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Prologue 

…be prepared to (guide) a revolution…? 

 Practical Utopian’s Guide 
to the Coming Collapse  

 DAVID GRAEBER 

 [from The Baffler No. 22, 
2013]  

http://www.amazon.it/rivoluzione-viene-Come-ripartire-capitalismo/dp/8862664060/ref=sr_1_6/278-6377194-3550928?ie=UTF8&qid=1384356180&sr=8-6&keywords=david+graeber+books
http://www.amazon.it/Rivoluzione-istuzioni-luso-David-Graeber/dp/8817060313/ref=sr_1_13/278-6377194-3550928?ie=UTF8&qid=1384356180&sr=8-13&keywords=david+graeber+books
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 ….In the wake of a revolution, ideas that had been 
considered veritably lunatic fringe quickly become the accepted 
currency of debate….  

Before the French Revolution, the ideas that change is good, 
that government policy is the proper way to manage it, and that 
governments derive their authority from an entity called “the 
people” were considered the sorts of things one might hear 
from crackpots and demagogues, or at best a handful of free 
thinking intellectuals who spend their time debating in cafés. A 
generation later, even the stuffiest magistrates, priests, and 
headmasters had to at least pay lip service to these ideas…… 

…be prepared to (guide) a revolution…? 

back to the origins… 

Figure  Irradiation geometry. A continuum of circular beams are 
distributed in the angular interval a , b. The radius of the beams 
is R. The dose profile of the beams is given by P(r); taken from  
Lax et al and reproduced with permission from Acta Oncologica. 

Courtesy: G. Gagliardi, Karolinska 
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back to the origins… 

“A method for stereotactic high dose-

radiotherapy of malignancies in the abdomen has 

been developed. A stereotactic frame for the body 

has been developed and a method for the fixation 

of the patient in the frame is described”.  

  in Italia………The polycentric multiple arc complanar technic, or telebrachytherapy. A 
4-year experience (an innovative way for the local control of solid neoplasms) 

R. Polico; L. Stea; M. Antonello; M. Princivalli; C. Marchetti; M. Busetto; S. Schiavon; G. Pizzi 

Radiologia Medica. 1995;90(1-2):113-123. 

Sullivan et al, 
Lancet 
Oncology, 2011 

http://www.scopus.com/scopus/inward/record.url?eid=2-s2.0-0029340226&partnerID=7tDmEqzL&rel=3.0.0&md5=8d1e4ddfc9622d0cf6858a6fb2ee5ed2
http://www.scopus.com/scopus/inward/record.url?eid=2-s2.0-0029340226&partnerID=7tDmEqzL&rel=3.0.0&md5=8d1e4ddfc9622d0cf6858a6fb2ee5ed2
http://www.scopus.com/scopus/inward/record.url?eid=2-s2.0-0029340226&partnerID=7tDmEqzL&rel=3.0.0&md5=8d1e4ddfc9622d0cf6858a6fb2ee5ed2
http://www.scopus.com/scopus/inward/record.url?eid=2-s2.0-0029340226&partnerID=7tDmEqzL&rel=3.0.0&md5=8d1e4ddfc9622d0cf6858a6fb2ee5ed2
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1) No indications that 
CFRT and SBRT produce 
different tumor 
probabilities when 
adjusted for BED 
2) no difference in TC 
with single/multifraction 
SBRT 
3) higher TCP explained 
by higher tumour BEDs 
 

Why does SBRT work?  
(i.e. why is it safe to deliver such huge fraction 
sizes?....the parallel organ case…lungs, liver….) 

-‘Parallel’ normal tissues respond according to ≈ mean dose in the 

tissue/organ 

 

-The mean dose is much lower than the tumour dose. Therefore the 

radiobiological effect is much less than is indicated by BEDa/b=3 

 

-Furthermore the more conformal is the treatment the lower is the 

mean dose (relative to the tumour dose) 

 



5 

‘Risk-adapted’ SABR for central lesions 

 Risk adapted approach Use of daily fractions of 7.5 Gy or less, 
instead of 10-20 Gy per fraction [Haasbeek CJ, 2011; Nuyttens J, 
2011] 

 

• RTOG-defined central “no-fly zone” 

 

• EU data suggests “fly-with-care zone”  

[Haasbeek CJ, 2011; Nuyttens J, 2012] 

 

Courtesy: S. Senan 
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Petterson et al 2009 

Andolino et al 2011 
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Extending the original SBRT concept…Why 
? 

 Practical/economical reasons 

 Low a/b (or maybe low…) tumours                    
(prostate, breast ?..... rationale for large 
dose/fraction in the LQ model) 

 New biology of large fraction sizes (?) 

 High precision RT (IGRT, ART, 4D……) may 
drastically reduce the overlap between PTV and 
OAR 

 High precision RT 
(IGRT, ART, 4DRT…) 
may drastically reduce 
the overlap between 
PTV and OAR 

 …but, reducing the 
number of fractions 
dramatically increases 
the impact of 
geometric 
uncertainties… 

Courtesy: D. Verellen 
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Extending the original SBRT concept…    
few highly crucial warnings !!!! 

 1) A surgical-like approach may compete with surgery but 
may also “castrate” RT (that differently from surgery may 
permit to prophylatically treat large volumes !!!!!!!!) 

 

 2) What about late toxicity….? Fractionation has been an 
incredibly efficient tool to safely deliver high 
doses….SBRT does not exploit the sub-lethal damage 
repair of fractionated RT (…what about re-oxigenation ?) 

 

 3) Unexpected toxicities may occur with large 
dose/fraction…LQ model was extended to normal tissues, 
but….(!) 

