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Modalités pratiques de la 
radiothérapie
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w Principe de fonctionnement/radiobiologie

– Rayons X de haute énergie
– Interaction avec la matière => radicaux libres
– Cassures double-brins de l’ADN
– Dose totale, Fractionnement, étalement

– Effet différentiel tumeur/tissus sain
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Modalités pratiques de la radiothérapie

P.M. Putora et al. 2011



w Préparation d’un traitement 

– Examen clinique
§ Extensions
§ Récidive
§ Cicatrisation

– Scanner dosimétrique
§ Contentions
§ Définition des volumes cibles
§ Dosimétrie
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Modalités pratiques de la radiothérapie
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w Quelques définitions
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Modalités pratiques de la radiothérapie

GTV OS
AIR

Barrière anatomique

PTV
CTV

GTV: Gross Tumor Volume
Lésion macroscopique

CTV: Clinical Tumor Volume
Zone à risque 
microscopique

PTV: Planned Tumor
Volume
Volume de traitement



w Technique de précision
– VMAT: Volumetric Modulated Arc Therapy
– Grande conformité
– Epargne des organes à risque
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w Délivrance du traitement
– Positionnement avec imagerie embraquée (Kv ou CBCT)
– A chaque séance
– Précision millimétrique
– Durée 10-15 minutes
– Une séance de 2 à 2,12 Gy/j, 5 j/semaine
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Modalités pratiques de la radiothérapie
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Cas particulier de la 
radiothérapie stéréotaxique



Cas par;culier de la radiothérapie stéréotaxique

w PETIT volume
w FORTE DOSE par fraction (6 – 8 Gy)
w PRECISION inframillimétrique

w 5 à 6 séances (3/sem)
w 2 semaines de traitement
w 20 à 30 minutes de traitement
w Accélérateur dédié
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w Contention particulière
w Ballistique adaptée
– Arc non coplanaires

w Très fort gradient de dose
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Cas particulier de la radiothérapie stéréotaxique
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Toxicités précoces et tardives
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w Prévention 
– Dosimétrie
– Bains de bouche +++
– Régime d’épargne muqueuse

§ Attention aux écarts !!!

w Cas particulier des lambeaux
– Tissu volumineux et œdème
– Non douloureux car non inervé
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Mucite



w Traitement
– Préven_on
– Eviter et traiter surinfec_ons bactériennes
– Laser => symptoma_que
– Antalgiques : morphiniques
– Nutri_on (+/- SNG ou GPR)
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Mucite

Attention pas d’anesthésique local type gel lidocaine
=> risque de FR +++



Xérostomie et caries
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Effet des radiations ionisantes sur les glandes salivaires
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HCO3-

1°) Action 
Électrolytes2°) Acini Séromuqueux

myoépithéliales

3°) Cellules souches
et myoépithéliales

Catalan 2009, Hanley, 2016; Dirix 2016, Deng 2015



Conséquences de l’irradiation sur 
la fonction salivaire
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Perte en eau
Lipase

amylase

Baisse du pH (HCO3-)
Modif Ca++ et PO43-

Perte d’hydroxylapatite et matrice

Perte en eau 
et électrolytes

Mucine
Glycoprotéïnes

EGF

Perte en lysozyme
lactoferrine
IgA, Mucine

pH

Hanley, 2016; Dirix 2016, Deng 2015



Hyperviscosité et salive épaisse
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Pinna 2015



Sècheresse muqueuse
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Pinna 2015



Caries dentaires
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Pinna 2015



Complications majeures
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Xerostomie

w Préserva3on salivaire ++
– Effet dose
– Dmoy paro_de 26 Gy, ssmandibulaire 39 Gy

w Remise en état dentaire avant <t
Rôle du chirurgien lors du bilan

w Fluoroprophyllaxie dentaire à vie
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Epidermite

23

0

25

50

75

100

Grade 1 Grade 2 Grade 3

RT
RT-chim

G2

G3



Epidermite

w Prévention
– Rasage mécanique
– Pommade émolliente
– Nutrition
– Eviction solaire

w Traitement local
– Soins infirmiers (pansement flamazine jelonet) => Grade III
– Attention avec erbitux
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Pause RT si grade III-IV!



Ostéoradionécrose mandibulaire

25
Jyun-An Chen, Head Neck 2016



Risque d’ostéoradionécrose (ORN)

w 1692 patients (67% d’opérés, NS)
w Radionécrose de mandibule : 105 patients 6.2% 
w Localisations

– mouth floor (11.8%) 
– buccal cancers (9.0%)
– Retromolar trigone (8.6%)
– Gingiva (8.1%) 
– Lip (6.9%) 
– Tongue (5.4%) 
– Tonsil (1.8%) 
– Palate (0.7%) 
– Tongue base 0 (0%) 
– Posterior pharyngeal wall (0%)

26



ORN selon type de chirurgie mandibulaire

1128 pts opérés ORN

No mandibulectomy 3.7%

Marginal mandibulectomy 8.2%

segmental 
mandibulectomy

16.7%

hemimandibulectomy 10.9%
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p<.001

