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“One has to climb the stairs 

and rest one’s feet firmly

on each step

in order to reach the summit.”

… Sri Aurobindo
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Levels of Evidence
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Evidence Based Medicine

EBM is the “conscientious and explicit use of

current best evidence in making decisions about

the care of the individual patient. It means

integrating individual clinical expertise with the

best available external clinical evidence from

clinical research”

David Sackett 
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Key issues in Head and Neck Cancer

Tumor Control

Toxicity
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Tumour
Control

Dose

Fractionation

Radiosensitivity

RadiosensitizerOTT

Type

Stage
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Toxicity

Dose

Fractionation

Radiosensitivity

RadiosensitizerOTT

Type

Vol
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Lip lesion 2.5 cm

No palpable neck node

5 yr control rate 90-95%

Lartigeau 2013
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Primary Brachytherapy

• Lips

• Oral cavity

• Nasopharynx

• Oropharynx

Radiotherapy Oncology, 2016
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Head and neck brachytherapy
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Post op RT (RPA class)
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Post-op CTRT
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EORTC 22931+RTOG 9501
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Post op CTRT

• In a combined analysis of these two trials, an 
unplanned subset analysis found that for 
patients with ECE or positive margins, 
adjuvant chemoradiotherapy improved overall 
survival over radiation alone. 

• This conclusion and these data have been the 
subject of significant controversy, including 
the validity of pooled-subsite analysis, lack of 
reported HPV status
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OCAT Trial

Patients of oral cavity 

cancer
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Standard Arm RT 

alone

Experimental  Arm 2 

CTRT with Cisplatin.

Experimental Arm 1: 

Accelerated RT

Sarbani Ghosh Laskar JCO 201607-11-2017



Results OCAT

• The 5 year LRC comparable.

• Advanced T & N stage, tongue involvement, and 
ECE had poorer outcomes but with no significant 
difference in LRC or OS between the three arms 
even with these high risk features. 

• Acute grade 3 or more (CTCAE Vr 3.0) skin and 
mucosal toxicity were comparable between arms. 

• Intensification of adjuvant radiotherapy with 
concurrent chemotherapy or accelerated 
radiotherapy did not result in improved disease 
outcomes in resectable oral cavity cancers.
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Time to radiotherapy after surgery

Daly IJROBP 2011
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ECE and nodal size

PIRUS GHADJAR IJROBP 2010
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Extent of ECE 

• The mean and median extent 
values of ECE were 1.8 and 1 
mm

• ECE 5 mm in 97% and 3 mm in 
91% of the 231 LN analyzed.

• The largest percentage of LN 
had an ECE of 1 mm (58%)

• In 17 (17%) patients, 
infiltration of the adjacent

• muscular fascia was observed, 
with mean and median 
extension values of 2.8 and 
2.0 mm, respectively (range, 
1–9 mm).

PIRUS GHADJAR IJROBP 2010
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CTV in presence of ECE
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TCP
or NTC

Dose

Hyperfractionation
Accelerated
Fractionation

Tumor control
Late responding tissue
complications

Complication-free cure

TCP

or NTC

Altered fractionation
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Conventional

Accelerated with split

70 Gy - 35 fx - 7 wks

67.2 Gy - 42 fx - 6 weeks (including 2-week split)

72 Gy - 42 fx - 6 wks

Hyperfractionated

81.6 Gy - 68 fx - 7 wks

Accelerated with
Concomitant boost

RTOG 90-03, Phase III comparison of fractionation schedules in 
Stage III and IV SCC of oral cavity, oropharynx, larynx, 

hypopharynx (N = 1113)
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RTOG 90-03, loco-regional control
Fu 2000
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RTOG 90-03, adverse effects

Maximum toxicity Conventional Hyperfract Concom Acc +
per patient boost split
Grade 1 15% 4% 4% 7%
Grade 2 57% 39% 36% 41%
Grade 3      35% 54%                   58%              49%
Grade 4                               0% 1%   1% 2%

Fu 2000
Acute

Maximum toxicity Conventional Hyperfract Concom Acc +
per patient boost split
Grade 1 11% 8% 7% 16%
Grade 2 50% 56% 44% 50%
Grade 3 19% 19% 29% 20%
Grade 4 8% 9% 8% 7%
Grade 5 1% 0% 1% 1%

Late
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• With patients censored for LRC at 5 years, only the 
comparison of HFX with SFX was significantly different: 
HFX, hazard ratio (HR) 0.79 (95% confidence interval 
0.62-1.00), PZ.05; AFX-C, 0.82 (95% confidence interval 
0.65-1.05), PZ.11. With patients censored at 5 years, 
HFX improved overall survival (HR 0.81, PZ.05). 

