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Radioterapia come trattamento elettivo
ǘǊŀǘǘŀƳŜƴǘƛ ƴŜƎƭƛ ŀƴƴƛ Ψфл 

T2 N2c M0 (1993)
Diagnosi su TC collo

Definizione dei volumi: 
ricostruzione proiezione su 
radiogrammi

Calcolo su profili corporei

elettroni
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¦ƴ ǇƻΩ ƳŜƴƻ ǇŀǎǎŀǘƻΧ ¢ŜŎƴƛŎŀ ǘǊŜ emicampi(sino 2004)
I e II tempo di trattamento: isodose del 93%

3 Å¦ǘƛƭƛȊȊƻ ŘŜƭƭŀ wa ƴŜƭƭƻ ǎǘǳŘƛƻ ŘŜƭƭΩŜǎǘŜƴǎƛƻƴŜ Řƛ 
malattia
ÅDefinizione dei volumi su TC 
ÅSchermi personalizzati
ÅCorridoio di isodose per emicampilaterali
ÅMaggiore accuratezza (target e dosimetria)
ÅParotidi incluse nei volumi di trattamento    
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LL ǘŜƳǇƻ άо5 /w¢ ŎƻǊǊŜǘǘŀέ όboost)
Χil limite dorsale del PTV TN non è comunque adeguato per la vicinanza degli organi critici!



3DCRT vs IMRT 
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Sopravvivenza e controllo locale    -
Rinofaringe ςRadioterapia  Brescia (1985-2006)

Log rank p=0.00

Log rank p=0.00

Log rank p=0.00

M

Merito solo 
della tecnica 
radioterapica?

Epoca Frequenza

1: Ò 1985 215 (29,4%)

2: >ô85 Ò ó90 124 (16,9%)

3: > ô90 Ò ó95145 (19,8%)

4: > ó95 Ò 2000144 (19,7%)

5: > 2000 Ò luglio 200669 (9,4%)

6: > agosto 2006 35 (4,6%)

Totale 732 (100%)
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End point 5 yrs results

DSS 92+/-3%

OS 91+/-3%

DMFS 79+/-5%

DFS 73+/-5%

LC 89+/-3%

RC 93+/-3%

LRFS 85+/-4%
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OVERALL SURVIVAL

p 0.002

Datistorici IRA BS per 
epocasino2006

DatigruppoAIRO

S. Tonoli, D. Alterio et al
Nasopharyngeal carcinoma in a low incidence 
European area : 
A prospective observational analysis from the Head and Neck 
Study Group of the Italian Society of Radiation Oncology (AIRO)



D95% 2GyEqD PTV T

Parametro più interessante predittivo della sopravvivenza 
anche se stratificato per 

volume GTV T classi, 
vol GTV TN 30cc, 
vol GTV TN 50cc 
chemioterapia associata.

Indipendentemente dalla metodica utilizzata e 

compatibilmente con la fattibilità, la D95% al PTV T > 65 

Gy dovrebbe essere considerata un criterio di 

adeguatezza del piano di trattamento.

12/15/2021

8

p 0.002

OVERALL SURVIVAL

p 0.002

CasisticagruppoAIRO H&N
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Le metodiche di coregistrazionedi immagini nella 
definizione dei volumi di interesse
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La maggiorecapacitàdi conformazionedellaIMRT è associatacon un 
incrementoŘŜƭ ǾƻƭǳƳŜ Ŏƻƴ άbassedosiέ
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άо5έ Ǿǎ Law¢ {ϧ{ (inclusa tomo)11

OVERALL SURVIVAL

P 0.038

CONTROLLO LOCALE

P 0.016



HEAD & NECK TUMORS
CURRENT STANDARD

ÇAssociazione con chemioterapia negli stadi localmente avanzati

ÇCo-registrazione fra immagini multimodali (RM e TC-PET)

ÇTrattamenti IMRT/volumetrici

Ç IGRT
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Meta-analysis of chemotherapy in head and neck cancer (MACH-NC): 
An update on 107 randomized trials and 19,805 patients, on behalf of
MACH-NC Group

Main question: addictionof chemotherapyto 
locoregionaltreatment

Concomitant chemoradiotherapy: 
mainstay of treatment for locally advanced HNSCC whether as 
sole treatment or given as adjuvant after surgery,

with a longer follow-up of 9.2 years, this analysis confirm the OS 
benefit it of 6.5% and 3.6% at 5 and 10 years respectively.

The decreasing effect of concomitant chemotherapy with 
increasing patient age is reinforced; thus, the use of 
concomitant chemotherapy should be carefully weighed after 
70 years.

The subset analysis confirmed as well that platin containing 
mono or polychemotherapy is the standard of care due to 
higher OS or EFS benefit.

Radiotherapy and Oncology 156 (2021) 281ς293 13



INDUCTION CONCOMITANT ADJUVANT

Radiotherapy and Oncology 156 (2021) 281ς293

Meta-analysis of chemotherapy in head and neck cancer (MACH-NC): 
An update on 107 randomized trials and 19,805 patients, on behalf of
MACH-NC Group

14



MAÏMOUNA MANÉ et al,

Meta-Analysis on Induction Chemotherapy in Locally 
Advanced Nasopharyngeal Carcinoma

Out of 292 studies identified by our search, 8 RCTs included in the meta-analysis, 

2,384 randomized patients (1,200 and 1,184 were assigned to receive ICT plus CCRT and CCRT)

69% had N2ςN3 disease

Treatment compliance:
median rate of 92% (range, 86%ς100%) of patients receiving all cycles of ICT. 

