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Trial Summaries
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Royal Marsden GOC Trial

Ontario COG trial
Arm Dose No of Dose/Fx Time
(Gy) | Fractions (Gy) (Weeks)
Control Arm 50 25 2 5
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UK START A
No .of Dose/Fx Time
N Dos(Gy) Fractions (Gy) (Weeks)
749 50 25 2 5

Arm Dose No of Dose/Fx Time
(Gy) | Fractions (€) (weeks)
Control Arm 50 25 2 5

Test Arm2 39 13 3 5
UK START B
No .of Dose/Fx Time
N Dos(Gy) Fractions (Gy) (Weeks)
1105 50 25 2 5




UK FAST Trial UK FAST FORWARD

T|me Dose FrNa%tcl):)n Dose/F
<Week5> ; Gy) |70 | x(Gy)

e |wos| 15 | 26 | 3

IMPORT HIGH IMPORT LOW

No of Dose/Fx | Time No of Dose/Fx Tlme
\ :
. Do Y (Gy) | (weeks) Doy (©y)
40 (WB) 15 267
16 (Boost) 674 40 (WB) :

36 (WB)

654 40 (PB) 15 669 40 (PB)
52.5 (TB)
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NRG Oncology RTOG 1005

3.2

HYPORT ART
Noof | Dose/Fx | Time No of Dose/Fx | Time
DeEE (Y fractions | (Gy) (weeks) N Dese(Ey) fractions (&) (weeks)
50/42.7 (WB) | 25/16 2/2.67 40 (WB, CW, SCF) 2.67
12/14 (Boost) | 6/7 o | ©9/4S 1 11050 e B for BCS) 15 3
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UK FAST FORWARD

CONTROL

40.05Gy/15fx/3week 27 Gy/5 fx/Tweek 26 Gy/S fx/1week

+ Sequential Boost
10Gy/5Fx or 16Gy/8fx
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Control Arm Test Arm 1
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Test Arm 2

40Gy/15Fr 36Gy/15Fr

36Gy/15Fr

40Gy/15Fr 40Gy/15Fr
56GYy/23Fr" 48Gy/15Fr 53GYy/15Fr
Sequential Concomitant Concomitant
dose dose dose
escalation escalation escalation

23 (15+8) fractions 15 fractions 15 fractions

*bb Gy/l23F represents 40 Gy/15 F to whole breast plus 16 Gy/8 F sequential photon boost.
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Control

40 Gy/15 fractions

Test arm 1

36 Gy/15 fractions

Test arm 2

\

-~

40 Gy/15 fractions
sy
~»

40 Gy/15 fractions
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12Gy/6fx 48Gy/15fx

14Gy/7tx
NRG ONCOLOGY
RTOG 1005

® ®

50Gy/25fx
PN42.7Gy/16f N 40Gy/15fx

™

25+6 or 25+7 fraction 15 fractions
Sequential Concurrent




Principles of Radiation Treatment
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Principles of Evaluation

Dynamic Process
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Principles of Evaluation
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Index Formula Concept

PITV (prescription PIV
isodose to target PITV = -
volume) v

CI (conformity v PTI ’p])
. Cl=
index) PIV

index) PTV

TCI (target coverage T = P11 m

CN (conformity
number)
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Value <1 or value >1

Lee S, 2015
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HI (homogeneity
index)

MHI (modified M = Pes
homogeneity index) D,

COSI (critical organ |

; : | COS?
scoring index) ‘ L

Index: ) = PTV (planning target volume)

= TV (target volume)

- "(OAR) z 1ol
-3 LG 210 |

Prescription dose

b N -

o

+

Prescription dose

| Maximom ¢

dose
1

o

Prescription dos

e
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Lee S, 2015



AATL
ée&"
Oncology
ClassRoom

Oﬁ 70 WC'

Pv

Indraprastha

IATlo
gociAtioy
/

& o
w(} 51‘9\0

Apollo

T W A

Plan Acceptance Criteria

Protocol Specific
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Fi Figure 3. Lumpectomy Planning Target Volume for Evaluation
(PTVeval)

Planning Target Volume for evaluation (PTV-eval)

= excludes chestwall/ pectoralis muscles
Planning Target Volume (PTV)

= extends within 5 mm of skin
5mm inside skin

Clinical Target Volume (CTV)
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ARM | Standard Whole Breast Irradiation with Seauential boost
Lumpectﬂmy PTV Eval: L .

Per Protocol: The maxlmal pnmt duse WI|| nnt exceed 71.3-73.6 Gy which is
115% of the boost prescribed dose of 62-64 Gy (or will not exceed 62.9-65.2
Gy which is 115% of 54.7-56.7 Gy Iif hypofractionated whole breast
fractionation is used).

Variation Acceptable: The maximal dose point is will not exceed 74.4-76.8
Gy which is 120% of the boost prescribed dose of 62-64 Gy (or maximal
dose will not exceed 65.6-68 Gy which is 120% of 42.7 if hypofractionation
Is used).

Optional constraint: Conformity Index (Cl): defined as “the ratio of the
volume covered by the 95% prescription isodose over the volume of
lumpectomy PTV Eval. Per Protocol: Cl is no less than 0.95 and no more
than 2.5.

