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Learning Objectives

ÅRole of radiation therapy to treat the most common head and neck 
cancers

ÅCurrent Role of Altered Fractionation

ÅStrategies to optimize function preservation/quality of life

ÅOngoing trials to improve treatment outcomes 



Epidemiology

ÅGlobal Incidence 879k
ÅOral cavityτ378k

ÅPharynxτ316k (133k npx)

ÅLarynxτ185k

ÅRisk Factors
ÅTobacco/alcohol 75%

ÅNon-Tobacco/alcohol 25%--HPV (opx)/EBV (npx)

ÅUS:  65,630/yr
Å60% Stage III/IV at diagnosis

Å14,500 deaths per year
GLOBOCAN Nov, 2020 

Curado, et al. Curr Opin Oncol 2013, 25:229-234

American Cancer Society 2020



Head and Neck Cancers
Most Common Sites

ÅNasopharynx

ÅOropharynx 

ÅOral Cavity

ÅLarynx

ÅHypopharynx

National Comprehensive Cancer Network. Clinical Practice Guidelines in Oncology. Head and Neck 

Cancers. Vol 1. 2005. Available at: http://www.nccn.org/professionals/physician_gls/PDF/head-and-

neck.pdf. Accessed December 14, 2005. Jemal A. CA Cancer J Clin. 2005;55:10ï30.



General Principles #1

ÅMultidisciplinary evaluation 
ÅEarly Stage-single modality (Surgery or Radiation)
ÅAdvanced Stageτmultimodality therapy
ÅGoals:  
ÅMaximize LocoregionalControl
ÅPreserve organ function 
ÅMinimize toxicity of treatment



General Principles #2

ÅOral Cavity/Nasal Cavity/Salivary Gland: 
SurgeryĄadjuvanttherapy based on pathologic 
factors

ÅNasopharynx, Oropharynx, Hypopharynx, Larynx: 
Chemoradiation
ÅOrgan Preservation/Cosmesis/QOL

ÅManagement of neck parallels primary site treatment



General Principles #3

Approaches to improve efficacy radiotherapy

ÅAltered Fractionation

ÅConcurrent chemotherapy

ÅTargeted Biologic 

ÅImmunotherapy



Altered Fractionation

ÅHyperfractionationτBID RT for 7 wksto allow dose escalation

ÅAccelerated RadiationτShortening Treatment Time to deliver 
Standard Dose

ÅHypofractionationτDecrease overall dose to deliver treatment over 
4-5wks



Accelerated Repopulation Begins at 
Week 4 in H&N Pts Treated Definitively with RT

Withers, Acta Oncol 1988, 27:145-47

Overcome Tumor Repopulation 

During Radiation!







DAHANCA regimen increases 5yr LRC 12% (p=0.004) and  5yr OS by 7% (p=0.07)



Concurrent CT/RT increases 
5yr OS by 6.5% 



RTOG  0129
Phase III Trial of SF vs AFX-CB with Concurrent CDDP

Arm 1 : AFX-CB (72 Gy/6 wks )

+ CDDP 100 mg/m 2 x 2 cycles

Arm 2 : SF (70 Gy/7 wks ) 

+ CDDP 100 mg/m 2 x 3 cycles

Stage III/IV
Lx, Opx, Hpx

ÅIn setting of concurrent chemoradiation, accelerated radiation with 
delayed concomitant boost (AFX-CB) does not improve overall survival 
or locoregionalcontrol compared to standard fractionation (SF)

ÅNo difference in acute or long-term toxicity
ÅASTRO 2009, Ang





C225  improved 3 yr LRC by 13%
and 3yr OS by 10%



No benefit of addition of C225 to concurrent chemoradiation







(Nasopharynx Excluded)









Nasopharynx Cancer



Nasopharynx:
Anatomical Boundaries

ÅUpper boundary
ÅSphenoid sinus, clivus

ÅLower boundary
ÅSuperior surface SP

ÅPosterior boundary
ÅClivus, CVJ, 

prevertebral muscles

ÅAnterior boundary
ÅPosterior choana

ÅLateral boundary
ÅEustachian tube 

orifice, torus 
tubarius, fossa of 
Rosenmuller



Landmarks: ET ςEustachian Tube opening

TT ςToru Tubarius

RF ςRosenmullerFossa

Endoscopic View of   Normal Nasopharynx

Flexible Endoscopic Images
Left  Nasopharynx Tumor



Patterns of Local Spread

Harrison, Head and 

Neck Cancer 3rd ed



Nasopharynx AJCC Staging 8th Ed

I T1N0 III T1-2N2, T3N0-2 IVC  M1

II T1N1 IVA T4N0-2

T2N0-1 IVB  N3



INTERGROUP 99 (RTOG 88-17)
Al-Sarraf et al, JCO, 1998

R

A

N

D

O

M

I

Z

E

S

T

R

A

T

I

F

I

Y

T & N  Stage

Performance

Status

Histology

RT alone

(70 Gy)

RT (70 Gy) +   
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(1992)

III or IV

M0

Conv. Tech.

