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Base of tongue                            S +/- RT vs            RT *.- 
ND: 

 

OS                                                      49 %                     52% 

Severe complications                         32%                     3.8% 

Fatal complications                             3.5%                    0.4%       

 



5 yr OS: 22.4% vs 15.8%  

(p=.05) 

5 yr LRC : 47.6% vs 24.7%  

(p=0.002) 

CRT 

pronounced 

standard of 

care 

NOT 

HPV+!! 

N=226 



The functional rationale  
Patient priorities after CRT  

Wilson JA et 

al. Otol Head 

Neck Surg 

2011 



N=594 

Prospective dataset 

Bilateral neck irradiation, accelerated 

radiotherapy and concomitant 

chemoradiation are independent prognostic 

factors of poor swallow 



Changing world and 
changing treatment 

modalities  



Surgery has moved on.......  

ÅNew function preserving surgical 
approaches  
ïTransoral Laser Microsurgery  
ïTransoral Robotic Surgery  

 
ÅGreater expertise in free flap 

reconstruction  
 
ÅReduced postoperative morbidity & 

mortality  
 
 



Da Vinci System  

ÅSuperior 3 -D 
image  

ÅStereoscopic 
design with two 
3 chip cameras  

Å75% better 
resolution than 
any imaging 
system  
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N=314 
 
No adjuvant RT for close, but negative margins 
Adjuvant RT for N2b/N2c/N3, positive margins 
Adjuvant CRT for ECS 
3-year local control rate: 98% 

N=128 
 
Average margin distance: 1.98 mm 
Zero-tolerance for disease positive bed 
5 year local control rate: 99% 

TORS / TLM Outcomes 



Oncologic outcomes 



UW-QoL 

domain 

TORS 

+RT 

CRT P 

value 

Swallowing  91.5 72.1 0.01 

Chewing  88.7 82.3 NS 

Speech  91.5 93.6 NS 

Taste  64.5 62.4 NS 

Saliva  58.1 53.8 NS 



University of 

Washington QoL: 1, 6, 

12, and 24 months  

TORS only:  40 

TORS+RT: 15 

TORS + CRT: 37 

But that is not the complete pictureé.. 



Changing world and 
changing epidemiology  



Rapidly rising incidence  

NCIN, 2010 

UK 

Rate doubled 



Incidence of Oropharyngeal 
SCC USA 

SEER 

data 

1975- 

2006 



Human Papilloma Virus  

Å Double stranded circular 
DNA 

Å 72 L1 capsid proteins  

Å Orogenital  transmission  

Å Many types  

Å Cervical and oropharyngeal 
SCC type 16 most common  

 



HPV Carcinogensis ï  

effects of E6 & E7 on cell signalling 

Munger et al., J Virol 2004; 78:11451011460 

Cell cycle control 

G1/S 

Replicative 

Senescence 

Cell cycle arrest 

DNA repair 

Apoptosis 

Telomere  

shortening 

Immortality Telomerase 

activation 
E6:c-myc 

Unchecked 

proliferation 
E6:E6AP 

E7 

pRB:E2F 

Inactivation pRB 

Uncontrolled 

proliferation 

Degradation p53 

p53 



HPV 

E6 

HPV 

E5 

EGF EGFR 

VEGF 

MEK/ERK1,2/P

I3k/AKT 

proliferation 

lymphovascular 

 invasion 

Mathur 2005, Kim 2006 

Rampias  2009 

EGFR ï mediated 

 HPV carcinogenesis  



Incidence of HPV+ve  and HPV-ve tonsillar 

cancer squamous cell carcinoma cases 

(Stockholm, Sweden, 1970ï2006)  

Näsman et al., IJC 2009; Ramqvist & Dalianis, Emert Inf Disease, 2010  



Meta -analysis : HPV oropharyngeal and oral carcinoma by time  

Global disease burden is 

increasing significantly 

Mehanna, Head Neck 2013 

HPV-related OPSCC increasing 

269 papers, 19,000 + patients  
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Epidemic?  



Risk factors 

Gillison, M et al. J Natl Cancer Inst 2008;100: 407 - 420 

HPV 

+ 

HPV 

_ 



Risk factors ï the ógood time ô 
cancer  

ÅSmoking -  tobacco, marijuana                    

 

ÅAlcohol  

 

Å Viruses: HPV ï orogenital  sex  

 

 



Leemans et al., Nature Reviews 2011 

HPV HNC ï a distinct disease 
entity  



Good news é.. 
ÅImproved response to CRT  

 

Metanalysis : HPV + ve  28% reduced risk of dying      

49 % reduced risk of local recurrence       
       Ragin, Int  J Cancer , 2007  

Fakhry et al.  