• Prevalence of any grade 3, 4, or 5 toxicity at 5 years; 
any feeding tube use after 180 days; or feeding tube 
use at 1 year did not differ significantly when the 
experimental arms were compared with SFX. When 7-
week treatments were compared with 6-week 
treatments, accelerated fractionation appeared to 
increase grade 3, 4 or 5 toxicity at
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GORTEC 9902 OS

Bourhis Lancet Oncol 201207-11-2017
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Locoregional control 5 days Vs 6 days schedule
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Arm A – 2Gy/#

Arm B – 2.25Gy/#

Yamazaki et al IJROBP 2006

Hypo-fractionation (RCT) in vocal cord



KROG 0201 (Vocal cord) N=156



IAEA-Hypno (on going)
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Stage 1-4 Head 

and neck 

Cancer(Lx/Px/

Hpx/OC). 

N=800

Till date 450
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55 Gy in  20 

fractions / 4 

wks +/- CCT

66 Gy/33# in 

5 wks +/-

CCT

Courtesy: Gupta T, Agarwal JP.

Primary End 

point: Tumour

control. Late 

Grade 2 toxicity.

Secondary End Pt:

OS, DFS, Other 

Late toxicity, QOL



Fractionation

• Split course treatment is bad for tumour control.

• Prolongation of dose is bad unless dose is 
corrected.

• Concomitant boost at the end of treatment has 
an advantage to counter accelerated 
repopulation.

• Shorter treatment has advantage if enough dose 
is delivered with manageable toxicity.

• Prolongation is okay if enough dose given to keep 
ahead of proliferation, need to protect against 
toxicity.
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Addition of Radiosensitisers

• Addition of conc chemotherapy is indicated in 
PORT with positive margins and presence of ECE.

• Conc chemotherapy in general improve survival 
compared to neoadjuvant and adjuvant 
chemotherapy.

• Addition of EGFR inhibitors considered in those 
patients who are not suitable for conc
chemotherapy.

• For advanced nasopharyngeal cancer addition of 
neo adjuvant chemotherapy can improve 
outcome.
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Chemotherapy: Induction or 

concomitant?

Forastiere, 201307-11-2017



480 patients of 

Nasopharyngeal 

Carcinoma stage III-IV 

(except N0 cases)
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Standard Arm CTRT

Experimental  Arm 

NACT(3# TPF) 

followed by CTRT

Ying Sun Lancet Oncol 2016; 17: 1509–2007-11-2017



Ying Sun Lancet Oncol 2016; 17: 1509–20
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Toxicity profile

Ying Sun Lancet Oncol 2016; 17: 1509–2007-11-2017



Updated Five year overall survival ( Median  follow up 60 months)

5 yr  OS RT group 36.4%

5 yr  OS Cmab group 45.6% 

HR 0.73 p=0.018

Bonner J et al lancet 2010

Rx Intensification :  Biological
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891 patients of Head 

and Neck Cancer 

(oropx/hypopx/lx) 

locally advanced
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Standard Arm CTRT( 

Cisplatin)

Experimental  Arm 

CTRT with Cisplatin

and Cetiximab
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CTRT with Cisplatin is still 

standard of care
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OS PFS
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ECOG 1308

• Eastern Cooperative Oncology Group 1308 

phase 2 trial used induction chemotherapy to 

select patients for radiation dose modification 

(from 66-70 Gy to 54 Gy) for HPV positive 

disease. According to whether they achieved a 

complete response to induction therapy. 

Results from this study  are currently pending.
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RTOG 1016

• Accrual is nearly completed in RTOG 1016, a 
phase 3 trial randomizing HPV-positive HNC 
patients to cisplatin versus cituximab given 
concurrent with 70 Gy radiation.

