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Swallowing disfunction 

!  Baseline+dysphagia+
!  Irradiated+sites:+base+of+tongue,+posterior+pharyngeal+

wall,+larynxAipopharynx+
!  Treatment+intensity+

!  FracEonaEon+(bid)+
!  Eventual+CT+

Underes9mated+symptom+in+HNC+pa9ents+
(Feng+et+al+IJROBP+2010)+

Evalua&ng)dysphagia)is)difficult)given)the)lack%
of%a%uniform%method%for%assessment+

+



Radiation Oncology – Department of Oncology - University of Torino 

                

"  Multifactorial (post-surgery scars, cyto/neurotoxic drugs, mucosal 
staminal depletion, xerostomia, mucositis,  edentulous patients, post-
RT fibrosis, atrophy from disuse) 

 
"  Different assessments of dysphagia in different series: aspiration 

and objective imaging, feeding tube dependency, patient-reported 
dysphagia, strictures, or observer-reported suchas RTOG, CTCAE, or PS 
Scale 

 
"  Different methods to delineate OARs (drawing the PCs anatomically, 

results in different mean doses compared with drawing only the 
posterior pharyngeal wall).+

RT –induced swallowing disfunction 
assessment 
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Russi EG et al; Cancer Treat Rev 2013       

PreAtreatment+rate:+11A53%+
+
PostAtreatment+rate:+11A62%+
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Swallowing disfunction leads to late sequelae 
 

# Dysphagia 

# Odyniphagia 

# Reduced nutritional intake 

#  Increased risk of aspiration 

# Extended duration of feeding tube dependecy 
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Survey AIRO-AIOM preservazione laringea d’organo 

27,59% 

29,31% 

26,78% 

16,38% 

⸗+60%+

⸗+40%+



Radiation Oncology – Department of Oncology - University of Torino 

                

Survey AIRO-AIOM preservazione laringea d’organo 

38,79% 

19,83% 

12,07% 

26,72% 

19,83% 

18,10% 

23,28%  
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DARS+
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Eisbruch A et al; IJROBP 2004       

#  26 pts receiving concurrent RT and 
gemcitabine 

#  Swallowing evaluation 
"  videofluoroscopy (VF) 
"  direct endoscopy 
"  CT 

DARS: dysphagia/aspiration-related structures 

#   Anatomic structures causing VF abnormalities determined by literature 

#  Pre- and  post-RT CT scans analyzed  for post-RT damage 
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Eisbruch A et al; IJROBP 2004       

DARS: dysphagia/aspiration-related structures 

RT-induced VF abnormalities 
 

$ Weakness of the posterior motion of the base of tongue 

$ Prolonged pharyngeal transit time 

$ Lack of coordination between swallowing phases 

$ Reduced elevation of the larynx 

$ Reduced laryngeal closure and epiglottic inversion 

High aspiration rate 
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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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Felix F et al; IJROBP 2007       

DistribuEon+of+swallowing+structures+mean+doses+in+aspirators+versus+nonAaspirators++

DoseAresponse+and+doseA
volume+relaEonships+
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Floor of the 
mouth muscles 

Kumar R et al; Oral Oncol 2014 

Exstrinsic 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+meand+dose+correlates+
with+VFS+abnormaliEes+
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Caudell JJ et al; IJROBP 2010 

Soft palate 
PSCM 
PMCM 
PICM 
Base of tongue 
Glottis 
Supraglottic 
Larynx 
Oesophagus 

Swallowing structures 
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Christianen M et al; R&O 2011 

Swallowing structures 

$  InsEtuEonal+guidelines+for+DARS+
delineaEon+

$ StandardizaEon+of+contouring+process+

$ Correct+interpretaEon+of+relaEonship+
between+anatomical+strutctures+and+
swallowing+disfucnEon+in+future+trials+
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Christianen M et al; R&O 2011 

Swallowing structures 
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Alterio D et al; R&O 2014 

DARS+delineaEons:+PCSM+
example+
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Alterio D et al; R&O 2014 

DARS+delineaEons:+PCSM+example+
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Merlotti A et al; Radiat Oncol 2014        

OpEonal+OARS+(usually+
unconstrained)+

 
Submandibualr glands 
 
Masticatory spaces 
 
Constrictor muscles 
 
Crichopharyngeal muscles 
+
+
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Merlotti A et al; Radiat Oncol 2014       

#  Whole+larynx:+Dmean+<+50+Gy,+V60+
#  SupragloYc+larynx:+Dmax+<+66+Gy+
#  Oesophagus:+D1cc+<+45+Gy+
#  ParoEd+gland:+V30+<+50%+

+Dmean+<+26+Gy+
++

#  PCM:++
Dmean,+V50,V55,V60,V65,V70+
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IMRT -  
 
Definitions 

Intensity Modulated dose profile 

Intensity Modulated RadioTherapy 
Conformal beam geometry 
Changing dose intensity across the 
field thus NON FLAT (modulated) dose 
profile 
        
 
Inverse “Backward” Planning 
Setting of dose constraints for PTV  
and critical structures 
Optimization of beam intensities to  
fulfill desired constraints 
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Due to the third-power relationship 
between the radius of a sphere and its 
volume (4/3πr3): 

a small reduction in 
margin yields a great 
reduction in volume   

IGRT 
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IGAIMRT+
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Nuyts S et al; R&O 2013       

#  +200+HNCPs+randomized+
#  50+Gy+vs+40+Gy+prophylacEc+neck+RT+
#  DARS+possible+:+as+low+as+possible+

Severe+dysphagia+

50+Gy+
40+Gy+ 40+Gy+
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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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Nutting  et al; Lancet Oncol 2011       
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DARSAXRS+

! To+be+contoured+

! To+be+included+in+treatment+planning+

! To+be+invesEgated+with+appropriate+metric+

ProspecEve+evaluaEon+of+oncological+outcome+
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