Jyun-An Chen, Head Neck 2016



Lambeau libre de fibula

w 142 pts, 48 pts irradiés (21 preop, 27 postop)

w Complications  : 19 (13,4%)
– délai médian : 8 mois

w Facteurs pronostiques : 
radiothérapie postoperatoire (p=0.009)
17,5% 
Intox. Tabagique (p=0.037)
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Chen et al ;The Journal of Craniofacial Surgery  2017



Effet dose et ORN

w Dose moyenne < 45 Gy
– dose sur % de volume de 

mandibule

w Dose biol eq >54 Gy à 1.8 
Gy/fraction 
BED : 102,6 Gy (p= 0.008) 
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IK JAE LEE, Int. J. Radiation Oncology Biol. Phys., 2009
Abdallah S.R. Mohamed, MD, Radiotherapy and Oncology 2017 



Ostéoradionécrose

1 à 5% (22% dans la cavité buccale)

Suivi dentaire +++

Facteurs de risques

Avulsions dentaires 
Mauvais état dentaire
cavité buccale > oropharynx

HTA, Diabète
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Dysphagie tardive sévère

w Incidence  10-15 %

w Facteurs de risque
– dose au muscles constricteurs 

du pharynx
– Chirurgie
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Données CHU-CJP



Fibrose et trismus

w Fibrose (15%)

w Trismus (25 %)

w Facteurs de risque
– Volume d’irradiation
– Dose
– Comorbidités (diabète, artérite)
– Chirurgie (x2)
– Chimiothérapie

33
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Radiothérapie postopératoire



Indications
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w Risque local

T3-T4

Marge + ou proche (≤ 5 mm)

Infiltration périnerveuse

Embole lymphatique

Infiltration (os, muscle, peau)

≥pN1

• Risque ganglionnaire

Rupture capsulaire

Nombre de ganglions +

Taille des ganglions + (> 3 cm)

Extensions à plusieurs niveaux

Extensions aux tissus 
périganglionnaire

David I. Rosenthal, 2017
Lapeyre, 2021



Dose prescrite

w Un seul essai de phase IIII

36David I. Rosenthal, Int J Radiation Oncol Biol Phys, Vol. 98, No. 5, pp. 1002e1011, 2017

Dose A : 52.2-54 Gy
en 29-30 f



Dose prescrite
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Trois niveaux de dose/volumes à traiter
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Haut risque: Dose 60 Gy

Lit opératoire T
– R1
– T3-4, Marge < 5 mm
– R1→ R0
– IPN, pN1

Aires N
– >pN1 ou N ≥3 cm
– N+R+

Faible risque : Dose 54 Gy

A distance du lit opératoire T
– adjacent  non opéré
– Muqueuse N sans 1if

Aires N
– N- Adjacents
– N0 non opérés

Option : Très haut risque : Dose 66 Gy, empirique
Lit opératoire T Aires N

R1 N+R+
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Intervalle 
chirurgie/radiothérapie



Durée totale de traitement <85 days
(HR, 0.5; 95% CI, 0.3-0.8; P=.002) 

40
David I. Rosenthal, Int J Radiation Oncol Biol Phys, Vol. 98, No. 5, pp. 1002e1011, 2017



Essai phase III postop : RT normofr Vs accélérée
63 Gy en 5 semaines vs 7 semaines
Pas de différence (complications et résultats)

Durée totale de traitement

41
K Ang, Int. J. Radiation Oncology Biol. Phys., Vol. 51, No. 3, pp. 571–578, 2001.



Intervalle chirurgie radiothérapie
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Durée totale chirurgie / fin de radiothérapie
Inférieure à 12 semaines

Durée de radiothérapie : 6 semaines
Délai chirurgie / radiothérapie < 6 semaines
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Associations 
radiothérapie et traitement 

systémique



Radiochimiothérapie concomittante

w Radiothérapie + chimiothérapie > radiothérapie exclusive
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Munro AJ. Br J Cancer 71:83-91, 1995

El Sayed S, J Clin Oncol 14:838-847, 1996

Browman GP, Head Neck 23:579-589, 2001

Pignon JP, Lancet, 355:949-955, 2000 et Radiother oncol 2009 

P. Blanchard et al. / Radiotherapy and Oncology 100 (2011) 33-40



Meta-analysis of chemotherapy in 
head and neck cancer: 93 essais; 17346 pts
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bénéfice en 
survie à 5 ans

IC 95% HR IC 95%

concomitante + 6,5 % ± 1 % 0,81 [0.78;0.86] <0,0001

induction + 2,4 % ± 1,4 % 0.96 [0.90;1.02] NS

adjuvante - 1% ± 2,2% 1,06 [0.95;1.18] NS

total + 4,5 % ± 0,8 % 0,88 [0.85;0.92] < 0,0001

Pignon et al. / Radiotherapy and Oncology 92 (2009) 4–14



Bénéfice de la CT en fonction du site tumoral

46
Blanchard et al. / Radiotherapy and Oncology 100 (2011) 33-40

Bénéfice de la CT concomitante 
sur la SG à 5 ans IC 95

Cavité orale 8,9% [4,4-13,4]