• This study hopes to definitively answer the 
question of whether cetuximab, with its 
favourable toxicity profile, can be safely 
substituted for cisplatin in patients with HPV-
positive HNC.
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Ongoing trials

07-11-2017



WHY HPV +ve patients do well??
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Hypoxia
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Hypoxic cell sensitizer
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Hypoxic modifier: Overgaard 2011
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Hypoxic Classifier

Toustrup K Radiothe Oncol 201207-11-2017



Effect of hypoxia
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Accelerated fractionated RT+ 

Cisplatin+ Nimorazole
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On going validation studies
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Hypoxia in HPV+

• Hypoxia is present in HPV+ tumors, but resolves
within 1 week of treatment in 48% of cases either
at the primary site and/or Lymph node(s). Our
100% locoregional control suggests that
intratreatment functional imaging used to
selectively de-escalate node(s) to 60Gy was
confirmed safe using our stringent imaging
criteria. Intra-treatment functional imaging
warrants further study to determine its ultimate
role in de-escalation treatment strategies.
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• Trend towards less dysphagia at 6 months.

• Significant less salivary gland toxicity >= Grade 1 
at 6 months(p=0.01) and 18 months(p=0.03)

• No difference of local control at 2 yrs.

200 patients were randomized in two groups of elective 

neck irradiation 50 Gy Vs 40 Gy by IMRT technique

07-11-2017



Technical advancement

• Set up Uncertainties

• Target Volume  Delineation

• Precise Treatment Planning & Delivery

• Locoregional control

• Overall Survival.

• Nutritional status & Quality of life
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Delineation

Harari et al 2004

Grégoire V et al Radiother

Oncol 2000;56:135–50.

Grégoire V et al, Radiother

Oncol 2003;69:227–36.

Grégoire V et al, Radiother

Oncol 2013.

RTOG contouring guideline

www.dahanca.dk
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Adopted from 

www.dahanca.dk
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Xerostomia

• The consensus has been reached that xerostomia can be 
substantially reduced by limiting the mean parotid gland 
dose to <26–30 Gy as a planning criterion.

• By reducing the mean dose to at least one parotid gland, 
salivary function can be partially preserved, and it improves 
gradually over time.

• However, the improvement in objective parotid function as 
measured by salivary flow is not always accompanied with 
improved patient-reported xerostomia. symptoms reported 
by patients are more suggestive of its true severity.

• Under stimulated status, 60–65% of saliva is produced by 
the parotid glands, 20–30% by the submandibular glands 
(SMGs), and 2–5% by the sublingual glands. non-stimulated 
state, the SMGs contribute up to 90% of the salivary output

Wang XS, Eisbruch A: Journal of Radiation Research, Vol. 57, No. S1, 2016, pp. i69–i75
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Dysphagia

• Levendag et al reported a 19% increase in the 
probability of dysphagia with every additional 10 
Gy to the superior and middle constrictor 
muscles.

• Li et al. suggested that in order to reduce the risk 
of prolonged gastrostomy feeding tube use, the 
dose constraint should be a mean dose of <55 Gy
to the inferior constrictor muscle, and a 
maximum dose of <60 Gy to the cricopharyngeal
inlet.
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Progressive conformation of dose
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IMRT for head and neck cancer

• Technologically robust means to improve dose delivery:

• Exquisite sharp dose gradients especially in areas of crucial 
interphase (Tumour Vs normal tissue)

• Delivers optimized non uniform beam intensities to precisely 
delineated target volumes.

• Improved outcomes for normal tissues.

• Requires immobilisation and set-up issues and knowledge of 
uncertainties.

• Optimal imaging modality acquisition and registration.

• Clearly identified dose specification and prescription.

• Proper quality assurance.

• Knowledge of pitfalls that exist (poor dilineation, hot and cold 
spots, deformation, set up uncertainties etc)
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Eisbruch et al, IJROBP 2009
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Pow et al, IJROBP 2006
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Kam et al, J Clin Oncol 2006
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PARSPORT: Nutting et al, Lancet Oncol 2010
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Significant reduction in acute salivary gland toxicity

Tejpal Gupta, Radiotherapy Oncol07-11-2017



Tejpal Gupta, Radiotherapy Oncol
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Comparison of late toxicity

Tejpal Gupta, Radiotherapy Oncol07-11-2017



Recovery of salivary function over time

Tejpal Gupta, Radiotherapy Oncol07-11-2017



No difference in disease outcomes

Median FU: 40 months (IQR = 26-50 months)

