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SBRT prostate: clinical data 

S. Arcangeli 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

• BIOLOGICAL: unusual radiobiology of PCa 
 
• PHYSICAL: accurate targeting and   
                      delivering 
 
• CLINICAL: phase III trials of moderate   
                     hypofractionation 

Background of SBRT for PCa 
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Cancer Treatment Reviews 36 (2010) 

Unusual Radiobiology of PCa 

Hypofractionation & Therapeutic Ratio 

Ritter et al Cancer J 2009 
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How Best Can Hypofractionation Be 
Explored  in a Clinical Setting? 

Two approaches: 
 
1) Normal tissue de-escalation of total dose 

while maintaining constant predicted 
tumour control. 

 
2) Tumour biological dose escalation     
     with constant predicted normal tissue  
     late effects. 

Ritter, Sem Rad Onc 2008 
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“MODERN”Randomized Trials 

 

Trial 

 

Pts 

 

Schedule 

 

RT 

 

NTD2 

1.5 

(Gy)  

 

NTD2 

3 

(Gy) 

 

 

Median 

 

FUP 

 

% 

 

5y-

bRFS 

 

%GI 

 

 

%GU 

 

USA 
IJROBP 

2014 

102 LI 

102 LI 

75.6 Gy/1.8 Gy/42 f 

72 Gy/2.4 Gy/30 f 

I 

MR 

T 

71.3 

80.2 

72.6  

77.8  

 

72 mo 

92 

96 

≥ G2 5.1 

≥ G2  10 

≥ G2  16.5 

≥ G2  15.8 

ITALY 
IJROBP 

2012 

85 H 

83 H 

80 Gy/2Gy/40 f 

62 Gy/3.1 Gy/20 f 

 

3D 

80  

81.5 

80  

74  

 

70 mo 

74 

85 

≥ G2  17 

≥ G2  16 

≥ G2  14 

≥ G2  11 

USA 
JCO 2013 

152 LIH 

151 LIH 

76 Gy/2 Gy/38 f 

70.2 Gy/2.7 Gy/26 f 

I 

MR 

T 

76  

84.2 

76  

80  

 

68.4 mo 

78.6 

76.7 

≥ G2 22.5 

≥ G2 18.1 

≥ G2 13.4 

≥ G2 21.5 

Explicit assumptions about the α/β ratio of PCa 
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USA 
IJROBP 

2014 

102 LI 

102 LI 

75.6 Gy/1.8 Gy/42 f 

72 Gy/2.4 Gy/30 f 

I 

MR 

T 

71.3 

80.2 

72.6  

77.8  

 

72 mo 

92 

96 

≥ G2 5.1 

≥ G2  10 

≥ G2  16.5 

≥ G2  15.8 

Assumption of α/β ratio of PCa = 1.5 Gy 

HYPOTHESIS 

to detect a 20% difference in biochemical failure at 5 –y 

in favour of  hypo arm 

! 
+ 9 Gy + 5 Gy 

“MODERN”Randomized Trials 
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USA 
JCO 2013 

152 LIH 

151 LIH 

76 Gy/2 Gy/38 f 

70.2 Gy/2.7 Gy/26 f 

I 

MR 

T 

76  

84.2 

76  

80  

 

68.4 mo 

78.6 

76.7 

≥ G2 22.5 

≥ G2 18.1 

≥ G2 13.4 

≥ G2 21.5 

Assumption of α/β ratio of PCa = 1.5 Gy 

! 
+ 4 Gy 

HYPOTHESIS 

to test whether hypofx would improve FFBF from 70% to 85% at 

5 –y, without increasing late complic’s  

+ 8 Gy 

“MODERN”Randomized Trials 
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Pts 
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RT 
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ITALY 
IJROBP 

2012 

85 H 

83 H 

80 Gy/2Gy/40 f 

62 Gy/3.1 Gy/20 f 

 

3D 

80  

81.5 

80  

74  

 

70 mo 

79 

85 

≥ G2  17 

≥ G2  16 

≥ G2  14 

≥ G2  11 

Assumption of α/β ratio of PCa = 1.5 Gy 

- 6 Gy 

HYPOTHESIS 

hypo arm would result in similar disease control and 

fewer (less than a half) late complications 

“MODERN”Randomized Trials 
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Statistical insignificance in a superiority study does not imply that 

treatments are equivalent, only that the data are insufficient to 

conclude that the treatments are different 

if IPSS ≥ 12 

“MODERN”Randomized Trials 

statistically significant  

OR 

 clinically relevant ?  

