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General guidelines for selecting a treatment modali ty:

•Stage I / II disease- Single modality (Surgery or RT)

•Stage III & IV disease -- Combined modality
Surgery + Radiotherapy (In most patients),
Chemotherapy + radiotherapy (In selected patients)

When different modalities are available, the modali ty that 

gives maximum chance of cure should be used.

When different modalities have similar results, a m odality that

gives better quality of life, with organ / voice 
preservation,Functional and cosmetic results is 
preferred



SURGERY VS RADIOTHERAPY
Surgery is preferred over radiotherapy as a single modality in
1. Young patients -due to high incidence of second primary
2. Sub mucous fibrosis 
3. Lesions involving or close to bone - to prevent r adionecrosis.
4. Sites where surgery is not morbid (cosmetically and functionally)

RT is preferred over surgery as a single modality, where
1. Severe impairment of function / cosmesis with surgery.

2. Surgery has high morbidity and poor results e.g.
nasopharyngeal carcinoma.

3. Patient refuses surgery / high risk of surgery



Tumour suitable for brachytherapy

•T1-2 N0: Radical BRT: 60-70Gy Low Dose Rate 192Iridium 
Or equivalent doses with fractionated high dose rate.

•T1-3 N0-1: External RT: 56-60Gy/ 28-30#/ 6 wks
Boost BRT: Low dose rate 192Iridium: 15-20Gy or 
High Dose Rate: 14Gy in 4 fractions over 2 days (4-3-3-4 Gy)

Tumours not suitable for brachytherapy:

•T1-4 N0-2: Concomitant Chemoradiation: 66-70Gy/33-35# /6-7 
wks + concomitant weekly Cisplatinum, 30mg/m2 for 6-7 wks
Or

•External RT: 66-70Gy/33-35# /6-7 wks (reducing fields)

Tumour suitable for brachytherapy

•T1-2 N0: Radical BRT: 60-70Gy Low Dose Rate 192Irid ium 
Or equivalent doses with fractionated high dose rat e.

•T1-3 N0-1: External RT: 56-60Gy/ 28-30#/ 6 wks
Boost BRT: Low dose rate 192Iridium: 15-20Gy or 
High Dose Rate: 14Gy in 4 fractions over 2 days (4- 3-3-4 Gy)

Tumours not suitable for brachytherapy:

•T1-4 N0-2: Concomitant Chemoradiation: 66-70Gy/33-3 5# /6-7 
wks + concomitant weekly Cisplatinum, 30mg/m 2 for 6-7 wks
Or

•External RT: 66-70Gy/33-35# /6-7 wks (reducing fiel ds)
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NODE SIZE DOSE OF RT

3-4 cm,MOBILE 50GY

5-6CM,FIXED 60GY

7-8 CM 70-75GY
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HEAD &NECK CANCER

Early Advanced

CT

Sx CT
RT

RT

CT Bm

HU

5FU

Mtx
CDDP

Ifos

Resectable Unresectable

Sx RT

CISPLATIN
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Mucosa

Sub
Mucosa

2 mm

8 mm

Risk of Occult
Metastasis

D O I

<2 mm

n=60

2.1-8 mm

n=190

>8 mm

n=187

2% 15% 19%

Overall pN+ 5% 27% 45%
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Outcome end points EORTC Trial 2931 (5yr 
estimates) 

RTOG Trial 9501 2-year 
Estimates

Loco-regional failure
rates

17% versus 31% (p=0.007) 18% Vs 28% (p=0.01) 

Grade 3 + acute 
toxicity

Functional 41% Vs 21% 
(p=.008) 

 

77% Vs 34% (p<0.0001) 

Late toxicity 38% Vs 41% (p=0.25) 21% Vs 17% (p=0.29) 

Impact on Distant
metastases 

p=0.61(21% vs. 25%) p=0.46( 20% Vs 20%) 
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Study Eligibility N T + PF
CR/PR, 
n/N (%)

PF CR/PR, 
n/N (%)

TPF/PF 
PFS, Mos

TPF/PF OS, 
Mos

P Value 
(HR)