CDDP + 5FU x 3



INTERGROUP 99 (RTOG 88-17) 
TRIAL OF CHEMOTHERAPY FOR NPC

Overall Survival - All Patients

RT

46%

76%

p < .001

RT + CT

LRF: 33% Ą10%

DM: 35% Ą13%

63% completed concurrent 
CDDPx3
55% completed prescribed 
adjuvant 5FU/CDDP x 3



Locoregional

control 

improved if 2-3 

concurrent 

CDDP delivered

Distant 

metastasis 

control 

improved if 2-3 

adjuvant 

CDDP/5FU 

delivered



Can Induction Add Further benefit

To Concurrent Chemoradiotherapy

To Improve upon DM rates?

To Improve upon patient compliance?



Induction gemcitabine/CDDP x 3 cycles 
followed by concurrent RT+CDDPx3 had high 
compliance (97% got 3 cycles induction, 92% 
got 2-3 cycles of concurrent)

Induction improved 3yr DM (7%    )/OS (4%    ) 
compared to concurrent RT+CDDPx3  alone (no 
adjuvant)







Epstein-Barr Virus in NPC as a 
Biomarker 

ÅEBV associated with malignant transformation

ÅEBV Nuclear Antigen and viral DNA can be detected in 
tumor cells to diagnose NPC and measured in blood by 
PCR

ÅPre-treatment Plasma EBV DNA can prognose survival 
and  predict for distant metastasis(Lo Cancer Res 2000, 
60(24) 6878-81)

ÅPost-treatment Plasma EBV DNAcan monitor treatment 
response and predict recurrence(Lo Cancer Res 1999, 59 
(6) 1188-91)





Post-Radiation Plasma EBV levels to Guide Adjuvant CT





Incidence of  Oropharynx  Cancer  Has Doubled Over Past 30yrs 

Primarily From HPV+  Tumors especially Tonsil Cancers

HPV+ comprise ¾of 

Oropharynx Cases



p16+ Oropharynx Nodal Stage: 
Clinical vs Pathologic





3yr OS 93% vs 71%  vs 46%

Subset Analysis of 
Oropharynx Pts 
Treated on RTOG 0129



Risk Stratify by HPV, Tobacco and T/N Stage

RPA

Favorable Risk 
Comprise 43% of 
all OPX pts





Radiation Dose Deescalationfor 
Favorable Risk HPV+ Oropharynx

ÅECOG 1308: Taxol/Carbo/C225 inductionĄ
ÅIF complete response decrease total dose GTV 

54Gy+C225
ÅIF partial response, standard dose 70Gy + C225

ÅECOG3311: TORS Sxfollowed decreased post-op 50Gy 
for intermediate risk

ÅRTOG: Phase III: 70Gy: Cisplatin vs Cetuximab

ÅNRG: Definitive Radiation Dose Deescalation60Gy









TransoralRobotic Surgery



ÅAll T1-2 N0-2b

Å66 TORS
Å48% + RT
Å21% + CRT

Å157 RT
Å75% CRT

ÅMedian 
adjuvant RT 
60Gy









5yr OS decreased in C225 vs CDDP 
(78% vs 85%)

5yr LRF higher in C225 vs CDDP 
(17% vs 10%)

No difference in acute/chronic 
toxicity/PEG tube rates





Division Name or Footer58

NRGHN002 ResultsτASTRO 2019, Chicago, Sue Yom





Unilateral treatment safe in lateralized T1-2 Tonsil cancer with N0-1



ÅTonsil cancers either >1cm from midline or involve <1cm of Tongue 
base/soft palate

ÅUp to 2 ipsilateral nodes

ÅNo consensus if clinical ECE or >6cm

ÅIn post-op setting, unilateral if lateralized tonsil and single node; 
consider bilateral RT,  if multiple nodes and ECE

