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Oral cavity tumors 
! Most of pts with oral cavity tumor have stage 

III-IVa disease 

! Surgery + radiotherapy + chemotherapy for 
resectable disease 

! Post-op RT-CT increases LRC, DFS for high-
risk features pts (R1 and N+ with ECE +) 

!  RT-CT is a selected alternative for locally 
advanced disease 
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Uncomplicated-local-tumour-control-rate-
as-a-bell2shaped-curve-

Holthusen-H,-Strahlentherapie-1936--

Cogent in head and neck cancer 

! -Increasing-total-dose:-not-only-tumour-
control-rates-but-also-incidence/severity-
of-normal2Bssue-damage-rises-

! -ULTC-probability--iniBally-increases-
with-total-dose-but-then-falls-because-of-
normal2Bssue-toxicity-

! Once-the-opBmum,-further-
improvements-in-ULTC-rate-needs-shiIs-
TCP-to-lower-doses-or-NTCP-to-higher-
doses-
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Acute toxicity 
! Occurring during or within few weeks after 

completion of RT 

! Involves tissues with high cell turnover rate 
(mucosal membranes, skin) 

! Usually transient 

! Has a high α/β ratio 

! Depends mainly on total nominal dose rather 
than dose per fraction 
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Late toxicity 
! Occurring after few months or year after RT 

! Involves tissues with slow cell turnover rate 

! Microenvironment, stroma and vessels  

! Has a low α/β ratio 

! Depends on fraction size 

! Usually persistent and progressive 
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Challeges in defining  late toxicity 

! Late effects are underscored and underreported 

! Selection of clinically relevant outcomes 

! Non uniform grading/scoring of late effects 

! Multi-modality treatment 

! Tumor and host factors may interact with therapy 
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Consequential late effects 

! Severe early toxicity may be causally related to 
subsequent late effects 

! Both phases are manifestations of an ongoing 
sequence of events initiated immediately after 
injury 

! Autocrine, paracrine, endocrine messages 
resulting in dysregulation of tissue 
microenvironment 
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Consequential late effects 

Dorr et al; R&O 2001 
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Severe acute mucositis is a surrogate risk-index 

for long-term dysphagia 

Consequential late effects 
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Toxicity in oral cavity and oropharyngeal cancer 

! Mucositis 

! Xerostomia 

! Dysphagia 

! Osteradionecrosis 

! Rampant caries/ dental disease 

! Skin toxicity 

! Burining and pain 

Bernier J;  Head and Neck Cacer: multimodality management  
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Combined modality treatment for oral cavity tumors 



SURGERY 
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Oral and oropharyngeal surgery 
"  Floor of the mouth resection has impact on swallowing if: 

!  Geniohyoid or mylohyoid muscles are resected 
(elevation and antero-pulsion of the larynx) 

!  Type of reconstruction 
#  Primary closure (less pharyngeal residue) 
#  Distal myocutaneous flap (pectoralis major, 

latissimus dorsi, trapezius) 
#  Free microvascular flap (fasciocutaneous  forearm, 

lateral thigh, lateral arm, scapular 

$  Oropharyngeal swallowing is a pump: tongue is a piston 
and pharynx is a dinamic chamber 

$  Flaps are adynamic segments which reduce swallowing 
efficacy 
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Oral and oropharyngeal surgery 

" Oral tongue resection has impact on swallowing: 

!  Slows oral transit (worse with viscous bolus) 

! Aspiration rate increases with incresed % of 
resected tongue 

!  In small resection (< 30%) of oral tongue or tongue 
base: primary closure  

! Wider resections: flaps 

TORS 
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Oral and oropharyngeal surgery 

" Mandibular resection: 
•  Marginal resection: small impact on swallowing 
•  Mandibulotomy can damage: 

o  Genioglossus muscles (sagittal 
mandibulotomy) 

o  Inferior alveolar nerve (lateral mandibulotomy) 
o  Occlusion (dysphagia due to loss of stability 

during swallowing and larynx elvation) 

Reconstruction of the mandible recommended if: 
$  Large mandibular defects (> 5 cm) 
$  Large soft tissue deficit associated 
$ RT is planned 
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Teeth and dentures 

Important for 
•  Jaw stabilization (posterior teeth occlusion) 
•   Suprahyoid muscles can pull forward and 

anterior the larynx 

Edentulus pts 
o  Higher risk of laryngeal penetration (no 

apiration) 
o  Penetration 4 x risk of pneumonia 
o  Prostheses useful (after mucositis) 
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$  Lateral: lateral floor of the mouth; mandibular 

body; buccal cavity 
$  Anterior: anterior floor of the mouth; inter canine 

segment of the mandible; labial vestibule 

Oral cavity and oropharynx: 4 anatomical functional subsites  

Kalavredzos et al; Oral Oncol 2010 
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                $  Central: hemi- ot total tongue 
$  Oropharyngeal: retromolar trigone, soft 

palate and tonsillar fossa area 

Oral cavity and oropharynx: 4 anatomical functional subsites  

Kalavredzos et al; Oral Oncol 2010 
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FOIS: Functional Oral Intake Score 