Varlatlcm Acc:eptable CL is no less than 0.9 and no more than 3

nyporracuonatlon wnme DFEBS[ TFECTIOHBTIDH IS USEU
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Contralateral Breast

- Dgr Dratannl- Tha mavirmimrm Adaca tn Arantralataral hraacst Aase nat averaad

Heart
= Per Protocol: No more than 5% of the whole heart exceeds 20 Gy for left-

Thyroid
ARM 1 if prescribed 62-64 Gy:
= Per Protocol: The maximum point dose does not exceed 2% of the
prescribed dose (Maximum point dose does not exceed1.24-1.28 Gy).
Variation Acceptable: The maximum point dose does not exceed 3% of the
prescribed dose (Maximum point dose does not exceed 1.86-1.92 Gy).

ARM 1 if prescribed 54.7-56.7 Gy:

Per Protocol: The maximum point dose does not exceed 2% of the
prescribed dose (Maximum point dose does not exceed 1.09-1.13 Gy).
Variation Acceptable: The maximum point dose does not exceed 3% of the
prescribed dose (Maximum point dose does not exceed 1.64-1.70 Gy

Every attempt should be made to make the cardiac exposure to radiation as
low as possible.
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ARM Il Hypofractionated Whole Breast Irradiation with Concomitant Boost
Rraact PTV/ Fual

Heart
= Per Protocol: No more than 5% of the whole heart exceeds 16 Gy for |eft-
sided breast cancers, and 0% of the heart exceeds 16 Gy for right-sided
breast cancers.
Variation Acceptable: No more than 5% of the whole heart exceeds 20 Gy
for left-sided breast cancers, and 0% of the heart exceeds 20 Gy for right-
sided breast cancers.
= Per Protocol: No more than 30% of the whole heart exceeds 8 Gy for left
sided breast cancers and no more than 10% of the heart exceeds 8 Gy for
right-sided breast cancers.
Variation Acceptable: No more than 35% of the whole heart exceeds 8 Gy
for left-sided breast cancers and no more than 15% of the heart exceeds 8
Gy for right-sided breast cancers.
= Per Protocol: The mean heart dose does not exceed 320 cGy.
Variation Acceptable: The mean heart dose does not exceed 400 cGy.

Every attempt should be made to make the cardiac exposure to radiation as
low as possible.
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PTV,s DVH PTVeg - PTV g PTV e - PTVs

Figure 9. Axial slices showing subtracted structures for DVH analysis.

-

Figure 8. Axial slice showing field-based whole breast PTV V
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Control Arm

Volume

Lower dose lim

PTVwe-PTVg

> 90% of the volul
should receive 36

IMPORT HIGH

Organ at risk

Mandatory Constraint

Optimal Constraint
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ence Dose

Upper dose limit

Ipsilateral Lung

V18Gy <15%

V18Gy <10%

Mean Dose <6y

PTVig

> 95% of the volul
should receive 53.:

Contralateral Lung

V2.5Gy < 15%

V2.5Gy < 3%

Mean Dose <1Gy

Heart (Left sided tumour)

V13Gy < 10%

V13Gy < 2%

Mean Dose < 3Gy

Heart (Right sided
tumour)

V5Gy < 6%

Mean Dose < 1.7Gy

Contralateral Breast

Mean Dose < 1.5Gy

Mean Dose < 0.5Gy

PTV:g

= IRAT0 WU vadne

should receive 50 4 Gy

TSl U — 0 W3y

(allow 52.5 - 53 5 Gy)

20U TTueIve -~
56.7 Gy with global
max < 58.3 Gy

dose = 36 Gy
34 - 37 Gy)

= 5% of the volume
should receive =
40 Gy

dose = 40 Gy
40 - 44 Gy)

N/A

dose = 48 Gy
75-485Gy)

< 3% of the volume
should receive =

51.4 Gy with global
max < 52 8 Gy
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Figure 15. Transverse and sagittal slices with colour wasl; showing dose distribution from 34Gy

base dose plan
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Figure 17. Transverse and sagittal slices showing the combined dose from a base dose plan and Figure 18. Sagittal slices showing 95% dose coverage for each of the three dose levels in test
boost dose plan for test arm 2 (53Gy total dose) arm 2 (36Gy, 40Gy and 53Gy).
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10.1.1 Whole breast/chest wall, level I-lll axilla and/or level IV axilla (SCF)

Trial group Total dose Dose per Number of Fractions Treatment
(Gy) fraction fractions per week time
(Gy) (weeks)

Apolio

Control Group 40.05

Justification for choice of this regimen is found in Appendix 2
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o Prescription o
Lower dose limit Upper dose limit
dose

Use a clinical
relevant

>95% of the volume normalisation <5% of the volume should receive 2105%
. oint for
should receive 95% of P <2% of the volume should receive 2107%

the prescribed dose tangents, seek

QA advice for

inverse-

global max <110% of the prescribed dose

planned

Table 2: Upper and lower dose limits for whole breast/chest wall PTV
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OAR

Dose per fraction Keep 30 % of
(Gy) dose to <15 % of

ipsilateral lung
volume

Keep 25 % of
dose to < 5 % of
heart volume

Keep S % of dose
to <30 % of
heart volume




Oncology
ClassRoom

Q’?S,‘}ci‘ioﬁ 6’@0

&

O
N
o0

-

=

OC,lA fON

| |
1 |

N1 30 538

S

?"’
Q,

(.

A\ 4

Plan evaluation is a dynamic process
Hypofractionation needs special care

Important to know the target, OAR

Important to follow trial protocol criteria

Heart dose, lung dose and contralateral breast dose
Every effort should be made to save heart

Skin should be effectively spared for better cosmesis
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THANK YOU