The percentage of patients completing radiotherapy was 96% and 95% in the ICT group and CCRT group

Chemotherapy during RT completed in only 28% of the ICT group vs 61% in the CCRT group (p 0.003)

Grade 3ς4 acute toxicity
mostly hematologic during the ICT phase (496 events vs. 191 nonhematologic) 

predominant in the ICT group during the CCRT. 

Adding ICT to CCRT provided a significant benefit in overall survival (hazard ratio [HR], 0.680; 

95% CI, 0.511ς0.905; p = .001) and progression-free survival (HR, 0.657; 95% CI, 0.568ς0.760; p 

< .001)

The Oncologist2021;26:e130ςe141 15



Compliance to treatment 16



MAÏMOUNA MANÉ et al,

Meta-Analysis on Induction Chemotherapy in Locally 
Advanced Nasopharyngeal Carcinoma

The Oncologist2021;26:e130ςe141 17



Frazionamenti Alterati
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Hyperfractionated or accelerated radiotherapy in head and neck cancer: 
a meta-analysis
MARCH collaborative group ðLancet 2006

15 studi, 6515 pazienti, mediana FU 6 anni, prevalentemente 
orofaringe e laringe , 74% stadio III -IV

Overall survival

Beneficio a 5 anni: 3.4%
Iperfrazionamento : 8%

RT accelerata: 2%

RT accelerata con riduzione della 
dose totale: 1.7%

Controllo locoregionale

Beneficio a 5 anni: 6.4%
Iperfrazionamento : 9.4%

RT accelerata: 7.3%

RT accelerata con riduzione della 
dose totale: 2.3%

19Lancet 2006



Benjamin Lacas, Jean Bourhiset al.
Role of radiotherapy fractionation in head and neck cancers 
(MARCH): an updated meta-analysis

Lancet Oncol. 2017 September; 18(9): 1221ς1237.

OVERALL SURVIVAL PROGRESSION FREE SURVIVAL
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Benjamin Lacas, Jean Bourhiset al.
Role of radiotherapy fractionation in head and neck cancers 
(MARCH): an updated meta-analysis

Lancet Oncol. 2017 September; 18(9): 1221ς1237.

OVERALL SURVIVAL PROGRESSION FREE SURVIVAL
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Benjamin Lacas, Jean Bourhiset al.

Role of radiotherapy fractionation in head and 
neck cancers (MARCH): an updated meta-analysis

Lancet Oncol. 2017September; 18(9): 1221ς1237.

Altered fractionation RT vs standard fractionation RT
Å small but significant improvement in overall survival 

(3.1% at 5 yrs)
Å Hyperfractionation: absolute difference at 5 years 

8.1% 
Å clear benefit on local control, 
Å smaller benefit on regional (nodal) control and cancer 

mortality, 
Å no benefit on distant metastases and non-cancer-

related mortality.

Å Node-positive patients: 
Å significant only for hyperfractionation

Å Pure acceleration (the delivery of 66ς70 Gyin 5.5ς6 
weeks) should therefore be considered only for 
patients with a low nodal burden

LIMITATIONS

Å Almost all of the trials included used outdated 
radiotherapy techniques (1965-2016!!)

Å The included trials also come before HPV era and 
often did not record smoking status, with data for 
these variables available in very few trials in the 
meta-analysis

Å Low quality of data collected for the toxicity analysis
Å Only five trials compared altered fractionation 

radiotherapy with standard radiotherapy plus 
chemotherapy in both groups, 

Å three trials have a lower dose of chemotherapy in the 
group with altered fractionation radiotherapy than in 
the standard radiotherapy group
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Benjamin Lacas, Jean Bourhiset al.

Role of radiotherapy fractionation in head and neck cancers 
(MARCH): an updated meta-analysis

Lancet Oncol. 2017September; 18(9): 1221ς1237.

Overall survival for trials comparing altered fractionation 
radiotherapy and concomitant chemoradiotherapy (using 
conventional fractionation)

The direct comparison between altered fractionation 
radiotherapy and concomitant chemoradiotherapy 
showed the superiority of the addition of concomitant 
chemotherapy over pure fractionation modification.

Concomitant chemo radiotherapy should 
remain the standard of care for locally 
advanced node-positive tumours.
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L. G. Sapienza et al.
Altered-fractionation radiotherapy improves local control in early-stage 
glotticcarcinoma: A systematic review and meta-analysis of 1762 patients

Prova con cremona: ok fatto

Oral Oncology Volume 93, June 2019, Pages 8-14

Both hypofractionationand hyperfractionation
improve local control in ESGC, including T1 tumors
and for anterior commissure involvement. 
This benefit may not persist for T2 tumors, for 
which alternative strategies should be considered.
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Alteredfractionationand concomitant
chemotherapy

25



JanHaussmann et al.
Addictionof chemotherapyto hyperfractionatedradiotherapyin 
advancedhead and neck cancer- a meta-analysis

6 studies(n = 1280 patients) randomizingHFX-RTalone and the concurrent
additionof CTxin patientswith LA-HNSCCundergoingdefinite RT.