Reconstruction: frequently with free tissue transfer rather than regional 
pedicled flaps 
Dysphagia: extent and nature depends on 
"  Tumor site and size rather than reconstruction used 
"  Post-operative treatment may  damage swallowing more 
"  Central or anterior defects have worse swallowing outcomes  at 4 

months compared to lateral and oropharyngeal defects (more FOIS 
reduction compared to baseline) 

Schache et al; Oral Oncol 2009 



CHEMOTHERAPY 



Radiation Oncology – Department of Oncology - University of Torino 

                

“SequenBal-approach”--
---improve-outcomes?-

$ +DeCIDE++++++++++++++2TPF%+HFRT+PFH+
++++(N2FN3)+ ++++++++vs ++

+++++++++++++++++++HFRT+PFH ++

No+difference+OS+

$ +SWOG20427- +++1F3TPF+%RT+3P+
+++(IIIFIV+Oropharynx)++++++++++++++++++vs+

++++++++++++++++++++++++++++++RT+3P ++

May-
-----ICT-before-a-“lighter”-CRT--
---be-beZer-or-more-tolerable?-

$ +PARADIGM +3TPF+%RT+CBDCA+weekly+
+++++++++(IIIFIV)++++++ +++++++++++vs+

++++++++++++++++++++++++HFRT+2P ++

3ysF+OS:+73%+vs+78%+

$ +INTERCEPTOR---3TPF%+RT+++Cetuximab+weekly+---
+++++++++++(IIIFIV)++++++++++++++++++++++vs+

+ +++++++RT+3P+ +-

$ +GORTEC---------3TPF%+RT+++Cetuximab+weekly+---
++++++++(IIIFIV)++++++++++++++++++++++vs+

+ +++RT+CBDCAF5FU +
+-

$ +Paccagnella---------------RT+2PF+
++++++++++(IIIFIV) ++++++++++++vs+

++++++++++++++++++++3+TPF+%RT+2PF+

CR+rates:+21%+vs+51%++
Median+PFS+19.7+vs+30.4;+OS+33.3+vs+39.6+ Benasso-et-al,-Oral-Oncol-2013--
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Zong et al; JCO 2013 

!  Locally advanced resectable oral cavity tumors 

!  TPF x 2 cycles (DDP 75 mg/m2 d1 + Docetaxel 75 mg/m2 d1+ 5-FU 
7500 mg/m2 d1-5 infusion q 21) + surgery vs surgery upfront 

!  Post-operative RT if high-risk featured in both groups (54-66 Gy) 

!  Mean FU time: 30 months 

!  No advantage in OS and DFS 

!  Pts with  favourable pathological response to ICT (< 10 vuable 
cells) had better OS 
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Zong et al; JCO 2013 
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Bossi et al; Ann Oncol 2014 

!  Advanced resectable oral cavity tumors 

!  PF x 3 cycles (DDP 100 mg/m2 + 5-FU 1000 mg/m2 over 120 h 
infusion q 21) + surgery vs surgery upfront (T2-T4, N0-N2) 

!  Post-operative RT if high-risk featured in both groups 

!  Mean FU time: 11.5 years 

!  No advantage in loco-regional control, distant metastasis and 
death rate 

!  Pts with pCR had better OS 
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Bossi et al; Ann Oncol 2014 

!  Pts with minum 60-month FU time 
!  Lower fibrosis rate (cumulative incidence: 22% vs 40%) and G2 

dysphagia (cumulative incidence: 5% vs 14%) 
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EORTC 22931 

"  SCC 
"  Primary surgery performed 

with curative intent 
" Oral cavity, oropharynx, 

hypopharynx and larynx 
"  pT3-T4 any N, pT1-T2 with 

pN2-N3 or  pT1-T2 with 
pN0,N1 with high risk 
features 

"  Insufficient resection 
margins, ECE +, VI +, PNI + 

Bernier et al; NEJM 2004 
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EORTC 22931– Case Mix 

Bernier et al; NEJM 2004 
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EORTC 22931 – Results 

Bernier et al; NEJM 2004 
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CumulaBve-incidence-major-late-adverse-effects-

&  Xerostomia-
&  Dysphagia-
&  Muscular-fibrosis-
&  Shoulder-syndrome-
&  Impairment-of-lymphaBc--drainage-
&  Laryngeal-complicaBons-
&  Bone-complicaBons-
&  Mucosal-necrosis-
&  Skin/SoI-Bssue-fibrosis-
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RTOG 9501 

"  SCC 
" Macroscopically resected 

disease 
" Oral cavity, oropharynx, 

hypopharynx and larynx 
"  High-risk features: > 2 

positive nodes, ECE +, R1 
resection 

Cooper et al; NEJM 2004 
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RTOG 9501– Case Mix 

Cooper et al; NEJM 2004 

Subsites- RT- RT2CT-

Oral-cavity- 30%+ 24%+

Oropharynx- 37%+ 48%+

Hypopharynx- 12%+ 7%+

Supraglobc-larynx- 15%+ 14%+

Globc-larynx- 5%+ 5%+

Subglobc-larynx- <1%+ 1%+
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Cooper et al; NEJM 2004 