J. Natl Cancer Inst. 2008 

2 yr OS : 

95% vs 62% 



CRT and HPV  

 

ÅRCT: Cisplatin with standard fractionation vs 

accelerated fractionation 

Å323 patients 

Å78% Stage IV,  22% Stage III  

Å81% T3 and T4, no T1 



CRT and HPV  

HR= 0.38 

(0.26-0.55) 

3 yr OS:  HPV+  =  82.4% (95% CI, 77.2 to 87.6)         

               HPV-   =  57.1% (95% CI, 48.1- 66.1)  



Risk stratification  in the new age  
3 risk categories:  
ïLow risk: HPV+ / no or low smokers   (50% patients)  

       OS 3 yr    93%  

ï Intermediate: HPV+ + smokers+N2b -N3  and  

 HPV-   + low -no smoker + T2-3   
      OS 3yr 70.8%  

ïHigh: HPV -  /high smokers or low smoker+T4  

       OS 3yr 46.3%  

Ang, NEJM, 2010 





Low 

 

 

Intermediate 

 

 

High 

3yr OS 

 

93% 

 

 

70.8% 

 

 

46.3% 



TNM 8 th  edition  



Changing world and 
changing treatment 

paradigms  



Excellent survival for low - risk OPC  

3 risk categories:  
ï Low risk: HPV+ / no or low smokers   (50% patients)  

       OS 3 yr    93%  

ï Intermediate: HPV+ + smokers+N2b -N3  and  

    HPV-   + low -no smoker + T2 -3 

       OS 3yr 70.8%  

ï High: HPV -  /high smokers or low smoker+T4  

       OS 3yr 46.3%  

Ang, NEJM, 2010 



Bad news  



CRT -  toxicity  

Higher survival rates in younger patients =  

living longer with morbidity 

 



CRT -  toxicity  

Acute toxicity  

 

Å Grade 3 -5 toxicity  

ïSevere, life ïthreatening  

 

Å CRT:    202 events in 109 
living pts   =185%  

 

Å Double those treated with 
RT alone  

  Calais ,  JNCI, 1999  

 

 

 

 

Late toxicity -  5 yrs  

 

Å Grade 3 -5 toxicity  

ïSevere, life ïthreatening  

 

Å 66 % of 27 living pts with 
CRT 

ï56% swallowing 
problems  

ï56% xerostomia  

 

 

 

 

 

Denis, JCO,   2004 

Higher survival rates in younger patients =  

living longer with morbidity 

 



Are we over - treating?  

Are there any alternative treatment regimens  

with similar survival but less toxicity? 



De- intensification  

 

ÅRemove chemotherapy agent  

 

ÅDo surgery  

 

ÅDo surgery and reduce RT 

 

ÅLess toxic chemotherapy agent  

 

 



De- intensification  

 

ÅRemove chemotherapy agent  

 

ÅDo surgery  

 

ÅDo surgery and reduce RT 

 

ÅLess toxic chemotherapy agent  

 

 



Increased radio -sensitivity  

ÅSome early studies suggest that 
HPV+ve  patients are more 
radiosensitive than HPV -ve  patients                           
(Mellin , Int  J Cancer , 2000)  

 

3 yr  

cause specific 

rate 

 

= 65.3% vs 

31.5% 



Increased radio -sensitivity  

ÅEffect of HPV -related radiosensitivity  only 
evident in stage II - IV      (Mellin , Int  J Cancer , 2000)  

 



Increased radio -sensitivity  

3 yr  

cause specific 

rate 

 

65.3% vs 31.5% 82.4% vs 57.1% 





Increased radio -sensitivity  

3 yr  

cause specific 

rate 

 

78% vs 70% 82.4%  

RT 6Fx vs 5Fx  CRT 



CRT vs RT for HPV+ OPC  

Ang Mellin Lassen 

Treatment 

 

CRT RT Accelerated 

RT 

RT dose 

 

70G 64Gy 66-68Gy in 

6F/wk 

Stage III/IV 

 

100% 80% 60% 

3 yr 

survival 

82% 

 

66% 

 

78% 

Ang, 2010;  Mellin, 2000 



Risk of Distant Metastases in 
HPV+  



HPV(+) Low-risk: 

Å RT-alone: 150 

Å CRT: 136 

PMH 2001-2009:  

Å HPV(+): 

n=382 

Å HPV(-): n=123 

OôSullivan et. al. Submitted 

Result ï VII: DM Risk Stratification 



ïPatients treated with RT alone had higher distant 
mets  than those treated with CRT if  
Å N3 

Å N2c  

Å N2b smokers >10 pack  

HPV(+) Higher Risk of DM Subgroup 

CRTRT 

----- 
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 N0-N2a (n=107) 

CRT vs. RT-alone 

3-year DC: 97% vs. 88% 

p=0.07  

 N2c (n=67) 

CRT vs. RT-alone 

3-year DC: 92% vs. 73% 
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N2b (n=112)  

CRT vs. RT-alone 

3-year DC: 98% vs. 89% 

p=0.03  
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N2b (¢10 pack-year, n=59)  

CRT vs. RT-alone 

3-year DC: 97% vs. 95%  

N2b (>10 pack-year, n=53)  

CRT vs. RT-alone 

3-year DC: 100% vs. 84%  S
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CRT 

RT-

alone 

N2c (¢ 10 pack-year, 

n=35)  

CRT vs. RT-alone 

3-year DC: 92% vs. 51%  

OôSullivan 2013 



ÅBeware de - intensifying treatment by 
removing chemotherapy in HPV+ 
patients with:  
ïT4 disease,  

ïN2c-N3 disease, and  

ïN2b heavy smokers  

 

ÅCan we decrease RT dose but keep 
Chemo?  
ïNeed to be cautious since no evidence  

 