Hitt
JCO 2005

Stage III-IV 382 33/47
(80)

14/54
(68)

20
12

43
37

2 yrs: 
66%/61%

.035
(0.67)

TAX 323 
ASCO 
2006

Unresectable 358 (68) (54) 11
8

18.6
14.2
3 yrs: 

24%/18%

.005
(0.71)

Gortec 
ASCO 
2006

L/HP
II-IV

205 43/39
(82)

30/30
(60)

LP:
63%/41%

.036

TAX 324
ASCO
2006

III-IV 501 17/55
(72)

15/49
(64)

2-yr PFS:
53%/42%

70
30

3 yrs: 
62%/48%

.006
(0.7)
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Unresectable 
SCCHN
Stratification:
� Institution
� Primary Site

R

TPF x 4
q3wk

PF x 4
q3wk

Radiation
CF, AF, or HF
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French 
Trial
(n = 
226)

P German 
Trial
(n = 270)

P Nasopharynx 
Intergroup Trial
(n = 193)

P Duke 
University 
Trial (= 116)

P

Local control rate % 66 v 42 -- 35 v 17 <.004 NR - 70 v 44 .006

Disease-free 
survival rate,%

42 v 19 .002 NR - 69 v 24 <.001 60 v 40 .07

Survival rate % 51 v 31 .003 49 v 24 <.0003 78 v 47 .005 42 v 28 .05

Mucositis rate% 67 v 36 - 38 v 16 <.001 NR - 77 v 75 -
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Trial category Hazard ratio Effect of 
chemotherapy 
(p)

Absolute benefit
At 2 yrs           At 5 yrs 

Adjuvant 0.98 (0.85-
1.19)

0.74 1% 1%

Neoadjuvant 0.95 (0.88-
1.01)

0.10 2% 2%

Concomitant 0.81 (0.76-
0.88)

< 0.0001 7% 8%

Total 0.90 (0.85-
0.94)

< 0.0001 4% 4%
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Rationale of IMRT in H & N Cancer

• Anatomically complex H&N region          -
an ideal option - IMRT.

• Lack of organ motion in the H&N region      
- an ideal region for IMRT. 

• Allows for dose escalation                         -
concomitant boost – ideal for H&N



)"

DIFFERENTIAL DOSE DELIVERY

SITE RADIATION DOSE 

Gross tumour volume (GTV) 66Gy / 30 #s

Subclinical disease 60Gy / 30#s

Un involved lymph nodes 54 Gy / 30 #s

Parotids < 26 Gy

Brain Steam < 45 Gy

Optic N .Chiasma < 50 Gy 
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Tumor Target %

Head and neck cancer 95–100

Colorectal cancer 72–89

Pancreas upto 95 %

Lung cancer (NSCLC) 40–80

Breast cancer 14–91

Ovarian cancer 35–70

Renal cell cancer 50–90
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Tumor type Prognosis Survival Risk of metastasis Refere nces

Colorectal Poor - Increased Hemming (1992)

Lung Poor Decreased OS - Ohsaki (2000)

(NSCLC) Poor - Increased Pavelic (1993)

Head & neck (SCCHN) Poor Decreased DFS - Grandis (1998)

Decreased OS Maurizi (1996)
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STAGE Ib & IIa TREATMENT

?���:���U&	�$&����%� �$
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;�G�	B	0��%:$<

Choice of treatment determined by age, 
menopausal status, ovarian preservation, co -

morbid conditions, patient’s wish & availability of  
expertise in surgery & RT

(1NIH Guidelines 997)



Risk Stratification (GOG Guidelines)Risk Stratification (GOG Guidelines)

Deep stromal invasion
Large tumor diameter(>4cm) Intermediate
LVSI risk (Any two)  

Positive nodes
Positive surgical margins High risk 
Positive parametria (Any one)

Deep stromal invasion
Large tumor diameter(>4cm) Intermediate
LVSI risk (Any two)  

Positive nodes
Positive surgical margins High risk 
Positive parametria (Any one)
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���'$	���9�	���%�� ��	���=�G	
Intermediate Risk : Role of Adjuvant therapy