RTOG 9501 – Results 
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Cooper et al; IJROBP 2012 

RTOG 9501 – Long term results 
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RADIOTHERAPY 



Radiation Oncology – Department of Oncology - University of Torino 

                

Gomez et al; IJROBP 2009 
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Russi EG et al; Cancer Treat Rev 2013       

Pre2treatment-rate:-11253%-
-
Post2treatment-rate:-11262%-
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DARS-
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Eisbruch A et al; IJROBP 2004       

DARS: dysphagia/aspiration-related structures 

o  Constrictors muscles 
PSCM 
PMCM 
PICM 
o  Supraglottic larynx 
o  Glottic larynx 
 
o  Suprahyoid muscles 
Mylohyoid 
Geniohyoid 
Digastric 
o  Longitudinal pharyngeal muscles 
Stylopharyngeus 
Palatopharyngeus 
Salphyngopharyngeus 
Proximal to their blending with pharyngeal constrictors 
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Eisbruch A et al; IJROBP 2004       

DARS: dysphagia/aspiration-related structures 

$   Pharyngeal constrictors muscles (median midline thickness pre- vs post-RT: 2.5 
mm vs 7 mm  

$  Supraglottic larynx (median midline thickness pre- vs post-RT: 2 mm vs 4 mm)  

$  Glottic larynx and aryepiglottic folds  (median midline thickness pre- vs post-RT: 2 
mm vs 4 mm)  

Middle pharingeal muscle Middle pharingeal muscle 

Epiglottis 
Epiglottis 

Before RT 3 months after RT 
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By elevating and anteriorly displacing 

the hyoid bone, an effective epiglottic tilt 

and negative pressure is generated 

allowing protection of the airway with 

entry of the food bolus into the upper 

esophagus 

Floor of the mouth muscles 



Radiation Oncology – Department of Oncology - University of Torino 

                

Floor of the 
mouth muscles 

Kumar R et al; Oral Oncol 2014 

Extrinsic tongue muscles 
 

&  Anterior digastric 

&  Genioglossus 

Suprahyoid muscles 

&  Geniohyoid 

&  Hyoglossus 

&  Mylohyoid 
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Floor of the 
mouth muscles 

Kumar R et al; Oral Oncol 2014 

FoM-mean-dose-correlates-
with-VFS-abnormaliBes-
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Assessment methods of dysphagia 

Jiang et al; Head and Neck 2015 
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Jiang et al; Head and Neck 2015 

Predictors of late dysphagia after (chemo-) radiation 
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XRS: xerostomia-related structures 

$ Parotid glands 
$ Submanidibular glands 
$ Sublingual glands 
$ Minor salivary glands 

&  Cheeks 
&  Soft palate 
&  Lips 
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Eisbruch et al; IJROBP 1996 

Xerostomia 

Sparing parotid glands 
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Deasy et al; IJROBP 2010 

Xerostomia Sparing parotid glands 
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Nutting  et al; Lancet Oncol 2011       
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Robin et al; Head and Neck 1996 

Xerostomia Submandibular glands 
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Sanguineti et al; Radiat Oncol 2015 

Adaptive radiotherapy 
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Skin effects 
$  Risk factors:  

•  Pt related:  
•  poor nutritional status 
•  diabetes 
•  vasculopathy 
•  connective tissue disease 

•  Treatment related:  
•  large fields 
•  electron beam RT 
•  post- op RT 
•  concurrent CT 
•  thin epidermis (face, neck) 

Susceptibles sites: 
$  Skin folds, lips, ear lobes, incision lines or wounds, peristomal skin  
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Skin effects 

$  Treatment: 
o  General skin care (cleaning, moisturizing) 
o  Avoidance of sun exposure 
o  Steroid creams +  antibacterial ointments 
o  Silvadene ointments 
o  Pain killers 

Late skin effects: 
$  Thining, teleangiectasia, hair loss in irradiated area, loss of sweat 

and sebaceous glandular function, hyper/hypopigmentation  
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Bone within the radiation field becomes 

devitalized and exposed through the 

overlying skin or mucosa, persisting as a 

non-healing wound for 3 months or more 

Osteoradionecrosis 
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# Most frequently noted in the first few years after 

completion of treatment (70-94%) 

#  ‘Early onset’ ORN (< 2 yrs): related to RT doses > 70 

Gy or surgical trauma 

#  ‘Late onset’ ORN: thought to arise from trauma in a 

chronically hypoxic tissue environment 

Osteoradionecrosis 
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# Risk factors: alcohol, smoking (during RT) 

# Poor dental care; no evaluation prior RT 

# Dosimetric parameters: Dmax > 70 Gy 

# Treatment: 

&  Pentoxyfilline 

&  Clodronate 

&  Hyperbaric oxygen (no useful in a systematic 

review) 

Osteoradionecrosis 
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Grazie dell’ attenzione 

Mario Schifano – Indicazione - 1963 