Tejpal Gupta, Radiotherapy Oncol07-11-2017



07-11-2017



RCT of 3D-CRT vs IMRT for HNSCC  

Inclusion criteria: 
HNSCC, T1-T3, N0-N2b,M0

Oral cavity, Oropharynx, hypopharynx & larynx

3D-CRT 

(n=30)

+ Concurrent CT

IMRT 

(n=30) 

+ Concurrent CT

Primary Endpoint: 

• Reduction in Acute salivary toxicity by 35%

TMH study ID: NCT00652613
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Salivary Function

• Xerostomia related QOL analysis: EORTC QLQ H&N35

• Sialometry

• Salivary Scintigraphy

Methods used:

Estimation done:
• At pre-RT, 2 , 6, 12 months and then yearly evaluation 

Analysis done:

• Estimation of salivary function by scintigraphy (stimulated & unstimulated)

• Correlation of dose & salivary function

• Correlation of QOL and salivary scan findings 
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Impact of RT technique on salivary function: 

contralateral parotid gland

No significant difference in unstimulated salivary function.

Significant preservation of post-sialogogue function with IMRT

Ghosh-Laskar et al (unpublished data) 07-11-2017



Overall Survival in months
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No difference in overall survival 

Median FU: 23.4 months

Range: 2-40 months

Deaths by arm

3D-CRT 

(N=30)

IMRT 

(N=30)

Oropharynx 5 6

Larynx 1 1

Hypopharynx 2 2

Total Deaths (n) 8 9

p=0.979

Ghosh-Laskar et al Head Neck 2015
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Acute ≥grade 2 xerostomia

Overall significant reduction in acute grade 2 or worse xerostomia

Courtesy: Dr Tejpal Gupta
07-11-2017

Meta-analysis on IMRT in HNC



Late ≥grade 2 xerostomia

Unequivocal and consistent evidence of reduced late xerostomia with IMRT 

Courtesy: Dr Tejpal Gupta
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Loco-regional control

Courtesy: Dr Tejpal Gupta
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Overall survival

Overall survival better with IMRT (more so in nasopharyngeal cancers) 

Largely driven by results of the large nasopharynx trial 

Courtesy: Dr Tejpal Gupta
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Quality-of-life

1. QOL results formally reported in only 3 of the 6 RCTs

2. Different instruments used in different studies (SF36, EORTC, XQ)

3. Difficult to pool & meta-analyze such data

4. Global QOL not significantly different between 2D/3D-RT and IMRT

5. Most QOL domains either better or similar to conventional RT 

6. Only fatigue was worse with IMRT (as reported in PARSPORT )

7. Xerostomia-specific QOL better preserved with IMRT in all 3 studies

8. Patient-reported outcomes & QOL worse than physician-rated outcomes 

Courtesy: Dr Tejpal Gupta
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Which is the best system for Head-Neck IMRT? 
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Scott-Brown M et al, Radiother Oncol 2010

Is there any ‘impact’ of IMRT on QOL?
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Summary interpretation 

1. IMRT significantly reduces incidence of ≥grade 2 xerostomia (both acute & 

late)

2. Benefit is more pronounced and consistent for late xerostomia (1-year)

3. Benefit is regardless of the site or technique of conventional radiotherapy

4. Significant reduction in xerostomia does not translate into better global QOL

5. However, xerostomia-related domains better preserved or recovered with 

IMRT 

6. IMRT may not improve loco-regional control compared to 2D/3D-RT

7. Improvement in loco-regional control & survival maybe dependent upon site

8. Patients with nasopharyngeal cancers stand to benefit most with IMRT

9. IMRT likely to be more cost-effective than 2D/3D-RT (cost per QALY saved) 

Courtesy: Dr Tejpal Gupta
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Proton therapy 
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Proton (IMPT)
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Heavy ion therapy

Mostly used for mucosal melanoma and adenoid cystic carcinoma.
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Take home message

• Efficacy RT-CH > RT alone.

• Efficacy of HF or AF > RT alone.

• Efficacy of EGFR inh-RT> RT alone.

• Efficacy of EGFR inh-RT-CH < RT-CH.

• Efficacy Ind-CH+RT (in responders)= TL+RT

• Efficacy of Ind CH(TPF)> Ind-CH (PF)

• Efficacy Ind CH+RT-CH= RT-CT (except Npx)

• Early and late Tox RT+…> RT alone.
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Be true to yourself always---

that is the real sincerity

… Sri Aurobindo

07-11-2017



07-11-2017


