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DICHIARAZIONE 
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  Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.  

•   Posizione di dipendente in aziende con interessi commerciali in campo sanitario: NIENTE DA DICHIARARE 

•   Consulenza ad aziende con interessi commerciali in campo sanitario: NIENTE DA DICHIARARE 

•   Fondi per la ricerca da aziende con interessi commerciali in campo sanitario: NIENTE DA DICHIARARE 

•   Partecipazione ad Advisory Board: NIENTE DA DICHIARARE 

•    Titolarietà di brevetti in compartecipazione ad aziende con interessi commerciali in campo sanitario: NIENTE DA 

DICHIARARE 

•   Partecipazioni azionarie in aziende con interessi commerciali in campo sanitario NIENTE DA DICHIARARE 

•   Altro NIENTE DA DICHIARARE 
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Definitions 
 
! GTV, CTV, PTV 
! OAR, PRV 
!  Irradiated vs treated volume 
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Definitions 

!Gross!Tumor!Volume!
!

!Clinical!Target!Volume!
!

!Planning!Target!Volume!
!



  

!

Evolution of clinical volumes over time 
 

!  From 2D to 3D/IMRT, from what to be spared to what to be covered 
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Evolution of clinical volumes over time 
 

!  From 2D to 3D/IMRT, from what to be spared to what to be covered 

! Empirically evolved over time 

!   lack of guidelines for several years, comparison  
 w ‘old’ volumes 
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Evolution of clinical volumes over time 
 

!  The capability to cover large volumes considered a 
distinct advantage of RT over surgery  

 



  

!

Prescribe tmt – Indication to/not to cover 
 
Contouring, how to cover – Atlases… 
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Pattern of failure studies 

♦ 50 pts (58% stage IV),  
♦ minimum FU 1 yr (median 32.6 mths), 
♦ IMRT alone (no surgery, no chemo) 
♦  (no PET) 

IJROBP 2008 
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Pattern of failure studies 

70#Gy#
63#Gy#
58.1#Gy#

♦ 9 failures 
♦ 8 pts 
♦ 3-yr LC 93.8%-RC 85.1% 

4#–#all#pre3exis7ng#nodes#
3#
2#
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Pattern of failure studies 
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‘Omitting volumes’ 
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(Recent) examples of omitted volumes 
 

!  Level V in OPC* 
!  Level IB in OPC  
! RP cranial to C1 in OPC* 
! Medial part of RP in OPC 
!  T site after TORS* 
!  Level IV in NPC 
! All levels if pN0 (HNSCC)* 
! … 

* ASTRO 2015 
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(Recent) examples of omitted volumes 
 

!  Level V in OPC* 
!  Level IB in OPC  
! RP cranial to C1 in OPC* 
! Medial part of RP in OPC 
!  T site after TORS* 
!  Level IV in NPC 
! All levels if pN0 (HNSCC)* 
! … 

… to avoid incidental irradiation of embedded & 
surrounding OARs 
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♣ !ipsilateral!tmt!an!op5on!for!pts!with!
lateralized!dis![within!1!cm]!and!w/o!
advanced!neck!dis![N0C1].!
♣ !in!properly!selected!pts,!controlateral!
neck!recurrence!<10%!(VCC/PMH/
MDACC)!

Contralateral neck nodes 
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♣ !ipsilateral!tmt!an!op5on!for!pts!with!
lateralized!dis![within!1!cm]!and!w/o!
advanced!neck!dis![N0C1].!
♣ !in!properly!selected!pts,!controlateral!
neck!recurrence!<10%!(VCC/PMH/
MDACC)!

Contralateral neck nodes 
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Pituitary fossa coverage in stage I NPC STANDARD OF CARE 
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RISKS/BIASES 

Which is the clinically meaningful threshold to withhold treatment? 
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RISKS/BIASES 

Which is the clinically meaningful threshold to withhold treatment? 

034.9%#

5314.9%#

15+%#

Very#Low#Risk#–#no#elec7ve##tmt#

Low#Risk#3##elec7ve#tmt,#50sh#Gy#

High#Risk#–#elec7ve#tmt,#60sh#Gy#
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RISKS/BIASES 

Which is the clinically meaningful threshold to withhold treatment? 

Inappropriate & inadequate baseline literature data  
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RISKS/BIASES 

Which is the clinically meaningful threshold to withhold treatment? 

Inappropriate & inadequate baseline literature data  

Million book, 1992 
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Real Q 

Which the Risk of Subclinical  
Involvement of Each Nodal Level when 

Negative on Imaging? 
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RISKS/BIASES 

Which is the clinically meaningful threshold to withhold treatment? 

Inappropriate & inadequate baseline literature data  
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At presentation on palpation 

At pathology after surgery 

Classic data of nodal involv for oropharyngeal SCC 
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JHU data 
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JHU data 
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91 pts, HPV pos 

Sanguineti et al, Acta Oncologica 2013 
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91 pts, HPV pos 

Sanguineti et al, Acta Oncologica 2013 
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The present paper, that is the first one to focus on HPV positive 
patients only, provides the rationale for avoiding treatment of 
ipsilateral ‘ very low risk ’ (<5%) levels, that would include 
levels V and IB. The latter may qualify for elective irradiation 
only when two or more other levels are involved.  
Level IV might also be spared when level III is negative on a 
‘reliable ’ imaging study or when the negativity of level III is 
pathologically assessed. 