Oropharynx 8,1% [4,8-11,4]

Larynx 5,4% [0,5-10,3]

Hypopharynx 4,0% [-1,1-9,1]



Facteurs pronostiques

w Stades : stade 3-4 ++

w Age : < 70 ans ++

w Type de chimiothérapie (poly et monochimio ++)
– en monochimiothérapie : CisPlatine ++

w performance status 0-1 (0 + pour Oropharynx)
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Pignon et al. / Radiotherapy and Oncology 92 (2009) 4–14
Blanchard et al. / Radiotherapy and Oncology 100 (2011) 33-40



Radiochimiothérapie Post-opératoire
CDDP 100mg/m2 x 3

48

J Bernier, HEAD NECK 2005

459 patients334 patients



Radiochimiothérapie concomittante
Post-opératoire
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Marges Positives
Ganglions en rupture capsulaire

Résultats confirmés par l’analyse à 10 ans
de l’étude du RTOG

Cooper, IJROBP ,décembre 2012



Radiothérapie et cétuximab concomittant
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Expression de EGFR 

Grandis JR et al. Cancer 1996;78:1284-1292

EGFR présent
dans >80% des 
CE des VADS

R R

K K

PTEN

PI3K Grb2
Sos Ras

MEK1/2

AKT MAPK

Raf

M

G1S

G2

p27

Gene transcription
Cell-cycle progression

Proliferation

Survie/anti-apoptose Angiogenese

Invasion et
metastases

Ligand (eg. TGFa or 
EGF)

cetuximab



Pase III RT + Cetuximab

w CE VADS stade III
– N= 424
– RT > 70Gy vs 70 Gy + Cetux hebdo
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compared with radiotherapy alone.8–12 Adding to the 
complexity of treatment decisions, altered fractionated 
radiotherapy has been shown to be associated with a 
survival advantage compared with once-daily 
radiotherapy,11 but can be diffi  cult to deliver with 
chemotherapy.12 Therefore, a judicious approach to the 
optimal use of altered fractionated radiotherapy with or 
without chemoradiotherapy is warranted. Mitigating 
toxicity remains an important goal in developing new 
treatment approaches for patients with LASCCHN.11,12

High levels of epidermal growth factor receptor (EGFR) 
expression, which have been seen in approximately 90% 
of squamous-cell cancers of the head and neck,13 have 
been shown to correlate with worse clinical outcome,14 
decreased response to radiotherapy, and increased loco-
regional recurrence following defi nitive radiotherapy.15 
Preclinical studies in human squamous-cell cancer of the 
head and neck cell lines have shown that the inhibition 
of EGFR results in radiosensitisation.16–18 Cetuximab is an 
IgG1 monoclonal antibody that exclusively targets EGFR 
with high affi  nity, and inhibits endogenous ligand 
binding, thereby blocking receptor dimerisation, tyrosine 
kinase phosphorylation, and signal transduction.19–23 
Cetuximab has been shown to inhibit growth across 
various squamous-cell carcinoma cell lines, and exposure 
to cetuximab before or after radiation increases the 
radiosensitivity of such cells.13,17,18 Furthermore, in-vitro 
and in-vivo studies have shown that there is synergy 
between cetuximab and radiotherapy, with the 
combination resulting in a greater reduction in cellular 
proliferation than either treatment alone.13,17,18

In 1998, based on preclinical and phase 1b and 2a 
clinical studies, we designed a randomised trial to test 

the value of adding cetuximab to radiotherapy in the 
defi nitive treatment of patients with LASCCHN.13,16–18,24 
Recruitment was completed in March, 2002, and, 
compared with radiotherapy alone, the addition of 
cetuximab was shown to be associated with a 13% 
absolute improvement in locoregional control at 3 years 
(34% vs 47%) and a 10% absolute improvement in survival 
at 3 years (45% vs 55%).25 The previously published results 
of all trial endpoints were reported after locking the 
dataset to further input. After the dataset was locked, a 
thorough independent review was undertaken. This 
decision was made based on discussions with the US 
Food and Drug Administration (FDA). The treating sites 
were asked to provide only information regarding overall 
survival following the initiation of the independent 
review. Here we report an update of survival, and aim to 
use this updated data for subgroup analyses of patient 
and tumour characteristics.

Data from several studies across multiple cancers 
(including recurrent/metastatic squamous-cell cancer of 
the head and neck, colorectal, non-small cell lung cancer, 
and pancreatic cancer) suggest a correlation between 
overall survival and the presence and/or intensity of 
cetuximab-induced acne-like rash.26–29 Thus, we also 
assess the signifi cance of cetuximab-induced rash in the 
context of these updated survival data.

Methods
Patients
As previously described in detail,25 following the approval 
of the protocol by the institutional review board of each 
participating institution, patients with stage III or IV 
non-metastatic, measurable cancers of the oropharynx, 
hypopharynx, or larynx were randomly assigned to either 
radiotherapy alone or radiotherapy with cetuximab. Only 
those patients judged to be medically suitable for 
defi nitive radiotherapy, and who had a Karnofsky 
performance score (KPS) of at least 60 with normal 
haematopoietic, hepatic, and renal function were eligible 
for inclusion. Investigators were not instructed to select 
patients on the basis of characteristics other than the 
stated eligibility criteria.

