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Background 

Radiation damage to the Pharyngeal Constrictors and the 
glottic/supraglottic larynx were implicated in post-

radiotherapy dysphagia 

Eisbruch A. et al. Int J Radiat Oncol Biol Phys, 2004 
   
 

IMRT can reduce the volumes of  these structures receiving 
high doses, and incorporating the goal of  sparing these 

structures into the optimization cost function can achieve 
significant additional benefit 



Background 

Adapted from: Mazzola R. et al. BJR, 2014  
   
 



Background 

Christianen M.E. Radiother Oncol. 2011 

PCMs: Superior (Red); Middle (Light Blue); Inferior 
(Yellow); Cricopharyngeus (Dark Blue) 



Dose–Volume Analysis and observed 
incidence of  acute and late dysphagia in 

HNC-IMRT after re-contouring of  PCMs and 
cricopharyngeal muscle according to 

Christianen M.E. guidelines 

Study Design and Methods  

On planning CT scan, the PCs and cricopharyngeal muscles  were retrospectively 
contoured by a single observer and subsequently reviewed by another radiation 

oncologist 



Patients and Treatment 

Radical setting: 
•  70 Gy (33-35 fr) PTV(T) 
•  59.94 - 63 Gy PTV(HR) 
•  54.45 - 58.1 Gy PTV(LR) 
 
Postoperative setting:  
•  60 Gy Surgical Bed 
•  54 Gy Nodes 

 Cisplatin 100 mg/m2 q21: 
•   ECOG – PS 0-1 
•   Age ≤ 70 y 
•   Locally advanced  
  
 Cisplatin 30 mg/m2 qw: 
•   ECOG - PS 2  
•   Age ≤ 70 y 
•   Locally advanced  
  



Toxicity Evaluation 

a-d: Definition of  Constrictors and Cricopharyngeal muscles 
in axial CT planning slice 

 
1) EORTC/RTOG radiation morbidity score system 

2) No baseline dysphagia  

3) Toxicity evaluation weekly during RT 
  

Acute toxicity            within 90 days from RT 
 

Late toxicity              after 90 days from RT 
 

!!!

Dosimetric Parameters for each structure were related to acute and late toxicity 



Results 

Mazzola R. et al. BJR, 2014 

Acute Dysphagia ≥ G2 
 
•   Superior PC            No correlation 

•  Middle PC               Dmean ≥ 50 Gy (p < .05);  V50 ≥ 70 (p < .01)  

•  Inferior PC              No correlation 

•  Crico                        Dmax > 60 Gy (p < .05) 



Results 

Mazzola R. et al. BJR, 2014 

Late Dysphagia ≥ G2 
 
•   Superior PC         Dmean ≥ 50 Gy (p < .01); Dmax > 60 Gy (p < .05); V50 ≥ 70 (p < .01) [6-9 months]  

•  Middle PC            Dmean ≥ 50 Gy (p < .01); Dmax > 60 Gy (p < .05); V50 ≥ 70 (p < .01) [6 months]  
 
•  Inferior PC           No correlation 

•  Crico                      No correlation 

No statistical correlation at 12 and 24 months 



Correlation with clinical factors… 

•   Oropharynx primary site (p < .05)            Acute/Late Dysphagia                

•   Late Xerostomia ≥ G2 (p < .05)                 Late Dysphagia ≥ G2 (p < .05)                   

Mazzola R. et al. Radiol  Med, 2015 

Xerostomia causes alterations in speech/taste and difficulties in the swallowing process with strong 
correlation with dysphagia-related qualiy of  life  



Conclusion 

Based on Christianen guidelines, dose constraints to superior 
and middle PCs seem to play a role as dosimetric predictors of  

acute/late swallowing disorders 

THANKS FOR ATTENTION! 

Valutazione strumentale della disfagia tardiva in pazienti affetti da 
neoplasia del Rinofaringe e Orofaringe candidati a trattamento 

radiochemioterapico concomitante con tecnica IMRT 

Findings of  the present study are influenced by several limitations 


