
Cyberknife stereotactic reirradiation of recurrent head and neck 
squamous cell carcinoma 

RITRATTAMENTO 
STEREOTASSICO CON 

CYBERKNIFE DELLA RECIDIVA 
LOCALE DI CARCINOMA 
SQUAMOCELLULARE DEL 

DISTRETTO TESTA COLLO: 
esperienza preliminare 

S. Cipressi1, P. Bonomo1, C. Iermano1, I. Bonucci1 , L. Masi1, R. Doro1,  
 V. Favuzza1, V. Di Cataldo2, S.Cassani2, C. Franzese2, L. Livi2 , and GP Biti2 
1Centro Cyberknife Firenze, Istituto Fiorentino di Cura ed Assistenza (IFCA), 
Università di Firenze; 2Radioterapia Oncologica, Azienda Ospedaliero Universitaria 
Careggi (AOUC), Università di Firenze 



ü  Despite aggressive treatment modalities, local recurrence 
or persistent disease is seen at rate as high as 3-50%. (Roh 
KW,IJROBP, 2009). 
 
ü   In current practice, most patients are offered 
chemotherapy with palliative intent, with a median survival of 
5 to 6 months(Vermorken JB,2008-Kurzweg T,2012) 
 
ü  Surgery improves prognosis, although is not feasible in the 
majority of cases (Temam S, H&N, 2005) 



PATIENTS and METHODS 

Characteristic Value (%) 
Age 
           Median 
           Range 

 
64 

45-84 
Sex 
           Male 
           Female 

 
     16 (80%) 
      4  (20%) 

Primary site 
           Paranasal sinus 
           Oropharynx 
           Salivary gland 
           Larynx 
           Other sites 
 

 
  7 (35%) 
  6 (30%) 
  2 (10%) 
  2 (10%) 
  3 (15%) 

 PS (ECOG) 
            0 
            1 
            2 

 
   7 (35%) 
 10 (50%) 
   3 (15%)   

 



Characteristic 
	  

Value (%) 
	  

Prior surgery 
             Yes 
             No 

	  
12	  (60%)	  
	  	  	  8	  (40%)	  

Prior chemotherapy 
             Yes 
             No 
	  

	  
	  	  5	  (25%)	  
15	  (75%)	  

	  

Prior radiotherapy 
    Dose (Gy)  
             Median 
             Range 
       
Interval (mo) 
             Median 
             Range 
	  

	  
	  

66	  	  
50-‐70	  
	  
	  
24	  

12-‐168	  



Contrast	  CT/MRI	  

PET/CT	  FDG	  

Dgn of clinically 
evidence 

recurrence of 
disease 



SBRT modality n % 

Cyberknife 20 100% 
Total dose (Gy) 

25 5 25% 
30 11 55% 
35 4 20% 

N°of fractions 
5 20 100% 

Isodose (%) 
80 20 100% 

GTV 39.3 cc 
(5-211cc ) 

Median time to retreatment 24 months (range 12-168 months)  

PTV GTV+1mm 



Planning CT 1.25  mm 



Conformity Index  
Range:1.02-1.16 





OAR Dmax Gy 
Spinal Cord ≤8-10 

Larynx ≤ 20 
Mandible ≤ 20 

Parotid Variable 
Brainstem ≤8-10 
Oral Cavity Variable 

Carotid artery Variable 
 



1) No relation between the carotid wall and 
tumor; 

2) <180° of the wall surrounded by the tumor;  
3) ≥180° of the wall surrounded by the tumor; 
4)  carotid wall entrapped in the tumor.  

Median Dmax: 25.5 Gy 
Range (11-29 Gy) 



RESULTS 

Acute Toxicity 
Mucositis 

N°(%) 

G1   7 (44%) 

G2   2 (10%) 

G3  1 (5%) 



Response 

CR No visible gross tumor 

PR ≥30% decrease 

SD Neither sufficient shrinkage for PR nor sufficient 
increse for PD 

PD As more than 20% increase of GTV 

RESULTS 



Response N° % 

CR 4 25 

PR 5 31 

SD 7 44 

ORR (CR+PR) 9 56 

RESULTS 

ü  17/20 patients were evaluable at the moment of the analysis 
ü  All completed treatment 

ü  Median follow-up 7.5 months (range 2-17 months) 
ü PFS  7 months (range 2- 17 months) 

ü  4 have died 



RESULTS 



RESULTS 



Variable Lower Risk Intermediate Risk Higher Risk 
Interval from previous RT >3y 1y to 3 y <1y 

12 (60%) 8 (40%) 
 

0 (0%) 

KPS 90-100 70-80 <70 
9 (45%) 9 (45%) 2 (10%) 

Tumor volume 

<30 cc 30-60 cc >60cc 
9 (45%) 8 (40%) 3 (15%) 
<25 cc >25cc 
9 (45%) 11 (55%) 

GT dependence No Somewhat Entirely 
20(100%) 0% 0% 

Previous RT <50 Gy 50-60 Gy >60Gy 
8 (40%) 12 (60%) 

IJROBP,2011 

Head Neck,2012 



CONCLUSION 

ü ROBOTIC STEREOTACTIC RE-IRRADIATION IS FEASIBLE AND SAFE 
 

ü  OVERALL RESPONSE RATE IS 56% 
 

ü  NO LATE SIDE EFFECTS >G3 WERE OBSERVED DURING FOLLOW-UP 
 

ü  ONLY NON-SURGICAL TREATMENT WITH POTENTIAL SALVAGE INTENT IN 
SELECTED PATIENTS 



Thanks for your 
attention!!! 


