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General guidelines for selecting a treatment modali  ty:
< >V

«Stage | / Il disease- Single modality (Surgery or RT)

«Stage Ill & 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)

I R

T 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.qg.

nasopharyngeal carcinoma.
3. Patient refuses surgery / high risk of surgery




*T1-2 NO: Radical BRT: 60-70Gy Low Dose Rate 192Irid ium
Or equivalent doses with fractionated high dose rat e.

*T1-3 NO-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 NO-2: Concomitant Chemoradiation: 66-70Gy/33-3 5# /6-7
wks + concomitant weekly Cisplatinum, 30mg/m 2 for 6-7 wks
Or

sExternal RT: 66-70Gy/33-35# /6-7 wks (reducing fiel ds)
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Table 46.2 | DEFINITION OF RISK GROUPS

Estimated Risk
of Subclinical
Group Neck Disease % Site

| Low risk <20 T1 Floor of mouth, retromolar trigone, gingiva, hard
palate, buccal mucosa
Il Intermediate risk T1 Oral tongue, soft palate, pharyngeal wall, supraglottic
larynx, tonsil
T2 Floor of mouth, oral tongue, retromolar trigone,
gingiva, hard palate, buccal mucosa
Ill High risk > Ti-4 Nasopharynx, pyriform sinus, base of tongue
T2-4 Soft palate, pharyngeal wall, supraglottic larynx,
tonsil
T3-4 Floor of mouth, oral tongue, retromolar trigone,
gingiva, hard palate, buccal mucosa

From Mendenhall WM, Million RR. Elective neck irradiation for squamous cell carcinoma of the head and neck: analysis of
time-dose factors and causes of failure. Inf J Radiat Oncol Biol Phys 1986;12:741-746, with permission.
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Table 46.4 RELATIONSHIP BETWEEN NODE SIZE, THE PRESENCE OF TUMOR IN THE NODE,
e AND CAPSULAR PENETRATION IN 519 NODES*

Size of Node (cm)
] 3

Number of nodes 177 84
Percent positive 33 81
Percent positive with capsular penetration 14 49

*Data from the Institut Gustave-Roussy, Villejuif, France.
Modified from Richard JM, Sancho-Gamier H, Micheau C. Prognostic factors in cervical lymph node metastasis in upper respiratory
and digestive tract carcinoma: study of 1713 cases during a 15-year period. Laryngoscope 1987:97:97-101, with permission.
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NODE SIZE DOSE OF RT
3-4 cm,MOBILE |50GY
5-6CM,FIXED 60GY

/-8 CM 70-75GY
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Outcome end points

Loco-regional failure
rates

Grade 3 + acute
toxicity

Late toxicity

Impact on Distant
metastases

&' &

EORTC Trial 2931 (5yr
estimates)

17% versus 31% (p=0.007)

Functionad1% Vs 21%
(p=.008)

38% Vs 41% (p=0.25)

p=0.61(21% vs. 25%)

RTOG Trial 9501 2-year
S EIES

18% Vs 28% (p=0.01)

77% Vs 34% (p<0.0001)

21% Vs 17% (p=0.29)

p=0.46( 20% Vs 20%)







#

# %

J# & |

$

Hitt Stage IlI-1V 382 33/47 14/54 20 43 .035
JCO 2005 (80) (68) 12 37 (0.67)
2 yrs:

66%/61%
TAX 323 Unresectable 358 (68) (54) 11 18.6 .005
ASCO 8 14.2 (0.71)
2006 3 yrs:

24%/18%
Gortec L/HP 205 43/39 30/30 LP: .036
ASCO -1V (82) (60) 63%/41%
2006
TAX 324 -1V 501 17/55 15/49 2-yr PES: 70 .006
ASCO (72) (64) 53%/42% 30 (0.7)
2006 3 yrs:

62%/48%
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French
Trial
(n=
226)

German
Trial
(n =270)

Nasopharynx
Intergroup Trial
(n=193)

Duke
University
Trial (= 116)