1) A surgical-like approach may compete with surgery but may 
also “castrate” RT (that differently from surgery may permit to 
prophylatically treat large volumes !!!!!!!!) 

 Treating T, M, N+ only ?? 

 Repeating SBRT vs large 
fields + boost to positive 
volumes 

 Speed of relapse outside 
the treated region/risk of 
M vs life expectancy…. 

Picchio, Fodor et al. 2013  
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1) A surgical-like approach may compete with surgery but may 
also “castrate” RT (that differently from surgery may permit to 
prophylatically treat large volumes !!!!!!!!) 

 The prostate case: 
growing evidence that 
“volume” is as important 
as “dose” for intermediate-
high risk patients 

 Pelvic node RT (WPRT) is 
a low-toxicity treatment in 
the IMRT era (!) 

 SBRT (maybe) for low-risk 
only ? 
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78 73 68 62 47 38 22 9 1 0

Group: intermediate risk

53 52 48 39 29 19 14 1 0 0

Group: high risk

80 77 74 69 48 29 8 1 0 0

low risk

intermediate risk

high risk

     211 patients, median f-up: 5years; 
WPRT for all intermediate/high risk pts. 
71.4/74.2 Gy to the prostate and 
51.8Gy to nodes (28 fractions, SIB), 
Phase I_II trial with Tomotherapy 
(unpublished data) 

2) What about late toxicity….? Fractionation has been an 
incredibly efficient tool to safely deliver high doses….SBRT 
does not exploit the sub-lethal damage repair of fractionated 
RT (…what about re-oxigenation ?) 

 To be aware that, in most 
cases with a well tailored 
dose distributions 
delivering relevant doses 
to OARs, SBRT is 
detrimental compared to 
conventionally 
fractionated RT (LQ-
corrected BED/EQD2) 

 Ex: extension of SBRT in 
the abdomen, re-
treatments,…. 



10 

3) Unexpected toxicities may occur with large 
dose/fraction…LQ model was extended to normal tissues, 
but….(!) 

 Late toxicity often 
unpredictable 

 Reports of unexpected 
toxicities with hypo/SBRT 

 LQ-model is less reliable 
(unreliable?) for NTCP 
estimates with (very) high 
dose-fraction 

 Evolution to late damage 
much more complex than 
LQ predictions….role of 
fibrosis, vascularization  

 Lack of controlled trials 
!!!!! 

3) Unexpected toxicities may occur with large 
dose/fraction…LQ model was extended to normal tissues, 
but….(!) 

Bentzen et al. 2006  

 …the intensity of the inflammatory phase may 
highly impact on the evolution to fibrosis…and 
depends (also) on the daily dose (!!!) 
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3) Unexpected toxicities may occur with large 
dose/fraction…LQ model was extended to normal tissues, 
but….(!) 

 The breast case 

3) Unexpected toxicities may occur with large 
dose/fraction…LQ model was extended to normal tissues, 
but….(!) 

 The rectum case 
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3) Unexpected toxicities may occur with large 
dose/fraction…LQ model was extended to normal tissues, 
but….(!) 

 The rectum case 

 10Gy x 5: 5 colostomy/61 pts 
!!!! 

 Evidence of a threshold effect 

3) Unexpected toxicities may occur with large 
dose/fraction…LQ model was extended to normal tissues, 
but….(!) 

 The bladder case 
(post-op RT) 

 Unexpected late severe GU 
tox with moderate HYPO in 
post-op 

 1176 pts, 929 CONV, 247 
HYPO  

Cozzarini et al, Eur Urol in 
press 
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3) Unexpected toxicities may occur with large 
dose/fraction…LQ model was extended to normal tissues, 
but….(!) 

 The bladder case 
(post-op RT) 

 Best-fit with LQ: best a/b values <1 

 Introducing a time factor                 
(consequential effect ?) fixing a/b=5 

 Best fit values for   0.7-0.8 Gy/day 
Letter to Editor, Eur Urol 

accepted 

 

 

Intent 

 

FRACT 

Dose / 

fraction 

(Gy) 

Total 

dose 

(Gy) 

 

n 

 

EQD2 

a/b=5 

EQD2 

a/b=3 

EQD2 

a/b=0.4* 

% 3-year 

incidence 

SALV CONV 1.8 73.8 290 71.5 71 67.5 4 ± 1 

ADV CONV 1.8 70.2 639 68 67.5 64 6 ± 1 

ADV HYPO 2.35 65.8 117 69 70.5 75.5 11 ± 3 

ADV HYPO 2.9 58 50 65.5 68 80 14 ± 5 

SALV HYPO 2.55 71.4 80 77 79 88 21 ± 5 

 

Conclusions 

 
 After a long “low-profile” period, SBRT is nowdays a well 
recognized and reputed technique  

 Clinically relevant results have been reported especially for 
lung and liver malignancies 

 Appealing of the technique also due to its practical and 
economical benefits 

 Don’t forget the increased risks of missing the target when 
reducing the number of fractions and/or reducing margins and 
be cautious for centrally located lung T and in proximity of ribs  

 Risks of SBRT outside its “classical” domain (i.e.: “small” 
target(s) embedded by a “parallel” organ) 
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Conclusions: Risks of SBRT outside its classical domain  

 

 1) A surgical-like approach may compete with surgery but 
may also “castrate” RT….. 

2) What about late toxicity….? Fractionation has been an 
incredibly efficient tool to safely deliver high doses…. 

3) Unexpected toxicities may occur with large 
dose/fraction…LQ model not valid for normal tissues (the 
fibrotic pathway…) 

 

 Don’t put “economy” first ! 

 

 

Need of controlled Phase III trials !!! 
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