Outcome No Adj RT
N = 140

Adj RT
N = 137

p value

2 yr RFS 79% 88% .008

2 yr OAS 79% 87% .008

Pelvic rec 21% 13%

Dist mets 7% 2%

GOG 92 : RCT (Gynae Oncol 73 ;177-183: 1999)

“Grade A”
��&,	 !	��%�����%�	��#�%�#	-$	))*	;��	.(K1(�O.(."4< (

� ���'��$	��#�%�#	-$	31*;�O(..K<( ADJUVANT PELVIC RT IS BENEFICIAL 
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High Risk : Role of Adjuvant Therapy

Outcome PORT 
N = 116  

POSTOPCT+RT 
N = 127 

p value 

4yr RFS 63% 80% 0.01 

4yr OAS 71% 81% 0.01 

Pelvic rec 17% 6%  

Distant mets  11% 7%  

Pelvic+ 
distant 

4% 3%  
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STAGE IIB, IIIBSTAGE IIB, IIIB

Para-aortic LN -ve Para-aortic LN +ve

Concomitant 

chemo radiation (weekly 
cisplatin )/Radical Radiation

Concomitant 

chemo radiation (weekly 
cisplatin )/Radical Radiation



NATIONAL CANCER INSTITUTE
CLINICAL ANNOUNCEMENT

‘CONCURRENT CHEMORADIATION FOR                                 
CERVICAL CANCER’

in February 1999
“Five major randomized phase III trials show that 
platinum based chemo when given concurrently with        
RT prolongs survival in women with locally advanced  
cervical cancer stages Ib2 - IVa as well as in women           
with stage I / IIa found to have metastatic pelvic l ymph 
nodes, positive parametrial disease and positive           
surgical margins at the time of primary surgery ”

NATIONAL CANCER INSTITUTE
CLINICAL ANNOUNCEMENT

‘CONCURRENT CHEMORADIATION FOR                                 
CERVICAL CANCER’

in February 1999
“Five major randomized phase III trials show that 
platinum based chemo when given concurrently with        
RT prolongs survival in women with locally advanced  
cervical cancer stages Ib2 - IVa as well as in women           
with stage I / IIa found to have metastatic pelvic l ymph 
nodes, positive parametrial disease and positive           
surgical margins at the time of primary surgery ”
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Green et al meta-analysis on concurrent 
chemoradiation: update
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� Cisplatin based Concomitant Chemo-radiation

� Significant improvement in Overall Survival

- Advanced Stages (Only 30% tumors)

- Bulky IB tumors (prior to surgery)

- High risk early disease (post-surgery)

� Toxicites Acute Grade 3/4 Hematological and G.I  
significantly higher : all short lived

2 deaths due to the toxicities

No significant late toxicities seen

Canadian Group(9 Trials) - 4 year survival data

Lukka et al, Clinical Oncology 14;203(June 2002)

“Grade A”
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shield posterior rectal wall. shield regions at risk
for microscopic diseases in presacral
and external iliac nodes , uterosacral ligament 
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Brachytherapy must be 
included as a component of 
the definitive radiation for 

cervical carcinoma.
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L D R H D R

AUTHORS n Local 
control

RFS complic
ation n Local 

control p RFS p complic
ation p

Teshim
a et al

171 73% I-93
II-78
III-47

Bl-0
Rct-3

259 76 ns I-85
II-73
III-53

ns Bl-3
Rct-4 ns

Hareya
ma et al

61 I-100%
III-70%

II-87%
III-60%

13% 71 II-89%
III-73%

ns II-69%
III-51%

ns 10% ns

Lerstangu
anstncgai

109 89% 69.9% 2.8% 112 71 ns 69.9% ns 7.8 n.s

Patel et 
al

246 79.7% I-73
II-62
III-50

Bl-3.7
Rct-2.4
19.9

236 75.8 ns I-78
II-64
III-43

ns Bl-3.8
Rct-4
6.4%

ns

TMH 400 I/II-83%
III-87%

I/II-3%
III-2.7

400 II-78%
III-94%

ns I/II-2.8%
III-2.7% ns
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