ÅHPV status or concurrent chemotherapy does not impact decision



Upfront surgical 
resection followed by 

radiation +/-
chemotherapy
Is the preferred 

treatment of choice

Treatment Paradigm
Oral Cavity Cancer





DOI and Tumor Thickness are Not Equivalent
DOI can upstage tumor



Nodal Staging, Clinical: 
Oral Cavity, p16-Oropharynx,  Larynx and Hypopharynx



ECE will upstage single LN <3cm to N2a

Any other nodal scenario with ECE upstaged to N3b

Nodal Staging, Pathologic: 
Oral Cavity, p16-Oropharynx,  Larynx and Hypopharynx



Role of Post-op RT in SCC of Head and Neck

ÅComplex patterns of failure
ÅLocal tumor spread

ÅPerineuralinvasion

ÅRegional nodes and In transit lymphatics

ÅDistant Metastasis

ÅSecond Primary



Pathologic Risk Factors 

ÅLocal: PNI/LVI/primary site/margin status/depth of 
invasion (oral cavity)

ÅRegional: extracapsular extension (ECE)/multiple LN/LN 
level/nodal size

ÅSnow et al. 405 pts, ECE: higher regional failure, lower OS
ÅNode >3cm: 75% ECE positive

ÅNode <1cm: 20% ECE positive
Å Cachin, Y., et al., OtolaryngolClinNorth Am, 1979. 12(1): p. 145-54

Å Snow, G.B., et al., ClinOtolaryngolAllied Sci, 1982. 7(3): p. 185-92.

Å Carter, R.L., et al., ClinOtolaryngolAllied Sci, 1979. 4(4): p. 271-81.

Å Kalnins, I.K., et al.,. Am J Surg, 1977. 134(4): p. 450-4.

Å Pfreundner, L., et al., Int J RadiatOncolBiolPhys, 2000. 47(5): p. 1287-97.

Å Kramer, S., et al.,. Head Neck Surg, 1987. 10(1): p. 19-30.



Å240 pts

ÅRisk factors: ECE, oral cavity, close/positive margins, PNI, 
multiple LN+, node >3cm, treatment delay >6wks, poor 
performance status

ÅRisk stratification: 
ÅHigh: if ECE or 2 others

ÅLower: No ECE and 0-1 of other risk factors



Results: 2yr LC and RC

In patients with ECE, the 2yr control rate was dose dependent, 

52% at 57.6Gy vs 74% at 63Gy vs 72% at 68.4Gy, p=0.03

Intermediate risk: 5760  High risk 63Gy

(Intermediate)









High Risk: Keep Tx Package Time <11wks



EORTC and RTOG Phase III Studies
CDDP + RT vs RT for High Risk Post-op

High Risk Post-op:

EORTC 22931 : ECE, + 

margin, LVI, PNI, Level IV/V 

if OC,OPX, Stage III/IV

RTOG 95-01 : ECE, + 

margin, multiple nodes

60-66Gy in 2Gy fractions

60-66Gy in 2Gy fractions

+

CDDP 100mg/m2 wk 1,4,7



Post-operative Chemoradiationvs Radiation: 
Phase III Trials 

RTOG95-01 EORTC22931

# patients 459 334

OPX /OC/ /LX/HPX 42%/27%/21%/10% 30%/26%/22%/20%

% T3-4 61% 66%

% N2-3 94% 57%

% with ECE and/or + 

margins
59% 70%

RT: %receiving 66Gy 13% 91%



Post-op CT/RT vs RT: Results of 
EORTC/RTOG Phase III Trials

RTOG95-01 EORTC22931

Median follow up 46mo 60 months

Locoregional failure

Outcomes(CT/RTvs RT)

3yr: 22% vs 33% (p=0.01)

Outcomes(CT/RTvs RT)

5yr: 18%vs 31% (p=0.007)

Disease-free Survival 3yr: 47% vs 36% (p=0.04) 5yr: 47% vs 36% (p=0.04)

Overall Survival 3yr: 56% vs 47% (p=0.09) 5yr: 53% vs 40% (p=0.02)

Distant Metastases 3yr: 20% vs 23% (P=0.46) 5yr: 21% vs 24% (p=0.61)

>Grade 3 acute toxicity 77% vs 34% (p<0.0001) 44% vs 21% (p=0.001)

All late toxicity 21% vs 17% (p=0.29) 38% vs 41% (p=0.25)











ÅKies, ASTRO 2009

Å203 pts with ECE (59%),+ margin (41%), or  >2LN+

Å60Gy:  C225+cddp   vs C225+taxotere

ÅMedian f/u 2.5yrs



Results: RTOG 0234

CDDP/C225 Taxotere/ C225

Locoregionalfailure 2yr: 21% 2yr: 20%

Disease-free Survival 2yr: 57% 2yr: 66%

Compared to 95-01 HR 0.85 p=0.19 HR 0.72 p=0.031

Overall Survival 2yr: 69% 2yr: 79%

Distant Metastases 2yr: 26% 2yr: 13%

>Grade 3 acute

heme/derm/mucositis 28%/39%/37% 14%/39%/33%