Å OSwassignificantlyimproved in the HFX-RT + CTxgroup (HR = 0.77, 
CI95% = 0.66-0.89; p = <0.001). 

Å Similarresultsin 
Å PFS(HR = 0.74, CI95% = 0.63-0.87; p < 0.001) 
Å CSS(HR = 0.72, CI95% = 0.60-0.88; p = 0.001). 

Å Acute toxicitiesόҗƎǊŀŘŜ оύ ŀƴŘ ƭŀǘŜ adverseeventsόҗƎǊŀŘŜ оύ did not
significantlydiffer betweenthe two groups.

Conclusion:

Theaddition of CTxto HFX-RTin the definitive treatment of

advancedLA-HNSCCimproves OS,CSS,PFS,and LRRwithout

a significantincreasein high-gradeacuteand late toxicities.

StrahlentherOnkol. 2019 Dec;195(12):1041-1049 26



Claire Petit et al. - On behalf of the MACH-NC and MARCH Collaborative Groups

Chemotherapy and radiotherapy in locally advanced head and 
neck cancer: an individual patient data network meta-analysis

Lancet Oncol. 2021May;22(5):727-736

Ç Hyperfractionatedradiotherapywith concomitantchemotherapyhadthe highestefficacyfor overall
survival,event-free survival,locoregionalcontrol,andcancerdeath.

Ç Fordistant control, locoregionaltreatment with adjuvantchemotherapyhadthe bestresults.
Ç Theother modalitiesof treatment that had good resultswere taxanes, cisplatin, and fluorouracil-

based induction chemotherapy followed by locoregionaltreatment with or without concomitant
chemotherapyandacceleratedradiotherapywith concomitantchemotherapy

Altered fractionation concomitant chemoradiotherapy is the most effective treatment for locally
advancedhead and neck cancer and especially hyperfractionated radiotherapy with concomitant
chemotherapy.

Taxane-based induction chemotherapy followed by locoregional therapy, ideally with concomitant
chemotherapy,is anothergoodoption in selectedpatients with a goodperformancestatusand minor
comorbidities.

27



HEAD & NECK TUMORS
TOOLS FOR RADIATION ONCOLOGISTS
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Radiotherapy and Oncology 126 (2018) 25ς36

High risk primary tumor CTV (CTVp1) for full 
therapeuticdose

CTVp1 = GTV + 5 mm margin (consider exclusion 
of the clivus if not involved). [Consensus: High 
(90%)]

CTVp1 = inclusion of whole nasopharynx (as well 
as GTV + 5 mm margin [Consensus: Low (55%)]

Intermediate risk (prophylactic dose) CTV 
(CTVp2)

CTVp2 = 5 mm expansion from CTVp1 
[Consensus: Moderate (76%)]

Delineationof the nodalCTV

The diagnostic criteria used for defining LN 
involvement are:

- Retropharyngeal LNs > 5 mm or cervical LNs > 
10 mm in shortest diameter (11 mm for 
subdigastricnode) 

- Three or more contiguous and confluent LNs, 
each with shortest diameter of 8ς10 mm 

- LNs of any size with central necrosis or a 
contrast-enhanced rim

- LNs of any size with extracapsular extension

- LNs of any size with overt FDG uptake on FDG-
PET scan 

Anne W. Lee et al: International guideline for the delineation 
of the clinical target volumes (CTV) for nasopharyngeal 
carcinoma 
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Radiotherapy and Oncology 126 (2018) 25ς36

GeometricGTVn+ 5 mm expansionfor CTVn1 and 
GTVn+ 5+5 mm expansionfor CTVn2

(1) CTVn1 = GTVn+ 5 mm in caseswith no 
extracapsularextension (Consider10 mm expansionif
extracapsularextension present)

(2) CTVn2 = CTVn1 + 5 mm expansion(i.e. GTVn+ 5 
mm + 5 mm). [Consensus: Low (64%)]  

Intermediate risk cervicallymphnodelevels
(prophylacticdose) CTV (CTVn2)

(3) Prophylactic coverage of the retropharyngeal lymph 
nodes (RPLN) in CTVn2 should extend from the base of 
the skull to the caudal border of the hyoid bone or 
caudal border of C3 as the lower limit. Only the lateral 
nodes need prophylactic coverage. [Consensus: 
Moderate (77%)]

(4) Prophylactic coverage of ipsilateral Level Ib lymph 
node level in CTVn2 if there is:

- disease involvement of the submandibular gland, or;
- involvement of structures that drain to level Ib as the first
echelon site (namely the oral cavity, anterior half of nasal 
cavity), or;
- involvement of level II LNs with extracapsular extension.
[Consensus: High (91%)]
- level II nodal involvement with maximum nodal axial 
diameter greater than 2 cm

Anne W. Lee et al: International guideline for the delineation 
of the clinical target volumes (CTV) for nasopharyngeal 
carcinoma 
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V. Gregoireet al.: 
Delineationof the primarytumourClinical Target Volumes(CTV-P) in laryngeal, hypopharyngeal, 
oropharyngealand oralcavitysquamouscellcarcinoma: AIRO, CACA, DAHANCA, EORTC, GEORCC, 
GORTEC, HKNPCSG, HNCIG, IAG-KHT, LPRHHT, NCIC CTG, NCRI, NRG Oncology, PHNS, SBRT, 
SOMERA, SRO, SSHNO, TROG consensus guidelines

Radiotherapy and Oncology 126 (2018) 3ς24 31



Definizione GTV 

Corso teorico-pratico sul contouringnei tumori della mesofaringe
Gruppo AIRO H&N

Definizione CTV ad alta dose
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SCC laringeo sovraglottico, T1N2b stadio Iva
Risultati dosimetrici ottenibili con trattamento IMRT 
volumetrico.
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IGRT & AdaptiveRadiotherapy
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Review article

Adaptive radiation therapy: When, how and what are 
the benefits that literature provides?
An electronic research of articles published
from January2004to October2020

Among a total of 127 studies assessedfor
eligibility, 85 articleswere ultimately retained
for the review.