Procedures
Radiotherapy consisted of one of the following three 
regimens:25 once-daily radiotherapy delivered at 2 Gy per 
day to a total dose of 70 Gy to gross disease; twice-daily 
radiotherapy delivered as 1·2 Gy in two separate fractions 
each day (separated by ≥6 h) to a total dose of 72·0–76·8 Gy; 
and concomitant boost radiotherapy delivered as 1·8 Gy 
per day for 30 fractions, with a second fraction of 1·5 Gy 
delivered more than 6 h after the fi rst fraction during the 
last 12 days of treatment for a total dose of 72 Gy.

The radiation regimens were required to deliver at least 
50–54 Gy to uninvolved nodal areas of the neck, and 
grossly involved neck nodes could receive the reduced 
gross disease dose of 60 Gy (reduced from the gross 

Enrolment

Randomisation

Allocation

Follow-up

Overall survival 
analysis

Safety analysis

424 assessed for eligibility 

211 radiotherapy plus cetuximab

211 analysed (ITT)

4 lost to follow-up
9 withdrew consent

4 lost to follow-up
15 withdrew consent

208 analysed
3 excluded from analysis

213 analysed (ITT)

212 analysed
1 excluded from analysis

213 radiotherapy alone

213 allocated to intervention
212 received allocated 

intervention
1 did not receive allocated 

intervention
1 withdrew consent

211 allocated to intervention
205 received allocated 

intervention
6 did not receive allocated 

intervention
3 received only cetuximab
1 advanced disease
1 withdrew consent
1 other

Figure 1: Trial profi le

Bonner JA; et al, N Engl J Med.  2006 Feb 9 Volume 354(6):567-78.
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confounding variables when assessing the relation 
between rash and survival.35 The trial is registered at 
www.ClinicalTrials.gov, number NCT00004227.

Role of the funding source
Funding was provided for cetuximab treatments, data 
collection, statistical analysis, and the production of fi gures. 
The sponsors worked with the study chair (JAB) to develop 
the initial plan for randomisation. The plan was slightly 
modifi ed to accommodate input from the initial meeting 
with potential investigators. The study chair (JAB) wrote 
the protocol. The sponsors contracted PharmaNet to 
provide clinical trial support involving stratifi cation of 
patients and collection of data. The corresponding author 
had full access to all the data and fi nal responsibility to 
submit the manuscript for publication.

Results
The trial recruited 424 patients between April, 1999, and 
March, 2002, at 73 centres in the USA and 14 other 

countries in Europe, North America, Africa, and Oceania. 
213 patients were randomly assigned to radiotherapy 
alone, and 211 were assigned to receive radiotherapy and 
cetuximab (fi gure 1). The treatment groups were well 
balanced with respect to stratifi cation factors, other 
potential prognostic factors, and additional therapies 
such as elective neck dissections and other treatments 
(table 1). Although the median follow-up has been 
updated by less than 1 year since the last analysis, 
additional survival information has been obtained for 
40% (76 patients) of the 188 patients who were alive at the 
time of the last analysis.25

Median overall survival in the radiotherapy-alone group 
was 29·3 months (95% CI 20·6–41·4), compared with 
49·0 months (32·8–69·5) in the cetuximab group. 5-year 
overall survival was 36·4% and 45·6%, respectively 
(hazard ratio [HR] 0·73, 95% CI 0·56–0·95; p=0·018; 
fi gure 2). In subgroup analyses, median overall survival 
values for patients who received cetuximab and 
radiotherapy versus radiotherapy alone were: American 
Joint Committee on Cancer (AJCC) T1–3 (69·5 vs 41·4 
months, HR 0·66, 95% CI 0·48–0·92), AJCC N1–3 (53·0 
vs 26·9 months, HR 0·71, 0·54–0·95), AJCC stage II–III 
(69·5 vs 46·9 months, HR 0·79, 0·47–1·35), and AJCC 
stage IV (43·2 vs 24·2 months, HR 0·76, 0·57–1·02).

We also assessed the potential associations of various 
patient and tumour factors with the eff ect of cetuximab 
on overall survival. A forest plot33 was done to assess 
whether certain patient groups had an increased or 
decreased likelihood of improved survival with the 
addition of cetuximab to radiotherapy (fi gure 3). 
Patients with oropharyngeal tumours, early AJCC T 
stage (T1–3), treatment in the USA, concomitant boost, 
advanced AJCC N stage (N1–N3), high KPS (90–100), 
male sex, and age less than 65 years were factors 
associated with a potential increased benefi t from 
cetuximab combined with radiotherapy versus 
radiotherapy alone. However, the trial was not powered 
for this subgroup analysis, and therefore these data 
should be interpreted with caution.