Sanguineti et al, Acta Oncologica 2013 

HPV-OPC ipsilateral nodal levels 
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RP nodes in OPC 

Bussels et al, IJROBP 2006 

208 pts, CT-based, 16% involv 
" Subcl 5.5+% 

Eisbruch et al, IJROBP 2004, being addressed by MSKCC 
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RP nodes in OPC 

Gunn et al, cancer 2013 

981 pts, CT-based, 10% involv 

RPLN involvement was associated with T-stage, N-stage, 
T-location, N-level… 
 
T site: T, 11%; BOT, 6%; SP, 12%, PW, 23% of patients; 
N-level: lv IV, 26%; lv III, 9.4%; lvs IB-II, 7.2%, cN0, 7.2% 
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RP nodes in OPC 
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Level IV nodes in NPC 
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Omission of T site in OPC after TORS 

Lack of field cancerization in HPV-related diz 
Rusthoven et al, IJROBP 2008 
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Omission of T site in OPC after TORS 
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Omission of pN0 
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Omission of pN0 
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Omission of pN0 

Risk of regional failure in the pN0 neck after 
 

 - RND  <1% 
 - MRND  <3% 
 - SND  <5%  
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Omission of pN0 

…BUT 
 
- Lack of data on the pattern of failure 
- Risk of seeding during surgery at other/T sites 
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Omission of pN0 
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‘Shrink’ GTV volume 
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‘Shrink’ 
GTV 
volume 
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‘Shrink’ GTV volume Duprez et al, IJROBP 2013 
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Induction chemotherapy 
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Induction chemotherapy 
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Induction chemotherapy 
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Induction chemotherapy 
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Induction chemotherapy 
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Induction chemotherapy 
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Response adapted volume deescalation 

Melotek et al, ASTRO 2015 
University of Chicago 
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Response adapted volume deescalation 
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Response adapted volume deescalation 
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Response adapted volume deescalation 
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Response adapted volume deescalation 
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Whole larynx vs whole glottis vs TVC for T1N0 glottis 
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Whole larynx vs TVC for T1N0 glottis 
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Whole larynx vs TVC for T1N0 glottis 
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Whole larynx vs whole glottis vs TVC for T1N0 glottis 

3.63 Gy x 16,  
D= 58.08 Gy, 

5 fxs/wk 
4DCT, IGRT 
Anisotropic 

margins (3 mm 
but sup/inf, 5 

mm) 
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IMRT-VMAT 

SBRT-SRS 

Sign shrinkage of treated volume over 3DCRT (IGRT!) 
Same CTVs,  
Same or slightly ↑D, same or slightly ↓# fxs 
Tumor cell apoptosis 

Sign shrinkage of CTV over IMRT-VMAT 
Ablative D in few fxs 
Tumor cell and endotelial apoptosis 
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IMRT-VMAT 

SBRT-SRS 

Sign shrinkage of treated volume over 3DCRT (IGRT!) 
Same CTVs,  
Same or slightly ↑D, same or slightly ↓# fxs 
Tumor cell apoptosis 

Sign shrinkage of CTV over IMRT-VMAT 
Ablative D in few fxs 
Tumor cell and endotelial apoptosis 

Moderate HYPO 
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RISKS/BIASES 

Which is the clinically meaningful threshold to withhold treatment? 

Inappropriate & inadequate baseline literature data  

Is it clinically driven? 
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RISKS/BIASES 

Which is the clinically meaningful threshold to withhold treatment? 

Inappropriate & inadequate baseline literature data  

Is it clinically driven? 

Volume Pros 
Level IB Spare incidental oral cavity 
Level IV Esoph, brachial plexus, thyroid gland 
Level V Posterior neck alopecia 
RP Constrictors 
Larynx Carotid arteries, allow SBRT 
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RISKS/BIASES 
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Volume Pros 
Level IB Spare incidental oral cavity 
Level IV Esoph, brachial plexus, thyroid gland 
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Larynx Carotid arteries, allow SBRT 
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Sanguineti et al, IJROBP 2000 
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Contralateral neck nodes 

Uppermost level of 
contralateral clinically 
negative neck is the caudal 
edge of the lateral process 
of C1 OR the surgical 
landmark, the level on the 
planning CT in which the 
posterior belly of the 
digastric muscle crosses 
the jugular vein 

Eisbruch et al, IJROBP 2004 

133 pts, 0% failure rate above 
95% CI 0-2.7% 
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RISKS/BIASES 
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Complete spare vs underdosing 
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RISKS/BIASES 

Which is the clinically meaningful threshold to withhold treatment? 

Inappropriate & inadequate baseline literature data  

Is it clinically driven? 

Complete spare vs underdosing 

Most studies actually do not achieve 
‘complete’ spare but only underdosage to 

25-40 Gy 
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Fletcher book 1978 
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Cox & Ang book 2010 
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Frank#et#al,#IJROBP#2014#

Protons#
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RISKS/BIASES 

Which is the clinically meaningful threshold to withhold treatment? 

Inappropriate & inadequate baseline literature data  

Is it clinically driven? 

Complete spare vs underdosing 

Appropriate methodology for validation 
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RISKS/BIASES 

Which is the clinically meaningful threshold to withhold treatment? 

Inappropriate & inadequate baseline literature data  

Is it clinically driven? 

Complete spare vs underdosing 

Appropriate methodology for validation 

Should we perform non-inferiority studies 
of empirically developed volumes? 

 
Should we investigate the supposed clinical 
benefit (on OAR) while controlling for tumor 

outcome?  
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Conclusions 
 

!  Indications and contouring guidelines are now 
available in the literature; 

! Challenging indications and volumes developed 
empirically over decades is reasonable, but should 
be clinically driven 

!  For OPC, it is reasonable to consider avoiding the 
uppermost part of the contralateral uninvolved level 
II, as well as contralat levels IB (and V) 

!  For NPC, nodal volume de-escalation should be 
cautiously done  