Themost noticeablechangeshavebeen reported in
the middlefractionof the treatment.

The suggestedoptimal time to replan is between
the third andthe fourth week.

Anatomicaldeviations> 1 cmin the externalcontour,
averageweight loss> 10%,
violationin the dosecoverageof the targets> 5%,
violationin the doseof the peripherals

were someof the thresholdsthat are currentlyused,
andwhichleadto replanning.

Noclearbenefitsof ARTbutΧ

R. Avgoustiet al. Cancer/Radiothérapiein press 35



In presenza di voluminose adenopatie le modifiche in 
corso di radioterapia sono più evidenti

36



37



HPV +
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Nguyen-Tan PF, Zhang Q, Ang KK et al. 
RandomizedphaseIII trial to test acceleratedversus standard fractionationin combinationwith  
concurrentcisplatinfor head and neck carcinomasin the RTOG 0129 trial: Long-termreport of efficacy
and toxicity.

Patients were randomized 
to either high-dose cisplatin 100 mg/m2 every 3 
weeks for 3 doses concurrent with standard 
fractionation of 70 Gyin 35 fractions over 7 
weeks

or cisplatin 100 mg/m2 every 3 weeks for 2 
doses concurrent with accelerated fractionation 
of 72 Gyin 42 fractions over 6 weeks.

Conclusion

When combined with cisplatin, AFX-C neither 
improved outcome nor increased late toxicity 
in patients with LA-HNC. 

Long-term high survival rates in p16-positive
patients with oropharyngealcancer support
the ongoing efforts to explore de-
intensification

NB. 
Tecnichea campicontrapposti, 

IMRT non permessa

J ClinOncol2014;32:3858ς3866. 39



De escalation in HPV+ OPC
RT+Cetuximabvs RT+CDDP
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Maura L. Gillisonet al.      RTOG 1016

Radiotherapyplus cetuximab or cisplatinfor human papillomavirus (HPV)-
positive oropharyngealcancer: a randomized, multicenter, non-inferiority
clinical trial

Patientswith locoregionallyadvancedp16-positive OPC stratified
for

T1-T2 vs. T3-T4
N0-N2a vs. N2b-N3
ZubrodPerformance Status (0 vs. 1)
tobaccoǎƳƻƪƛƴƎ  ƘƛǎǘƻǊȅ όҖ ǾǎΦ Ҕмл ǇŀŎƪ-years) 

Randomized1:1 to 
RT + cetuximab 400 mg/ m2, followedby 250 mg/m2 for sevenweekly
doses
RT +cisplatin100 mg/m2 for two doses, 21 days apart.  

The primaryendpoint wasoverall survival (OS) with non-inferiority

margin1.45 (hazard ratio).

All patients received accelerated IMRT delivered to 70 Gyin 35 fractions 

over 6 weeks, 6 fractions per week (with 2 fractions 1 day per week, at least 

6 hours apart)

849 patient, MedianFU 4-5 years

Resultsat 5 years(Cetuximab group vs cisplatingroup)

OS:  77,9% vs 84,6% (p 0,0163)

PFS: 67,3% vs 78,4%

LRF: 17,3% vs 9,9%

Conclusion: 

RT + Cetuximab demonstratedinferior OS and 

PFS comparedwith RT + CDDP

Moderate to severe toxicity (acute and late) 

similar in the two groups

Lancet2019 January 05; 393(10166): 40ς50 41



Mehannaet al. 
Radiotherapyplus cisplatinor cetuximab in low-risk human papillomavirus-positive 
oropharyngealcancer(De-ESCALaTEHPV): an open-label randomisedcontrolledphase
3 trial

32 head and neck treatment centresin Ireland, the 
Netherlands, and the UK

patients with HPV-positive low-risk oropharyngeal 
cancer (non-smokers or lifetime smokers with a smoking 
history of <10 pack-years). 

In addition to radiotherapy (70 Gyin 35 fractions), 
Randomisationto receive:

intravenous cisplatin (100 mg/m² on days 1, 22, and 43 of 
radiotherapy) 

or intravenous cetuximab (400 mg/m² loading dose 
followed by seven weekly infusions of 250 mg/m²).

2012-2016: 334 patients recruited

Overal(acute and later) severe (G4-5) toxicity did
not differ significantlybetweengroups

Resultsat two years(cisplatinvs cetuximab) 

Overall survival: 97,5% vs 89,4      p=0,001

Recurrence:              6% vs 16.1%, p=0,0007

Cetuximab showed no benefit in terms of
reducedtoxicity, but insteadshowedsignificant
detriment in terms of tumour control.

Cisplatin and radiotherapy should be used as
the standard of care for HPV-positive low-risk
patientswho areable to tolerate cisplatin.

