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No brainers 



4D-CT 

Glide-Hurst et al. J Thor Dis 2014 



Better dose calculation algorithms: 
    Pencil beam vs. Monte-Carlo 

Glide-Hurst et al. J Thor Dis 2014 



 FDG-PET-CT before radiotherapy 
Adaptation in cases of atelectasis? 
     



• First CT 

 

 

 

 

• Second CT 

 after 3 fractions 

 

 

• Third CT 

 after 17 fractions 
 



Planned DVH DVH without intervention 

Original Plan 

 

Plan delivery without 

intervention 

PTV 

(mean dose) 

45.58 Gy 43.52 Gy 

PTV coverage 

(volume with  dose > 40.5 Gy) 

99.84 % 81 % 



Inter-fractional changes: Dosimetric 
consequences 

Spoelstra et al. Int J Radiat Oncol Biol Phys 2009 



But 4D dose accumulation (- - -)?     

Glide-Hurst et al. J Thor Dis 2014 



And Tracking, Gating …? 

• SBRT: similar results 

• Locally advanced: ? 



Superior dose distributions: 
 
Also a no brainer? 



Chan et al. J Thorac Oncol 2014 

IMRT 



Tomotherapy 

Fey M et al. J Thor Dis 2013 



Advantages and disadvantages of 
IMRT for lung cancer 

Chan et al. J Thorac Oncol 2014 



Evidence for IMRT, tomotherapy and 
VMAT: Planning studies? 

Chan et al. J Thorac Oncol 2014 



Evidence for IMRT, tomotherapy and 
VMAT: And Planning studies … 

Chan et al. J Thorac Oncol 2014 



Bradley et al. Lancet Oncol 2015  

No difference in the  
outcome  
between 3D-CRT and 
IMRT  
(stratification factor) 

Evidence for IMRT?  



Chan et al. J Thorac Oncol 2014 

IMRT, VMAT: A tool for dose-escalation 
and dose painting 



 
 

 

Improvement of memory function after 
Prophylactic Cranial Irradiation (PCI) by avoidance 
of the hippocampus: A randomized phase III study 
in small cell lung cancer patients   

Dirk De Ruysscher, MD, PhD, on behalf of the HA-PCI working group 





Individual dose-response relation for radiation-
induced lung damage on the basis of a single pre-
treatment CT scan 

Defraene et al. Radiother Oncol 2015  



Heterogeneity within one lung 

• Concept 
 Hypothesis: denser regions more prone to damage 

 Manually defined subregions maximally differing in density on planning 
CT 

 Lower lobe more radiosensitive 

 

 

 

 



Redistribution of radiation dose 

  

 

• Maximally sparing high-risk subregion 

• Same PTV and OAR constraints (identical MLD!) 

 

 

 

 

 

 

 

 

 

    High-risk subregion: mean dose reduction of 6.6 Gy  

 

 

 

 



Proton Therapy:  
Superior dose distributions  

De Ruysscher D, Chang JY. Sem Radiat Oncol 2013  



Proton Therapy: 
Superior dose distributions  

Comparison of IMPT vs. PSPT and VMAT in stage III NSCLC.  
 
IMPT achieves the best sparing of all critical strictures. PSPT 
spares more heart and contralateral lung but not esophagus or 
ipsilateral lung as compared with VMAT.  

Chang JY et al. Int J Radiat Oncol Biol Phys 2016  



Conclusions 

• New technologies lead to a better dose 
distribution 

• More patients can receive a radical radiotherapy 
dose 

• Lack of evidence for improved survival/ local 
control/ less side effects (new NTCP models!) 

• Huge potential for re-distribution studies 

• Need for refinement of adaptive strategies 

 