Local control rate %

66 v 42

35v 17

NR

70v 44

Disease-free
survival rate,%

42 v 19

60 v 40

Survival rate %

Mucositis rate%
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Trial category Hazard ratio  Effect of Absolute benefit
chemotherapy At 2 yrs At 5 yrs

(%)

Adjuvant 0.98 (0.85- 0.74 1% 1%
1.19)

Neoadjuvant 0.95 (0.88- 0.10
1.01)

Concomitant 0.81 (0.76- < 0.0001
0.88)

Total 0.90 (0.85- < 0.0001
0.94)
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LOCOREGIONAL DFS
CONTROL

STANDARD RT

49% (p = .08) 26%(p =.08)

AFX-SPLITRT

AFX-CONC.BOOST | 49%(p=0.4) 25% (p=.06)
RT




p=0.045

Hyperiractionation

te e tee -

Standard Fractionation

43

LOCAL-REGIONAL CONTROL (%)

1 2 3 k!
YEARS FROM RANDOMIZATION

p=0.55

~ ™, Accelerated Fractionation
. With Split

Standard Fractionation

86 57 a1
83 57 35

2 3
YEARS FROM RANDOMIZATION

£
-
<]
©
z
o
o
—
<
z
Q
o
w
T
P~
§
-

p=0.050

"‘\ Accelerated Fractionation

-

Standard Fractionation

70 45
57 35
2 3
YEARS FROM RANDOMIZATION

LOCAL-REGIONAL CONTROL (%)




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




IMRT IN HEAD & NECK CANCERS :

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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Impact of PETCT In H & N Cancer
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No. of Per-Treatment Image Shape and Positional
Author Patients Imaging Registration Volume Analysis Analysis
Barker et al (2004)* 14 In-room CT-on-rail 3 Rigid Reduction of: *GTV: COM
times/wk; no iv ® GTV: 1.8% per treatment day displacement: 3.3 mm
contrast ® PGs: 0.6%/treatment day (asymmetric
shrinkage)
® PG: COM shift
medially by 3.1 mm
Geets et al 2007)% 10 CT scan at mean doses Rigid After a mean dose of 45 Gy: NA
of 14, 25, 35, and 45 ® GTVy: mean decrease of 65.5%
Gy: iv contrast ® High dose CTVy: mean
decrease of 50.9%
@ High dose PTVy: mean decrease
of 47.9%
Han et al (2008)*7 5 Daily helical MVCT Rigid At the end of treatment: PGs had NA
decreased from 20.5 to 13.2
cm?, ie, an average decrease of
0.21 cm?/treatment day or
1.1%/traatment day
Vasquez Osorio ot al 10 CT scan at 46 Gy: iv Deformable Reduction after 46 Gy: After 46 Gy:
2008)3' contrast e GTV:258 15% @ Lateral and inferior
® Homolat PG: 17 7% regions of homolat
® Heterolat PG: 5 4% PG: medial and
® Homolat SMG: 20 10% posterior shift (3 mm)
® Heterolat SMG: 11 7% @ Homolat SMG:
medial, cranial, and
posterior shift (4 mm)
Hansen et al (2006)%? 13 CT scan after a mean Rigid Reduction: NA
dose of 38 Gy ® GTV: no change
® Right PG: 15.6%
® Left PG: 21.5%
Robar et al (200753 15 Weekly CT scans; no iv  Rigid Reduction of supercial regions of  Supercial regions show
constrast both PGs: 4.9%/wk medial translation of:
left PGs: medial shift of
091 0.9 mm/wk
right PGs: medial shift
of 0.78 0.13 mm/wk
Castadot et al (2008) 10 CT scan at meoan doses Deformable Reduction of After 5 treatment wks:

of 14, 25, 35. and 45
Gy: iv contrast

® GTVy: 3.2%/treatment day

® GTVy: 2.1%/treatment day

® Homolateral PG:
0.9%/treatment day

® Heterolat PG: 1.0%/treatment
doay

® Low dose homolat CTV,: 0.5%/
treatment day

® low dose heterolat CTVyy: 0.4%/
treatment day

o Homolat PG: medial
shift of 3.4 mm

® GTVy: lateral shift of
1.3 mm

o GTVy: medial shift of
0.9 mm

® Low dose homolat
CTV,: medial shift of
1.8 mm No shift for
the heterolat PG and
heterolat low dose
CTVy.