As expected, patients who received cetuximab had a 
greater number of grade 3 and 4 infusion reactions (3%) 
than did those who received radiotherapy alone, and 
more acneiform skin reactions (table 2). Information 
regarding late toxicity was not collected. Figure 4 shows 
the timing of the onset of the rash in the 174 patients 
from the cetuximab group who developed it. The 
cetuximab-induced rash began within 35 days of the 
initiation of treatment in 95% (167/174) of patients. Of 
the 208 patients who received cetuximab, 94% (195) 
received at least 7 doses, and 90% (187) received at least 
1800 mg/m². There was no association between 
cumulative dose and rash (data not shown). Of the 
patients who received cetuximab, patients with a 
prominent rash had signifi cantly longer overall survival 
compared with those with mild rash (68·8 months vs 
25·6 months; HR 0·49, 0·34–0·72; p=0·002; fi gure 5). 

Radiotherapy (N=212) Radiotherapy plus cetuximab (N=208)

All grades Grade 3/4 Grade 4 All grades Grade 3/4 Grade 4

Skin reaction* 200 (94·3%) 45 (21·2%) 3 (1·4%) 204 (98·1%) 73 (35·1%)|| 4 (1·9%)

Mucositis/stomatitis† 199 (93·9%) 110 (51·9%) 9 (4·2%) 194 (93·3%) 116 (55·8%) 13 (6·3%)

Dysphagia 134 (63·2%) 63 (29·7%) 3 (1·4%) 136 (65·4%) 54 (26·0%) 1 (0·5%)

Xerostomia‡ 150 (70·8%) 6 (2·8%) 0 (0%) 150 (72·1%) 10 (4·8%) 0 (0%)

Acneiform rash§ 21 (9·9%) 3 (1·4%) 0 (0%) 174 (83·7%)|| 35 (16·8%)|| 1 (0·5%)

Infusion reaction¶ 4 (1·9%) 0 (0%) 0 (0%) 32 (15·4%)|| 6 (2·9%)|| 2 (1·0%)

*Skin reaction includes all Coding Symbols for a Thesaurus of Adverse Reaction Terms (COSTART) terms in the Skin and 
Appendages body system. †Mucositis/stomatitis includes COSTART terms aphthous stomatitis; gingivitis; glossitis; 
mouth ulceration; mucous membrane disorder; stomatitis; and ulcerative stomatitis. ‡Xerostomia is COSTART term 
dry mouth. §Acneiform rash includes COSTART terms acne; rash; maculopapular rash; exfoliative dermatitis. ¶Infusion 
reaction includes COSTART terms allergic reaction; anaphylactoid reaction; and/or fever; chills; or dyspnoea on the fi rst 
day of treatment. ||Statistically signifi cant (p<0·05) diff erence between the treatment groups; Fisher’s exact test.

Table 2: Most common adverse events
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211
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Radiotherapy alone
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49
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··

··

Radiotherapy+cetuximab
Radiotherapy alone

Stratified log-rank p=0·018

Figure 2: Overall survival by treatment: 5-year update (median follow-up 60 months)

+ 9% à 5 ans
Négatif : ≥ 65 ans ou KPS ≤ 80.

Bonner JA; et al, N Engl J Med.  2006 Feb 9 Volume 354(6):567-78
Bonner JA et al, Lancet 2010 Volume 11:21-28.
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This diff erence remained signifi cant after stepwise Cox 
regression adjustments were made for KPS, age, and 
location of treatment.35 The diff erence also remained 
signifi cant after a sensitivity analysis excluding early 
deaths within 2 months of randomisation (data not 
shown). The small number of patients in the 
radiotherapy-alone group who developed acneiform 
rashes showed no survival diff erence compared with 
patients without rashes (data not shown). Since the 
cetuximab-induced rash showed a fairly consistent 
relation with survival across most subgroups, the rash 
was assessed in the group of patients with the worst 
prognosis: those with a KPS less than 90 (of the 61 patients 
who received cetuximab and had a KPS less than 90, 
33 had mild rash and 28 had prominent rash). Even in 
this group, there was a suggestion (not signifi cant) that 
the rash may be associated with longer survival (HR 0·67, 
95% CI 0·38 1·17, p=0·15). Similar results were seen for 
patients aged >65 years (data not shown).

Discussion
Previously reported results from this trial showed better 
survival and locoregional disease control associated with 
cetuximab plus radiotherapy in patients with LASCCHN, 
relative to radiotherapy alone, and these diff erences were 
not associated with reduced quality of life or increased 
radiation-induced mucositis or dysphagia.25,34 This 
updated analysis was done to assess additional 5-year 
overall survival results. The long-term results corroborate 
the earlier fi ndings that the addition of cetuximab to 
radiotherapy improved the survival of patients with 
LASCCHN. There was a diff erence of about 9% in 
absolute survival for the addition of cetuximab to 
radiotherapy compared with radiotherapy alone (36·4% 
vs 45·6%). Additionally, the subgroup analyses showed 
that patients given cetuximab who developed a prominent 
cetuximab-induced acneiform rash (grade 2–4) had better 
overall survival compared with patients given cetuximab 
who developed a mild or no rash (grade 0–1). The overall 
survival benefi t associated with the addition of cetuximab 
to radiotherapy, relative to radiotherapy alone, is 
remarkably similar to that seen in the 3-year analysis 
(45% vs 55%),25 which supports the validity of 3-year 
overall survival as a surrogate for long-term overall 
survival.