Lancet 2019; 393:51-60 42



Sue S. Yom et al.
Reduced-Dose RadiationTherapyfor HPV-AssociatedOropharyngeal
Carcinoma (NRG OncologyHN002)

Patients with p16-positive, T1-T2 N1-N2b M0, or T3 N0-N2b M0 
OPSCC (7th edition staging) ǿƛǘƘ Җ мл ǇŀŎƪ-years of smoking
received 60 Gyof IMRT over 6 weeks with concurrent weekly 
cisplatin(C) or 60 GyIMRT over 5 weeks.

J ClinOncol39:956-965. © 2021

CONCLUSION 
Å The IMRT + C arm met both prespecifiedend points justifying 

advancement to a phase III study.
Å IƛƎƘŜǊ ǊŀǘŜǎ ƻŦ ƎǊŀŘŜ җ о ŀŎǳǘŜ !9ǎ ǿŜǊŜ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ Law¢ м / 

arm.
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Chen L et. al. - Review Article

Current considerations for radiotherapy in 
It±πŀǎǎƻŎƛŀǘŜŘ ƘŜŀŘ ŀƴŘ ƴŜŎƪ ŎŀƴŎŜǊ

ÅDistinct epidemiology: a younger patient population without a significant tobacco or alcohol 
history

Å5ƛǎǘƛƴŎǘ ǎǘŀƎƛƴƎ ǎȅǎǘŜƳǎ ŦƻǊ It±πƴŜƎŀǘƛǾŜ ŀƴŘ It±πǇƻǎƛǘƛǾŜ ŎŀǊŎƛƴƻƳŀǎ

Åw¢hD лмнфΥ tŀǘƛŜƴǘǎ Ŏŀƴ ōŜ ǊƛǎƪπǎǘǊŀǘƛŦƛŜŘ ōŀǎŜŘ ǳǎƛƴƎ It± ǎǘŀǘǳǎ ŀǎ ǿŜƭƭ ŀǎ ǘƻōŀŎŎƻ ǳǎŜΣ  ǿƛǘƘ 
statistically significant differences in 
ÅоπȅŜŀǊ ƭƻŎƻǊŜƎƛƻƴŀƭ ǊŜƭŀǇǎŜ ǊŀǘŜǎ όмоΦс҈ ƛƴ It±πǇƻǎƛǘƛǾŜ ǾǎΦ орΦм҈ ƛƴ It±πƴŜƎŀǘƛǾŜ ǇŀǘƛŜƴǘǎύ 

ÅоπȅŜŀǊ h{ όунΦп҈ ƛƴ It±πǇƻǎƛǘƛǾŜ ŀƴŘ ртΦм҈ ƛƴ It±πƴŜƎŀǘƛǾŜύΦ

ÅIt±πƳŜŘƛŀǘŜŘ ƻƴŎƻƎŜƴŜǎƛǎ Ƙŀǎ ōŜŜƴ ƘȅǇƻǘƘŜǎƛȊŜŘ ǘƻ ŎƻƴŦŜǊ ƛƴŎǊŜŀǎŜŘ ǊŀŘƛƻǎŜƴǎƛǘƛǾƛǘȅ ōȅ 
rewiring the DNA damage response, improving antitumor immunity, altering the cell cycle, and 
increasing apoptosis following radiation exposure.

A multidisciplinary approach should balance maximizing locoregional control with 
preserving organ function, maintaining the quality of life, and minimizing treatment 
related  toxicity.

2021 Al. Journal of SurgicalOncology 44



Chen L et. Al. -Review Article

Current considerations for radiotherapy 
ƛƴ It±πŀǎǎƻŎƛŀǘŜŘ ƘŜŀŘ ŀƴŘ ƴŜŎƪ ŎŀƴŎŜǊ

Memorial Sloan Kettering Cancer Center NY

ÅRoutinely omission of uninvolved level Ib and 
ƭŜǾŜƭ ± ŦƻǊ It±πǇƻǎƛǘƛǾŜ ƻǊƻǇƘŀǊȅƴȄ ŎŀƴŎŜǊ

ÅIn the uninvolved neck, routinely omission of high 
retropharyngeal and level 2 lymph nodes 

ÅFor the base of tongue tumors with significant 
involvement of the oral tongue, ipsilateral 
coverage of level IbΣ ƻƴ ŀ ŎŀǎŜπōȅπŎŀǎŜ ōŀǎƛǎΦ

2021 Journal of SurgicalOncology 45



Chen L et. al. - Review Article

Current considerations for radiotherapy 
ƛƴ It±πŀǎǎƻŎƛŀǘŜŘ ƘŜŀŘ ŀƴŘ ƴŜŎƪ ŎŀƴŎŜǊ

276 patients(он҈  Ŏ¢оπп ŀƴŘ Ŏbнπbоύ

CT PET and RM for localstaging

Dose prescribed:
Electivenodalregions:  30 Gy

GTV: 70 Gy

The majority of patients completed 300 mg/m2 of 
high dose cisplatin 

2021Journal of SurgicalOncology

Resultsafter 2 years

Locoregionalcontrol: 97%, 

5ƛǎǘŀƴǘ ƳŜǘŀǎǘŀǎƛǎπŦǊŜŜ ǎǳǊǾƛǾŀƭΥ 95.2%, 

OS: 95.1%

Seven patients developing recurrence 
at the primary site (with received 70 
Gy)
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Nichols et al. 
Treatment de-escalation for HPV-associatedoropharyngealsquamouscellcarcinoma 
with radiotherapyvs. trans-oralsurgery (ORATOR 2): study protocolfor a randomized
phaseII trial 

