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Time trends 







NCCN Risk Stratification 

D’amico AV et al.  JAMA 1998,280:969–974 



Prostate Treatment Options 



More the Dose…Better!!! 



How to escalate dose? 

• Conventional fractionation using high end 

technology like IMRT 

• Hypofractionation 

• Brachytherapy 



Radiobiological Rationale for Hypofractionation 



Key Points 

• Margins to be kept minimal 

• Metriculous planning respecting the 

OARs 

• IGRT Mandatory—-Beware of risk 

of precisely missing the target and 

misfiring the dose to nearby normal 

structures 

• Real time image guidance the best 
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High end radiation machines and High-tech image 

guidance (IGRT) critical for safe and effective 

delivery 

Tomotherapy CyberKnife Novalis with ExacTrac 

Synergy-S Trilogy Artiste 





Modern Single Arm Trials 



pT1b–T3aN0M0; Non Inferiority Design  

3–6 months of neo-adjuvant and concurrent androgen suppression  

Lancet Oncol 2016; 17: 1047–60  

2002-2011, 71 centres, IMRT with 

portal imaging/IGRT 



CHHiP Results • Biochemical or clinical failure free at 5 years  

74 Gy group: 88·3% (95% CI 86·0–90·2) 

60 Gy group: 90·6% (88·5–92·3) 

57 Gy group: 85·9% (83·4–88·0). 

• 60 Gy was non-inferior to 74 Gy (HR 0·84 [90% CI 0·68–1·03], 

pNI=0·0018) 

• But non-inferiority could not be claimed for 57 Gy compared with 74 

Gy (HR 1·20 [0·99–1·46], pNI=0·48).  

• No significant differences in either the proportion or cumulative 

incidence of side-effects 5 years after treatment using three clinician-

reported as well as patient-reported outcome measures.  

• Wave of toxicity occurs earlier in HF arms Lancet Oncol 2016; 17: 1047–60  



2-year patient-reported outcomes 

NO DIFFERENCE…..        Wilkins A et al. Lancet Oncol 2015; 16: 1605–

16  



HYpofractionated irradiation for 

PROstate cancer (HYPRO) 
Luca Incrocci  et al. Lancet Oncol 2016  

T1b–T4NX–N0MX–M0  

2007 -2010; 7 Dutch centres 

Superiority design 

3 Fr/wk 



HYPRO Results 
• Treatment failure:  

• 169 (21%) of 804  Pts,  

• 80 (20%) in the hypo;  

• 89 (22%) in the conv.  

• 5-year relapse-free survival: 

• Hypo- 80·5% (95% CI 75·7–84·4)  

• Conv- 77·1% (71·9–81·5)  

• No treatment-related deaths 

         NOT SUPERIOR 
Luca Incrocci  et al. Lancet Oncol 2016  



Cumulative grade ≥2 late 

genitourinary toxicity 

At 3 years: Conv- 39·0% (95% CI 

34·2–44·1); Hypo- 41·3% (36·6–

46·4) 

HR=1·16 (90% CI 0·98–1·38), 

(non-inferiority could not be shown)  Cumulative grade ≥2 late 

gastrointestinal toxicity 

At 3 years: Conv- 17·7% (14·1–

21·9); Hypo- 21·9% (18·1–26·4) 

HR of 1·19 (90% CI 0·93–1·52) 

(non-inferiority could not be 

shown)  

HYPRO Toxicity 

Shafak Aluwini,et al. Lancet Oncol 2016  

BED (hypo#)= 211(tumor),90.4 
(EQD2 tumor), 86.56(Early), 

137.81(late) 
Vs 

BED(conv#)= 182(tumor), 
93.6(early), 130(late) 



 

• Cumulative grade 3 or worse late genitourinary toxicity was 

significantly higher in the hypofractionation group than in the 

standard fractionation group (19·0% [95% CI 15·2–23·2] vs 12·9% 

[9·7–16·7], respectively; p=0·021), 

• No significant difference between cumulative grade 3 or worse late 

gastrointestinal toxicity (2N6% [95% CI 1·2–4·7]) in the standard 

fractionation group and 3·3% [1·7–5·6] in the hypofractionation 

group; p=0·55).  

HYPRO Toxicity 



J Clin Oncol. 2017;35:1891-1897. 
Regina Elina NCI 

Italian Trial 

80 Gy/40 fr/ 8 wks   62 Gy/ 20 fr/5 wks 

High risk 

Target: prostate + SV 

3DCRT 

9 Mo ADT  

2003 -2007;   MFU 9 YEARS  



>/= Grade 2 Late Toxicities 

No difference 

P = .68  P = .57  

J Clin Oncol. 2017;35:1891-1897. 



Survival 

Ten-year OS rates:75% in the hypofr Vs 64% in the conventional (P = .22). 

Hypofractionation was a significant prognostic factor for FFBF and PCaSS, 

when adjusted for clinical prognostic variables  

10-YR FFBF: 72% vs 65%  10-YR PCaSS 95% Vs 88% 

J Clin Oncol. 2017;35:1891-1897. 



Canada J Clin Oncol. 2017;35:1884-1890 
Intermediate-risk  

78 Gy/39 fr/8 wks  
60 Gy/20 fr /4 wks  

multicenter, noninferiority  

MFU: 6 yrs 

NO ADT 

PROstate Fractionated Irradiation Trial  (PROFIT) 



Results 

109 of 608 patients in the hypo versus 117 of 598 in the standard experienced BCF.  