 

“MODERN”Randomized Trials 
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Evidences from “MODERN” 
Randomized Trials 

Evidences from Large 
Retrospective Trials 
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“Ci sono soltanto due 

possibili conclusioni: se il 

risultato conferma le 

ipotesi, allora hai appena 

fatto una misura; se il 

risultato è contrario alle 

ipotesi, allora hai fatto una 

scoperta”. 

 E. Fermi 

Multi-institutional Non-Inferiority Trials 
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SBRT for PCa = Virtual Prostate Brachytherapy 

• Non-invasive procedure   
  

• Similar dose distributions “peripheral loading” 
 

• Similar toxicity profile (urinary toxicity) 

SBRT: 4 x 9.5 Gy = 38 Gy 

Cyberknife®: 45-90min/fx 

Fuller et al.: IJROBP; 70, 2008 

EBRT+HDR-BT46Gy + 2 x 9.5Gy 

Zwahlen et al.:  

Brachytherapy; 9, 2009 

SBRT-10X FFF: 5 x 7Gy = 35 Gy 

TrueBeam®: 2 min/fx 

Alongi et al.: RO, 2013 
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SBRT for PCa: Features 

 
Very large dose per fractions 

 
 

Highly focused RT beams  

 

Additional devices  
to minimize toxicity 

(spacer hydrogel) 

 

Image Guidance 
(allowing minimal  
CTV-PTV margin)  
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2014 

 

 
• Low         89% 

• Int            78% 

                Zelefsky, J Urol 2006 

 

2013 

1100 patients  



12 

2012 

2014 
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2013 

2012 
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 J Cancer Res Clin Oncol 2014 

2014 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Relative prostate volume 

 compared to baseline 

 

 

• At  MRImid: +16% 
 
 

• At  MRIend: + 9% 
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2014 

SBRT & rectal spacers 
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GU Toxicity ? 

SBRT: notes of caution 

2014 



17 

• Scale and grade of GU toxicity? 
    Not reported! 
   

• Diagnostic procedures as surrogate    

         of treatment related effects 
              Unreliable! 
   

• Dose, fields, constraints? 
                            Ignored! 

2014 
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• Optimal duration of treatment 
   Every day/Every other day? 

   

• Late toxicicy 
   Accurate evaluation of long term tolerance and toxicity, >of the urethra, an  

   unavoidable organ at risk in the irradiation of prostate cancer 

 

• Patients selection 
   Mostly low and intermediate risk patients  

 SBRT for PCa  
 Open Issues 

SBRT ongoing randomized trials 
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SBRT ongoing randomized trials 

SBRT for PCa: 

emerging scenarios 
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• About 92% of patients who previously received RT are usually 

managed with androgen deprivation therapy (ADT) alone as 

secondary treatment on PSA progression, or with no salvage 

procedure 

• Patients with radio-recurrent PCa may still be selected 

for curative treatment, especially those in good clinical 

conditions and long life expectancy 
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• Improved tumour control, less toxicity, and reduced  treatment 

courses decrease the indirect costs of cancer care, including lost time 

and economic productivity secondary to treatment-related and 

cancer-related illness and death 

• Advances in radiation therapy can potentially result in 

substantial direct and indirect cost savings 

2012 

SBRT for PCa 

2014 

http://nl.sitestat.com/elsevier/elsevier-com/s?ScienceDirect&ns_type=clickout&ns_url=http://www.sciencedirect.com/science/journal/10408428