Multicenter phase II study - 140 patients T1ς2 N0ς2 HPV+ OPC
tŀǘƛŜƴǘǎ ǿƛƭƭ ōŜ ǎǘǊŀǘƛŦƛŜŘ ōŀǎŜŘ ƻƴ ǎƳƻƪƛƴƎ ǎǘŀǘǳǎ όғ мл ǾǎΦ җ мл ǇŀŎƪ-years). 
Hypothesis: to achieve 2 years OS of 85% or greater

ARM 1:De-escalated primary radiotherapy (60 
Gy) ± concomitant chemotherapy 

Å60 Gyin 30 fractions: Gross Tumor and Involved 
Nodes
Å54 Gyin 30 fractions: High risk subclinical areas.
Å48 Gyin 30 fractions: Low-risk nodal areas

Å6 fraction a week if no Chemo and < 70 yrs

Concurrent chemotherapy: Weekly CDDP 40 mg/m2

for 6 cycles

BMC Cancer (2020) 20:125

ARM 2: patients submitted to TOS. 

ÅPatients with positive margins or ENE will receive a 6-week course of 
radiation as follows:
Å 60 Gyin 30 fractions: Area of positive margins or ENE
Å 54 Gyin 30 fractions: Operative bed, including primary tumor location and 

all dissected nodal levels 
Å 48 Gyin 30 fractions: Undissected areas considered to be at low-risk of 

harbouringmicroscopic disease.

ÅPatients without positive margins or ENE will receive a 5-week course 
of radiation as follows:
Å 50 Gyin 25 fractions: Operative bed, including primary tumor location and 

all dissected nodal levels
Å 45 Gyin 25 fractions: Undissected areas considered to be at low-risk of 

harbouringmicroscopic disease
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Ferris RL, FlamandY, Weinstein GS et al.
Phase II Randomized Trial of TransoralSurgery and Low-Dose IMRT in Resectablep16+ 
Locally Advanced Oropharynx Cancer: An ECOG-ACRIN Cancer Research Group Trial 
(E3311)

RESULTS

TOS for 495 patients. 

Eligible and treated patients were assigned as 
follows: 

arm A (low risk, n = 38, observation) enrolled 11%, 

intermediate risk arms B (50 Gy, n = 100) or C (60 Gy, 
n = 108) randomly allocated 58%, 

arm D (high risk, n = 113) 

2-year PFS 
96.9%  for arm A (observation, no RT),

94.9% for arm B (50 Gy), 

96.0% for arm C (60 Gy), 

90.7% for arm D (66 Gyplus weekly cisplatin). 

J ClinOncol2020;38 (15suppl):6500a.

QoL

Swallowing
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Rainer Fietkauet al. 
Randomized phase-III-trial of concurrent chemoradiationfor locally advanced head and neck 
cancer comparing dose reduced radiotherapy with paclitaxel/cisplatin to standard radiotherapy 
with fluorouracil/cisplatin: The PacCis-trial 

SCCHN, stage IIIςIVB, randomizedto receive
ARM A: paclitaxel/cisplatin(PacCis)ςCRT 
(paclitaxel20 mg/m2 on days2, 5, 8, 11 and 25, 30, 33, 36; 
cisplatin20 mg/m2, days1ς4 and 29ς32; RT to a total dose 
of 63.6 Gy)

ARM B:  fluorouracil/cisplatin(CisFU)ςCRT 
fluorouracil600 mg/m2; cisplatin20 mg/m2, days1ς5 and 
29ς33; RT: 70.6 Gy). 

221 patients enrolled between 2010 and 2015.

Paclitaxel/cisplatinςCRT with a reduced RT-dose is 
not superior to standard fluorouracil/cis platinς
CRT. 

Subgroup analyses indicate that a reduced 
radiation dose seems to be sufficient for p16+ 
oropharyngeal cancer or non-smokers.

RadiotherOncol. 2020Mar;144:209-217 49



Avelumab-cetuximab-radiotherapy versus standards of care in locally 
advanced squamous-cell carcinoma of the head and neck: The safety 
phase of a  randomisedphase III trial GORTEC 2017-01 (REACH)

Tao Y. et al. European Journal of Cancer 141 (2020) 21-29 50



Reduction in Radiotherapy Dose Following Induction Chemotherapy

SeiwertTY, Foster CC, Blair EA et al.
OPTIMA: A phaseII dose and volume de-escalation trial for human  
papillomavirus positive oropharyngealcancer. 

Effort to limit treatment elated toxicity while preserving efficacy. 
low-Ǌƛǎƪ tŀǘƛŜƴǘǎ όҖ¢оΣ Җ bн.Σ Җ мл ǇŀŎƪ-year history) 

high-Ǌƛǎƪ ǇŀǘƛŜƴǘǎ ό¢п ƻǊ җbн/ ƻǊҔмл t¸IύΦ 

After three cycles of carboplatin/nab-paclitaxel, 
Low-Ǌƛǎƪ ǇŀǘƛŜƴǘǎ ǿƛǘƘ җ рл҈ ǊŜǎǇƻƴǎŜ ǊŜŎŜƛǾŜŘ рл DǊŀȅ όGy) RT (RT50) 

Low-risk patients with 30%ς50% response or high-Ǌƛǎƪ ǇŀǘƛŜƴǘǎ ǿƛǘƘ җ рл҈ ǊŜǎǇƻƴǎŜ ǊŜŎŜƛǾŜŘ пр GyCRT 
(CRT45).