Ten deaths as a result of prostate cancer occurred in the short arm and 12 in the 

standard arm.  

No significant differences were detected between arms for grade Gr 3 late genito- 

urinary and GI toxicity  

85% in both arms 

J Clin Oncol. 2017;35:1884-1890 



J Clin Oncol 34:2325-2332  

NRG Oncology RTOG 0415  

70 Gy/28 fr /5.6 wks  73.8 Gy/41 fr/8.2 wks)  

MFU 5.8 YRS 



Results 

5-YR DFS: C-RT- 85.3% (95% CI, 81.9 to 88.1);  

                   H-RT- 86.3% (95% CI, 83.1 to 89.0).  

NON INFERIOR 

Late grade 2 and 3 GI and genitourinary adverse events were increased 

(HR, 1.31 to 1.59) in patients who were treated with H-RT  

J Clin Oncol 34:2325-2332  



Hypo-fractionation RCTs-

Summary 

Hypofractionation offers equal, rates of tumor control in patients with 

low and intermediate risk prostate cancers with similar toxicities 



9 studies with 5969 patients 
H-RT group: greater improvements in  

• 5-year biochemical or clinical failure-free survival (RR = 

1.04, 95% CI:1.01–1.08; P = 0.01)  

• 5-year disease-free survival(RR = 1.04, 95% CI: 1.01–

1.07, P = 0.02).  

5-year overall survival comparable (RR = 1.02, 95% CI: 

0.99–1.04; P = 0.18).  

Grade 2-4 acute/late gastrointestinal toxicity, grade 2–4 

acute/late genitourinary toxicity- no statistical differences.  

Patients with localized prostate cancer, moderate H-RT 

exerts a great beneficial effect on the primary parameters 

than C-RT without enhancing adverse events.  



Hypofractionated Adjuvant/ 

Salvage Radiotherapy 



Hypo to Prostate with 

Conv To Pelvic Nodes 



 SBRT/SABR:The Extreme Hypo-

fractionation 



• Low-risk prostate cancer  
• 67 patients 
• 36.25 Gy in 5 fractions with CyberKnife system  
• Median follow-up of 2.7 years  
• Low rates of Late rectal and urinary toxicity - >G2 in 1 & 5 pts respectively 
• The 4- year Kaplan-Meier PSA relapse-free survival was 94% and is similar 

to other definitive treatments 



SABR Results 

• Multi-institutional pooled data 

• N – 1100 

• Median dose – 36.25 Gy in 5 fractions (35-40 Gy/4-5#) 

• 3 yr median FU,  335 cases with a >4 years follow-up (median 53 mos) 

• Risk group 

– Low risk – 59% 

– Intermediate risk – 30% 

– High risk – 11% 

• ADT – 14% 

King et al Radiother Oncol 2013; 109:217-21 



SBRT Results 

King et al Radiother Oncol 2013; 109:217-21 



SABR Advantage 

Conv 

- 8 weeks 

Moderate Hypo 

- 4 weeks 

SABR- 5 days 

• Safe and Effective treatment 

• Short treatment  

• Convenient for patient 

• Less Hospital visits 

• Less waiting times 

• Non Invasive 

• No Anaesthesia  

• No Hospital stay 

• May be less cost 





Image Guidance Very 

Critical 
• Prostate motion 

– Inter-fraction 

– Intra-fraction 

• Bony Anatomy as surrogate for 
prostate location  

– Not reliable 

– Significant variation 

• Advantage 

– Tight margin 

– Better sparing 

– Improved treatment delivery 

• Real time Guidance best 



• Electronic Portal Imaging 

• Cone Beam CT 

• Ultrasound (CLARITY) 

• Orthogonal X rays 

• Tomotherapy 

IGRT Technologies 



 Brachytherapy: Intrinsically HypoFr 
TEMPLATE 

USG with TRUS probe 42 



• n= 218 
• T1-T3 and PSA <50 ng/mL 
• Radiotherapy 

– EBRT alone – 55 Gy/20# 
– EBRT 35.75 Gy/13#  HDR Brachytherapy 8.5 Gy x 2# 

• ADT – 76% 
• Primary end point - bRFS 

Hoskin et al Radiother Oncol 2012; 103:217-22 



Brachy Results 

• 10 yr bRFS 
– EBRT only  – 39 % 
– EBRT + Brachy boost – 46% 

(p=0.04) 
• 10 yr OS 

– EBRT only – 79% 
– EBRT + Brachy boost – 67% 

(p=0.2) 
• GU and GI toxicity 

– Similar 
• Risk of relapse 

– Treatment arm 
– Risk category 
– ADT 

BED (EBRT)= 155.83(tumor), 
EQD2= 66.78 Gy 

Vs 
BED(EBRT+Brachy)= 

(101.29+113.33)= 
214.62(tumor), EQD2= 
43.41+48.57=91.98 Gy 



How I do It ? (Photos, Videos) 

 

CT simulation with Clarity USG 

Contouring 

Planning 

Plan Evaluation 

Treatment set up with Clarity  

Treatment 



Conclusions 
• Dose escalation important for disease control in prostate 

cancers 

• Dose escalation can be achieved by Hypofractionation 

• Moderate hypo fractionated radiotherapy offers equal rates of 

tumor control with similar toxicities 

• Extreme hypofractionation by SBRT an appropriate 

alternative 

• Brachytherapy also helps in dose escalation and better 

disease outcomes 



THANK YOU 