These updated survival results provide further support 
for considering the combination of cetuximab and 
radiotherapy as a standard option in the treatment of 
LASCCHN. Our previous report provided the impetus 
for the inclusion of cetuximab and radiotherapy as a 
treatment option for LASCCHN in the 2007 National 
Comprehensive Cancer Network (NCCN) guidelines.36 
Depending on the stage of disease, these guidelines 
include three treatment options that include radiotherapy 
as the cornerstone of treat ment: radiotherapy alone, 
radiotherapy with con comitant systemic treatments 
such as cetuximab or cytotoxic chemotherapy, or 

sequential treatment of induction chemotherapy 
followed by concomitant chemoradiotherapy. The 
guidelines suggest that the intensity of treatment should 
be increased as the severity, or tumour burden, of 
LASCCHN increases. Further study is warranted 
to determine whether or not these severity-based 

Site of primary tumour
Oropharynx
Larynx
Hypopharynx
Tumour stage
AJCC T4
AJCC T1–3
Region
USA
Other
Radiotherapy fractionation
Twice daily
Once daily
Concomitant boost
Overall stage
AJCC IV
AJCC II–III
Nodal stage
AJCC N1–3
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Figure 3: Overall survival by pre-treatment characteristics: 5-year update
AJCC=American Joint Committee on Cancer. KPS=Karnofsky performance score. EGFR=epidermal growth 
factor receptor.

45

40

35

30

25

20

15

10

5

0

Days after the start of treatment
5 15 25 35 45 55 65 75 85

Pa
tie

nt
s w

ith
 ce

tu
xi

m
ab

-a
ss

oc
ia

te
d 

ra
sh

 (%
)

Figure 4: The onset of cetuximab-induced rash following the initiation of 
fi rst treatment
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recommendations are appropriate. To this end, a phase 3 
RTOG 0522 trial assessing concurrent accelerated radi-
ation and cisplatin versus concurrent accelerated 
radiation, cisplatin, and cetuximab for stage III and IV 
head and neck carcinomas recently closed to patient 
enrolment. Data from this trial will provide defi nitive 
information regarding cetuximab in combination with 
chemoradiation in the locally advanced disease setting, 
and provide the rationale for further exploration in 
earlier stages of disease.

The development of an acneiform rash is a toxicity that 
is frequently associated with cetuximab and not 
radiotherapy alone. Data from several studies across 
multiple cancers suggest a correlation between overall 
survival and the presence and/or intensity of cetuximab-
induced acne-like rash.26–29 The present analysis examined 
the signifi cance of acneiform rash in patients treated 
primarily with radiotherapy, since it has been associated 
with better survival in other treatment settings.26 The 
characteristic cetuximab-induced acneiform rash arises 
during treatment and generally resolves completely in 
the fi rst weeks following the cessation of therapy.37 Of the 
208 patients who received cetuximab and had information 
regarding skin toxicity, 174 (84%) patients had rash, and 
this incidence was similar to previous reports of 
cetuximab alone.38 127 patients had prominent rash, the 
remaining 81 patients had mild rash or none. Patients 
with prominent rash had more than 2·5 times longer 
overall survival than did patients with mild rash. It is 
possible that the acneiform rash is a biomarker of an 
immunological response that is conducive for optimal 
outcome. Further work will be necessary to determine 
the mechanistic signifi cance of the acneiform rash. In 
the future, the presence or absence of a cetuximab-induced 
rash to identify patients who might benefi t from more 
prolonged treatment with cetuximab or treatment with 
other agents. Preliminary investigations have assessed 
the use of maintenance cetuximab therapy.39

The forest plot analysis (fi gure 3) of the eff ect of 
cetuximab in various subgroups showed some 
interesting associations that should be explored further 
in the future. Cetuximab seemed to provide the most 
benefi t for patients with oropharyngeal tumours, T1–3 
tumours, treatment in the USA, concomitant boost, 
advanced nodal stage, and high KPS. These subgroups 
represent small numbers of patients, and therefore the 
results might represent spurious fi ndings. However, 
further work should be done to test the consistency of 
these results. Historically, patients with low KPS have 
done poorly with most treatments, and there was no 
suggestion that cetuximab benefi ted these patients. 
This fi nding has discouraged the use of cetuximab in 
these patients, as outlined by the National Institute for 
Health and Clinical Excellence in the UK.40 However, 
even this most unfavourable population showed a 
suggestion that patients who achieved a prominent 
cetuximab rash did better than those who did not. 
Therefore, it might be possible to ascertain certain 
biological parameters of even the most unfavourable 
patient groups that could direct personalised 
treatment.