Patients with lesser response received standard of care 75 GyCRT (CRT75). 

RT/CRT was limited to the first echelon of uninvolved nodes. 

The primary end point was 2-year progression-free survival compared with a historic control of 
85%. Secondary end points included overall survival and toxicity.

Ann Oncol2018; 30:297ς302 51



Reduction in Radiotherapy Dose Following Induction Chemotherapy

SeiwertTY, Foster CC, Blair EA et al.
OPTIMA: A phaseII dose and volume de-escalation trial for human  
papillomavirus positive oropharyngealcancer. 

Results: 

Sixty-two patients (28 low risk/34 high risk) were enrolled. 
Of low-risk patients, 71% received RT50 while 21% received CRT45. 
Of high-risk patients, 71% received CRT45. 

Median follow-up of 29 months, 

2-year PFS and OS were 95% and 100% for low-risk patients and 94% and 97% for high-risk patients, respectively. 

The overall 2-year PFS was 94.5% and within the 11% non inferiority margin for the historic control. 

Grade 3+ mucositis occurred in 30%, 63%, and 91% of the RT50, CRT45, and CRT75 groups, respectively (P=0.004). 

Rates of any PEG-tube use were 0%, 31%, and 82% for RT50, CRT45, and CRT75 groups, respectively (P<0.0001).

Conclusions: Induction chemotherapy with response and risk-stratified dose and volume de-

escalated RT/CRT for HPVþOPSCC is associated with favorable oncologic outcomes and reduced 

acute and chronic toxicity. 

Ann Oncol2018; 30:297ς302 52



Reduction in Radiotherapy Dose Following Induction Chemotherapy

SeiwertTY, Foster CC, Blair EA et al.
OPTIMA: A phaseII dose and volume de-escalation trial for human  
papillomavirus positive oropharyngealcancer. 

Ann Oncol2018; 30:297ς302 53



Shanthi Maruret al.
E1308: Phase II Trial of Induction Chemotherapy Followed by Reduced-Dose 
Radiation and Weekly Cetuximab in Patients With HPV-Associated Resectable
Squamous Cell Carcinoma of the Oropharynx
ECOG-ACRIN Cancer Research Group

Patients with HPV16 and/or p16-positive, 
stage III-IV OPSCC 

Three cycles of IC with cisplatin, paclitaxel, and 
cetuximab. 

Patients with primary-site cCRto IC received 
IMRT 54 Gywith weekly cetuximab; 

Patients with less than cCRto IC at the primary 
site or nodes received 69.3 Gyand cetuximab 

The primary end point was 2-year 
progression-free survival.

W/h ор ω b¦a.9w р ω C9.w¦!w¸ млΣ 2017 54



Shanthi Maruret al.
E1308: Phase II Trial of Induction Chemotherapy Followed by Reduced-Dose 
Radiation and Weekly Cetuximab in Patients With HPV-Associated Resectable
Squamous Cell Carcinoma of the Oropharynx
ECOG-ACRIN Cancer Research Group

Results

90 patients enrolled, 80 valuable. 

the majority had stage T1-3N0-N2b OPSCC and a 
history of 10 pack-years of cigarette smoking. 

Three cycles of IC were delivered to 77 of the 80 
patients. 

Fifty-six patients (70%) achieved a primary-site cCRto 
IC and 51 patients continued to cetuximabwith IMRT 
54 Gy. 

W/h ор ω b¦a.9w р ω C9.w¦!w¸ млΣ 2017

Median follow-up of 35.4 months, 2-year PFS  and OS
80% and 94%, respectively, for patients with primary-site 
cCRtreated with 54 Gyof radiation (n = 51); 
96% and 96%, respectively, for patients with < T4, < N2c, 
ŀƴŘ Җ мл ǇŀŎƪ-year smoking history who were treated with 
Җ рп Gyof radiation (n = 27). 

At 12 months, significantly fewer patients treated with 
a radiation dose  54 Gyhad difficulty swallowing solids 
(40% vs 89%; P = .011) or had impaired nutrition (10% 
vs 44%; P = .025).

Conclusion

For IC responders, reduced-dose IMRT with concurrent 
cetuximabis worthy of further study in favorable-risk 
patients with HPV-associated OPSCC. 

Radiation dose reduction resulted in significantly 
improved swallowing and nutritional status.
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NEXT FUTURE

MR LINACS
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Petra J. van Houdt, HinaSaeed, Daniela Thorwarthet al.
Integration of quantitative imagingbiomarkersin clinicaltrials for MR-guidedradiotherapy: 
Conceptualguidancefor multicentrestudiesfrom the MR-LinacConsortiumImagingBiomarkerWorkingGroup

Quantitative imaging biomarkers (QIBs) 
derived from MRI techniques have the 
potential to be used for the 
personalisedtreatment of cancer 
patients.

The most important need is to gather 
and understand how the QIBs collected 
during MRIgRTcorrelate with clinical 
outcomes.

