6 mo ADT

HR: 18 – 36 mo ADT

Stratify:

Risk

Centre



The FUTURE is Collaboration

• Time to define and individualize: 

The best Radiation technique (Brachy, SABR, EBRT)

The best treatment strategy (Total or focal boost)

Single technique or combination

Use NGI (MRI, PSMA PET) for staging and volume definition

Combination with Chemo or Novel antiandrogens



For the moment...

• Extremely low PSA values after treatment

• Higher biochemical and local control 

• Allows for dose escalation to the whole prostate

If you want : 

Brachytherapy +/- EBRT