Since the publication of a meta-analysis10 comparing 
chemoradiotherapy with radiotherapy alone, and other 
subsequent trials, the use of chemoradiotherapy has 
become a popular treatment option for patients with 
LASCCHN. However, the addition of cytotoxic chemo-
therapy to radiotherapy is not the ideal treatment for all 
patients. Patients must be able to tolerate the potential 
chemotherapy-induced side-eff ects and an exacerbation 
of radiation-induced mucositis and dysphagia. Cetuximab 
does not increase radiation-induced toxicities.39,41 A single 
institutional comparison of cetuximab and radiotherapy 
versus chemo radiotherapy in the treatment of patients 
with LASCCHN showed comparable survival results 
after correcting for potential confounding factors.42 
These retrospective results confi rm the need for a 
randomised trial comparing the effi  cacy and quality of 
life of the two treat ments. Recently, preliminary results 
were presented from a randomised phase 2 trial that 
examined induction chemotherapy followed by 
radiotherapy with either concomitant chemotherapy 
(cisplatin) or concomitant cetuxi mab.43 The preliminary 
results suggested no diff erence in local progression 
between the two therapeutic approaches, but cetuximab 
treatment was better tolerated than cisplatin. Future 
studies will be designed to help provide a pathway to 
individualised patient treatments. The analysis of 
molecular markers in the context of treatment outcomes 
will help refi ne our ability to select the patients who will 
benefi t from the addition of various systemic treatments 
to radiotherapy.

In summary, these updated survival results show that 
cetuximab provides a long-term and clinically signifi cant 
survival advantage (9% absolute survival advantage at 
5 years) relative to radiotherapy alone for the 
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Epidermite dans les champs

w Recommandations européennes : 

– Prise en charge cutanée +++
– Arrêt temporaire du Cetux. si Grade ≥ 3 avant 50 Gy
– Grade 4 : hospitalisation et arrêt des traitements

55

Giro, Radiotherapy and Oncology 90 (2009) 166–171

J Bernier, Annals of Oncology 22: 2191–2200, 2011

L.C. Gutiérrez et al. / Oral Oncology 48 (2012) 293–297



RT cétux vs Cisplat conco
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Chimiothérapie d’induction pour 
les tumeurs localement avancées



Quelle chimiothérapie?

w 2 études phase III
– Cisplatine 5-Fu vs Taxotère Cisplatine 5-Fu

58

Combination Drug Ther apy in Head and Neck Cancer

n engl j med 357;17 www.nejm.org october 25, 2007 1711

therapy (Table 4, and Table 4 of the Supplementary 
Appendix). There were no significant differences 
in the doses of radiotherapy and chemotherapy 
delivered to each group during chemoradiother-
apy (Table 5 of the Supplementary Appendix).

Discussion

The results of this randomized trial of therapy 
for locally advanced squamous-cell carcinoma of 
the head and neck show the advantages of induc-
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the PF group), it was curative. For four patients, 
the intent of surgery was unknown. No signifi-
cant difference was observed in the distribution 
between the two groups (P = 0.22).

Adverse Events
During chemotherapy, the most frequently ob-
served severe nonhematologic adverse events were 
alopecia, stomatitis, infections, nausea, vomiting, 
anorexia, diarrhea, and hearing loss (Table 3). 
Apart from alopecia and infections, these adverse 
events were more frequent in the PF group than 
in the TPF group. Grade 3 or 4 neutropenia and 
leukopenia were more common in the TPF group, 
and severe thrombocytopenia and anemia were 
more common in the PF group. Febrile neutrope-
nia occurred in 5.2% of patients in the TPF group 
and 2.8% in the PF group.

During radiotherapy, the most frequent treat-
ment-related severe adverse events were stomati-
tis (23.7% in the TPF group and 20.7% in the PF 
group) and a combination of esophagitis, dyspha-
gia, and odynophagia (13.9% in the TPF group 
and 15.6% in the PF group).

Deaths associated with toxic effects occurred 
in 4 patients in the TPF group (2.3%) and in 10 
patients in the PF group (5.5%) (P = 0.17).

Discussion

Our study showed that induction chemotherapy 
with TPF resulted in significant and clinical mean-
ingful improvements in outcomes, as compared 
with PF, in locoregionally advanced, unresectable 
squamous-cell carcinoma of the head and neck. 
Patients who were treated with TPF had a reduc-
tion of 28% in the risk of disease progression or 
death, as compared with those who received PF. 
They also had an extension of 2.8 months in medi-
an progression-free survival. This result was asso-
ciated with significant improvements in overall sur-
vival, overall response rates, and time to treatment 
failure. Patients in the TPF group had a reduction 
of 27% in the risk of death, an improvement in 
median overall survival of 4.3 months, and an 
absolute increase in 3-year survival of 10.9%.