CT. comnuterized tomoaraphy: GTV. gross tumor volume; CTV, clinical target volume; PTV, planning target volume: PG, parotid gland: COM,
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No. of
Author Pationts

Per-Treatment
Imaging

[ACOE*

Comments

O'Daniel ot af 1
2007

In-room CT-on-rail
scans twice/wh:
no iv contrast

Hansen et al
(200652

CT scan after a
mean dose of
38 Gy

Robar et al (20075 Weekly CT scan:

no iv contrast

Han et al (2008)% Daily helical

MVCT

Daily helical
MVCT

CT scan at mean
doses of 14, 25,
as, and 45 Gy:
v contrast

Deformable

Cumulative PG dose greater than
planned: median dose increase
1 Gy

No impact on tumor dose
cmrage

® High dose PTV Dgy. Dys. Vean
decreased by 12.1, 12.2 Gy.
and 7%, respectively

@® Low dose PTV Dyy. Dys. Vs
decreased by 12.6, 11.3 Gy
and 8.2%, respectively

® Right PG Viua, increased by
10.9%

® Mandible Ve, Increased by
7.2%

Left PG D.... increased by
2.6 = 4.3%. Vg, increased by
3552%

Right PG D.... increased by
0.2 = 4.0%., Vs, increased by
0.3 = 4.7%

PG Deden increased from 0.83 to
1.42 Gy with an average
incroase rate of 0.17
Gy/treatment day
corresponding to an average
increase of 2.2%/treatment day

® PG daily D, differed from
the planned dose by an
average of 15%

® PG cumulative D,.,.: planned
29.7 Gy actual: 32.7 Gy (110%
of planned dose)

® PGs D,.... planned
actual 18.7 Gy

® SMGs D,.,...- planned 51.9 Gy,
actual: 52.8 Gy

® OC D,,...: planned 26.0 Gy
actual 26.7 Gy

@ SC D;: planned 40.1 Gy
actual- 41.0 Gy

® Skin Vg planned 17.2 Gy.
actual 18.3 Gy

® No difference in PTV or CTV
coverage

17.9 Gy.

If no image-guidance for daily
setup error correction
cumulative PG dose greater
than planned: median dose
increase: 3 Gy for homolat
PG and 1 Gy for heterolat
PG

W replanning. signicant
improvement of:

® Low and high dose PTVs
Dye Dgs and Vg

® Spinal cord D, Dy,

® Brainstem D,

® Right parotid PG D,..... Dso.
and Vo,

® Mandible D,... and Vo,

Strong correlation between the
volume and the median
parotid dose during the
treatment (correlation
coefcient 0.95)

Changes in the distance
between the COMs of the

left and right PGs correlated
strongly with the mean

parotid dose changes (R°= 0.88)

Correlation between the
relative weight loss and
higher parotid mean doses
R* 0.58

OC, oral cavity: SC. spinal cord; D,. dose to x% of the volume; D,,,,. maximum dose: D,... dose to 1 cc.: D, mean dose: D4 dose to
50% of the volume: V,. volume receiving a dose of x Gy or x% of the prescribed dose.
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Fractional Change in Parotid Flow-rate vs Time Post Irradiation
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Tumor Target %

Colorectal cancer 72—-89
Pancreas upto 95 %
Lung cancer (NSCLC) 40-80
Breast cancer 14-91

Ovarian cancer 35-70

M A
V

Renal cell cancer 50-90
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Tumor type
Colorectal
Lung
(NSCLC)
Head & neck (SCCHN

G && &'
%

% &# & &

Prognosis

H
%:

Survival Risk of metastasis

- Increased
Decreased OS -

- Increased
Decreased DFS -
Decreased OS

#%# & & #D
9

Refere nces
emming (1992)
(Ohsaki (2000)
Pavelic (1993)
randis (1998)
Maurizi (1996)
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( 8 Positive nodes
! & =& 9%' 9 &

R __Positive parametria_
———

! l

Large tumor diameter(>4cm)