CURRENT PERSPECTIVE| VOLUME 153, P64-71, AUGUST 01, 2021 57



Brigid A. McDonald et al. - MR-LinacConsortium Head and Neck Tumor Site Group
Initial Feasibility and Clinical Implementation of Daily MR-Guided Adaptive Head 
and Neck Cancer Radiation Therapyon a 1.5T MR-LinacSystem: Prospective R-
IDEAL 2a/2b Systematic Clinical Evaluation of Technical Innovation

Int J Radiation Oncol Biol Phys, Vol. 109, No. 5, pp. 1606e1618, 2021

Methods and Materials: 
Ten patients with HNC received daily ART 
on a 1.5T/7MV MR-linac, 6 using ATP 
only and 4 using ATP with 1 offline 
adapt-to-shape replan.

Conclusions: Daily ART on a 1.5T MR-
linacusing an online ATP workflow is safe 
and clinically feasible for HNC
and results in delivered doses consistent 
with planned doses.
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Rosie B Hales et al.
The impact of gadolinium-basedMR contraston radiotherapyplanning for 
oropharyngealtreatment on the MR Linac

Purpose: Gadolinium-based contrast agents (GBCAs) may add value to magnetic resonance (MR)-
only radiotherapy (RT) workflows including on hybrid machines such as the MR Linac. 

Methods: Ten patients with oropharyngeal squamous cell carcinoma receiving RT from November 
2018 to April 2020 were included in this study

Results: The median percent dose differences for key reportable dosimetricparameters between 
non-contrast and simulated contrast plans were <1.2% over all fractions over all patients for 
reportable target parameters (mean 0.34%, range 0.22%ς1.02%).

Conclusion: Dose differences to targets and OARs in oropharyngeal cancer treatment due to the 
presence of GBCA were minimal, and this work suggests that prospective in vivo evaluations of 
impact may not be necessary in this clinical site.

Med Phys. 2021Nov6 59



NEW BIOMARKERS
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Actualand next
generation biomarker

Prognosticand predictive
biomarker

HPV positivity
T4 tumor stage
Bilateralnodaldiseaseor N3
Smoking history: high riskfeaturein HPV+
Responseto inductiontherapy

Next generation biomarker
PIK3CA mutations in HPV+ OPSCC 
WorseDFS  vs PK3CA wild-type in de-
escalation trials

BeatyBT et al. 
PIK3CA mutation in HPV-associatedOPSCC patients
receivingdeintensifiedchemoradiation. 
J NatlCancerInst2019;112:855ς858.

Mutation in P54: 
Associatedwith smoking-relatedHPV 
negcancer
Mayidentify a poor riskpopulation

Carlos de VicenteJ et al. 
Prognosticsignificanceof p53
expressionin oral squamouscell carcinoma without
necknodemetastases. 
Head Neck. 2004;26: 22ς30.

Mutant allele tumor heterogeneity
(MATH)

Quantitativmeasureof intratumor
geneticheterogeneity
Worseoutcome

KrupalB. et al.
A combinationof intra-tumor geneticheterogeneity, 
estrogenreceptoralphaand human papillomavirusstatus 
predictsoutcomesin H&NSCC following
chemoradiotherapy
Oral Oncology 120 (2021) 105421

Estrogenreceptor(ER)- :h 
Favorableprognosis

C. P. De Oliveira et al.
Is There a Role for Sex Hormone Receptors in Head-and-
neck Cancer? Links with HPV Infection and Prognosis
ANTICANCER RESEARCH 41: 3707-3716 (2021)

TRAF3 and CYLD lossby inactivating
mutationsor delection

FavorableprognosisamongHPV+ 
OPSCC

HajekM, SewellA, KaechS et al. 
TRAF3/CYLD mutationsidentifya distinctsubset of human
papillomavirus-associatedhead and necksquamous
cellcarcinoma. 
Cancer2017;123:1778ς1790.

Poor prognostic  value: 
ƘƛƎƘ a!¢IΣ ƭƻǿ 9wʰ ŀƴŘ It±-
negative status
Goodprognosisvalues: 
ƭƻǿ a!¢IΣ ƘƛƎƘ 9wʰ ŀƴŘ It±-
positive status
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Take Home messages
{ǘŀǘƻ ŘŜƭƭΩŀǊǘŜ

Imaging multimodale per definizione VOIs

Trattamenti volumetrici

Associazione con chemioterapia nei casi 
avanzati, in particolare con adenopatie 
voluminose

Controlli IGRT

Iperfrazionamento?? Limiti logistici

Supporto nutrizionale

Per ora non indicazioni a de-intensificazione per 
HPV+ al di fuori di trial clinici

Next step

Riduzione della tossicità tardiva a parità di 
risultato oncologico

Personalizzazione dei trattamenti sulla base di 
fattori prognostici/predittivi

Identificazione di nuovi biomarkers

{ǇŜǊŀƴŘƻ ƛƴ ǳƴŀ ǊƛŘǳȊƛƻƴŜ ŘŜƭƭΩƛƴŎƛŘŜƴȊŀ Řƛ Ŏŀǎƛ 
HPV+ con il programma di vaccinazioni già in 
atto
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DǊŀȊƛŜ ǇŜǊ ƭΩŀǘǘŜƴȊƛƻƴŜ
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