Selection of the TPF regimen that was used in 
this phase 3 study was based on results of an 
earlier phase 1 and 2 study of four cycles of TPF 
used as induction chemotherapy in a similar pa-

tient population.16 The median survival among 
the 48 patients treated in that study was 18.5 
months; the rate of survival at 12, 24, and 36 
months was 69%, 41%, and 31%, respectively. 
These data are remarkably similar to those in 
the TPF group in our phase 3 trial. However, our 
results in the TPF group are inferior to those of 
other phase 2 studies, which showed 2-year sur-
vival rates of 60 to 83% and overall response rates 
of 88 to 100%; this difference may be due to the 
heterogeneity of the patient populations.17
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Chimiothérapie d’induction +
radiochimiothérapie

concomittante



Survie globale

60
W. Budach et al. / Radiotherapy and Oncology 118 (2016) 238–243



Survie sans progression

61
W. Budach et al. / Radiotherapy and Oncology 118 (2016) 238–243



Survie sans métastases

62

Lijuan Zhang1,*,. Scientific Reports, 2015



Neutropénie fébrile pendant RTCT

63

Lijuan Zhang1,*,. Scientific Reports, 2015



Tumeurs localement avancées

64

Standard : 

standard : CDDP, 100 mg/m2, ≥ 2 cures

Option : Chimiothérapie d’induction

standard : TPF
N3, panpharynx, doute M1
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Réirradiation



Stratification du risque

66

Ward et al, Int J Radiation Oncol Biol Phys, Vol. 100, No. 3, pp. 586e594, 2018



Sélection des patients

Intervalle long : 2 ans

Seconds cancers > 
récidives

Faibles de comorbidités

Petites tumeurs

67Ward et al, Int J Radiation Oncol Biol Phys, Vol. 100, No. 3, pp. 586e594, 2018



Indications

Chirurgie si possible

Classe II :
Volume < 25 cc et rT1-2 : StéréoT.
Autres : IMRT

Classe III : 
StéréoT.
Traitement systémique
Soins de support

68
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Curiethérapie



Indications

w Lèvres +++

w Petites tumeurs accessibles
– Cavité buccale T1-2

§ Curieth. seule ou postopératoire
– Oropharynx T1-2

§ Après une radiothérapie externe

w Recours 
– Réirradiations

70



Modalités

71

w Curiethérapie interstitielle Ir 192
– Haut débit

§ 2 séances par jour pendant 4-5 j

– Débit pulsé
§ 1 séance/h



Implantation

w Salle équipée (bloc)
w Aiguilles ou tubes plastiques pour certaines localisations
w Anesthésie 

– locale (lèvre)
– générale (cavité buccale et oropharynx)

72



Implantation

w Carcinome verruqueux

73



Implantation

w CE T3N0
– RT première, curiethérapie de cloture

74



Prévention des toxicités

w Protection plombée sytématique
– Limitation de la dose à la mandibule
– Protection de la lèvre opposée

75



Toxicités précoces

w Mucite (épidermite) localisée 
– Début : 8 jours
– Cicatrisation : 6 semaines
– Nécessite des soins locaux

w Pas de xérostomie

76



Résultats lèvres

w Contrôle local :  90 à 95 % à 5 ans

w Résultas fonctionnels et cosmétiques : 92-99%

w Complications : 3 % grade 2 – 3

77

Pigneux 79, Mazeron 81, Daly 81, Orecchia 91, Beauvois 1994, Guibert 2011



Résultats cavité buccale - oropharynx

w Contrôle local : 80 à 90 % (T1-2)

w Complications (nécrose) : 3 à 5 %
– cavité buccale ++ en absence de protection plombée

78

JJ Mazeron Cancer Radiother 2003, M. Pernot Int JROBP 1997 
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Grandes indications de la 
radiothérapie



Indications de la RT

w Stades 1-2
– Chirurgie puis radiothérapie: 

§ Oropharynx  (sauf petite tumeur sans aucun facteur de risque)
§ cavité buccale avec facteurs de risque uniquement (option : curiethérapie)

– embols, infiltrations périnerveuses, Marge + (+/- chimioth)
– Patients non opérés :

§ Oropharynx
§ Cavité buccale : seulement en cas de contre indication chirurgicale ou de curiethérapie

w Stades 3-4
– Après chirurgie : 

§ Toutes localisations
§ avec chimiothérapie si marge + ou ganglions avec ruptures capsulaires 
§ Drogue : cisplatine

80
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Chimiothérapie palliative



Indications

w Récidive locale non éligible à un traitement local

w Récidive métastatique

82

50% des patients rechutent après leur premier 
traitement (stades avancés)

médiane de survie : 6 à 8 mois.



Quelle chimiothérapie de première ligne
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7,4 mois – 10,1 mois
(IC 95% : 6,4-8,3)
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Chimiothérapie seule (n = 220)
Erbitux + CT (n = 222)



Première ligne

84

PS 0-1 PS 2 PS 3

Essai 
clinique PF Erbitux 

CDDP Carbo

Carbo Erbitux

Taxol hebdo
ou



Quid de l’immunothérapie?

85

Activation des LT-CD8 
entraîne la mort des cellules 

tumorales

(lésions, apoptose ou suicide 
programmé de la cellule)



Seconde ligne: immunothérapie

86
Ferris RL, Blumenschein G, Fayette J, Guigay J, et al. N Engl J Med. 2016 10;375(19):1856-67
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PS 0-1 PS 2 PS 3

Soins de 
support

Essai 
clinique Immunothérapie

Nivolumab



Merci pour votre attention
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Clermont auvergne Tourisme



Merci pour votre attention!
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Rancilio, 2018