STAGE Ib & lla TREATMENT

?7 Uk $& % D

%' # - $
G B0 %:%$<

Choice of treatment determined by age,
menopausal status, ovarian preservation, co -
morbid conditions, patient’s wish & availability of
expertise in surgery & RT

INIH Guidelines 997)
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Deep stromal invasion
_arge tumor diameter(>4cm) >Intermediate
VS risk (Any two)

-

Positive nodes | .
Positive surgical margins ~ High risk

Positive parametria (Any one)
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Intermediate Risk : Role of Adjuvant therapy

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

Outcome No Ad] RT Ad] RT p value
N =140 N =137

2 yr RFS 79% 88% .008
2 yr OAS 79% 87% .008
Pelvic rec 21% 13%

Dist mets 7% 2%

& ! % % #%#-$))*; .(KL(O.("4< (

’
'S #%#-$31*% O(.K<(  ADJUVANT PELVIC RT IS BEN A




P 9 % =G
High Risk : Role of Adjuvant Therapy
410 1"y % " 12341154627 4888)

High Risk* Node Negative Stage 1B Ca Cx: RH + PLND vs. RH

+PLND +RT
Outcome PORT POSTOPCT+RT p value Sedliset al, Gyn Onc 73, %9)

N =116 N = 127
4yr RFS 63% 80% 0.01 -

N
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4yr OAS 71% 81% 0.01
Pelvic rec 17% 6%

Distant mets 11% 7% _H - P=0.003
Pelvic+ 4% 3% h .
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Defined a specific subgroup of patients with intermediate risk
factors who are benefited from pelvic RT though at cost of
increased toxicity




STAGE 1IB, IlIB

Concomitant

chemo radiation (weekly
cisplatin )/Radical Radiation
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Chemoradiation in cervical cancer: comparison of long-term toxicity across trials specified

Trial

Chronic

toxicity

Genitourinary

Gastrointestinal

Neurological

Fistula

Other

Overall

Comments

Follow-up

Minimum  Maximum

Median

Keys [17]

Mouris [23]
Peters [28]

Pras

Rose [32]
Tseng [39]
Whitney [42)
Pearcey [27]
Hongwei [15]
Wong 89 [44]
Lira Puerto [20]
Femandez [10]
Hemandez [ 14)
Lorvidhaya [21]
Roberts [31]
Singh [35]
Thomas [37)
Wong 99 [45)
Leborgne

Yes

Yes

Bladder/ureters
1234

Radical cystitis

Small/large bowel and rectum
124

Radical proctitis

43

Same number of
fistula and bowel

CRT233% RT 12.9%
CRT 162% RT 16.5%
CRT6% RT 12%

1"

16

43
42

15
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Green et al meta-analysis on concurre
chemoradiationupdate
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Lukka et al, Clinical Oncology 14;203(June 2002)

Cisplatin based Concomitant Chemo-radiation

Significant improvement in Overall Survival

- Bulky IB tumors (prior to surgery)

- High risk early disease (post-surgery)













& ))# (
#

)# #520121.
& 521.26.
52112D1




W Jel9l 4, 9
6.261 (*'##) #
6.(7&'K "9







ligament










0 %%: $& W&&&E $

' 1"165CDCO0..*47I11

M )& -.5?1* 4?74

! n
1 11540D* 47D6




&
8 - v
#*  IN?.74-9-014216
& ! 8 ! 8161 % ! 47?1D

| "@! C







# 2.%0+- G;

2-+4- Gl
2H4- G;!




D

H

AUTHORS

Local
control

complic
ation

Local
control

complic
ation

Teshim
a et al

1-93
11-78
1-47

[-85
1-73
11-53

Hareya
ma et al

1-100%
111-70%

11-87%
111-60%

11-89%
1-73%

11-69%
11-51%

Lerstangu
anstncgali

Patel et
al

I-73
11-62
111-50

BI-3.7
Rct-2.4
19.9

[-78
11-64
11-43

BI-3.8
Rct-4
6.4%

1/11-83%
11-87%

1/11-3%
I-2.7

11-78%
111-94%

I/11-2.8%
1-2.7%
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