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Lt Breast Case

Close proximity to OARSs
Large Target volume
Peripheral target closer to skin
Inhomogeneity involved

Criteria to achieve for

PTV_TOT_EVAL

Heart

Left Lung

Right Lung

Right Breast

Spinal Cord

Homogeneity index
Conformation number

Global maximum dose location
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Dose (Gy) covering 99 (%) of the PTV_TOT_EVAL
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Dose {Gy) covering 95 (%) of the PTV_TOT_EVAL
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Dose (Gy) covering 50 (%) of the PTV_TOT_EVAL
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Dose (Gy) covering 5 (%) of the HEART
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Dose {Gy) covering 0.3 {cc) of the BREAST_RIGHT
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Dose (Gy) covering 5 (%) of the BREAST_RIGHT
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Dose {Gy) covering 0.02 (cc) of the SPINAL CORD
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7 Location of the global maximum dose paint, in terms of the ROlis)
specified in the score function
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[Dose covering 1% of the PTV_TOT_EVAL - Dose covering 59% of the

[The PTV_TOT_EVAL's volume (ce) covered by 475 {Gy}]ﬂf
[Total volume {cc) covered by 47.5 (Gy) x Total volume {cc) of the
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Equipment and method used

ONCOR expression Linear Accelerator (Siemens AG,
Germany)

OPTIFOCUS™ Multileaf collimator with 41 leaf pairs
Leaf size 1cm (outer leaf pair 0.5cm)

6MV Photon Energy

Step and Shoot IMRT Technique

Monaco TPS version 5.10.02 from IMPAC Medical
Systems, Elekta, USA.

Algorithm used — Monte Carlo
Nine coplanar beams
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View; | Contoured | Al |
Name £ Color  Visible Volume (tm3)  Type Force ED Fill ED Relative ED  Show 2D Qutfines 2D Transparency 3D Transparency
BODY 7] 27395.478 |External -+ v ] o
BREAST_RIGHT Kl 890.020 | Internal  « v ) 7
CTV-LUMPECTOMY vl 40,515 |Internal ~ ~ V| ] 0
ESOPHAGUS v 22.214|Internal  ~ ki 0 0
HEART v 688,000 | Internal  ~ ¥ ] 7
LARYINX v 14.089 |Internal ~ ~ i ] 0
LUNG_LEFT v 1202,067 Internal - ¥ 0 7
LUNG_RIGHT v 1371.564 Internal = v i i
PTV_AXILL [ e 196.207 |Intenal - v 7 U
PTV_BREAST Kl 879.309 | Internal  ~ v 7 7
PTV_SC E 7] 42,516 | Internal = El ) 7
PTV_TOT_EVAL | & 1091265 Interndl - v fl o
SPINAL CORD I T 51306 | Internal  ~ fi 0 U
THYROID v 3.262 |Internal  ~ i ] 0
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Creating Plan in Monaco TPS
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Tools Workspace Fusion Contouring Plan Options Planning Qutput Style + o
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Scan and Setup Import Assign  Treatment Aid " Volume
Reference Pasitioning Device (T to ED Display options of Interest
Workspace X s CT1 ) S5 C71
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EEECT
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New Plan
Name: IM2T| Description:
Delivery ‘Step & ShootIMRT ‘ Select template to import
Anatomical Site ‘AH [ ._-Temp\ate:IDEFAULT LRx.Slt i Rx Dose: (.C:) al Beams: 1)
————— J"[emp\ate: DEFAULTSNS (Rx Site:, Rx Dose: cGy, Total Beams: 7)
¥ StepAndShoat (Number of Beams: 7)
Template: ESOPHY (Rx Site:, Rx Dose: 5040.0 cGy, Total Beams: 7)
Scan Orientation (CTL): Head First Supine | Template: ESORE (Rx Site: , Rx Dose: 5040.0 cGy, Tatal Beams: 7)
| Template: MADAN (Rx Site: , Rx Dose: 3240.0 cGy, Total Beams: 7)
Tieament Orestiton 1 Template: PITUTARYRB (Rx Site: , Rx Dose: 5040.0 <Gy, Total Beams: |
Template: PLANSF (Rx Site: Head & Neck, Rx Dose: 7000.0 <Gy, Total |
@ Head First | Template: RTOG1005Breast (Rx Site:, Rx Dose: 5000.0 <Gy, Total Beaf
| Template: pitutaryphy (Rx Site:, Rx Dose: 5040.0 <Gy, Total Beams: 7|
Feet First }
n |
| Beam (@ Treatment Unit  Madality Algorithm  #Energy @ lsocenter Location  Xfem) Yiem)  Zler
DREXPRESSION Photon ~ Monte Carlo ~ 60 MV xof TV.TOTEVAL ~ 965 -540 7
ONCOREXPRES * Photon ~ MonteCarlo > 60 MV Centerof PTV.TOT_ ~ 965 -540 7.
ONCOREXPRES ~  Photon Monte Carlo > 6.0 MV Center of PTV_TOT_ 965 -540 T
OMNCOREXPRES Phaton Monte Carlo 6.0 MV Center of PTV_TOT_ 9.65 -540
ONCOREXPRES Photon Monte Carlo 6.0 MV Center of PTV_TOT_ 965 -340
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View: | .Contoured, | All | m s X
| Name ’ Aut fe Ports Jarency
BODY H : ¢ 5 ILC -
|[BREAST_RIGHT E
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LARYNX v 14.069 |Internal  ~ ) = [ o i
| LUNG_LEFT V| 1202.067 | Internal ~ ~ F E4) V1 N
| LUNG_RIGHT 7 1371564 |Internal ~ ~ |Ed o "
[[PTV_AxmLL [ 1lE 146.207 |Internal ] W T
PTV_BREAST . F 879,309 |Internal  + [& T T
[[pTv sC [ 1lE 42,516 | Internal  ~ 7 0] T
|[PTV_TOT_EvaL [ 1lE 1091.265 |Internal  ~ v ] T
|| sPvAL CORD [ 1E 51,306 Interral  ~ [ ] T
|[THYROID v 3.262 |Internal  ~ £ @ C
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Gantry angle 110

Collimator angle 350
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Beam

o

Gantry angle 150

Collimator angle 340

o

Gantry angle 130

o

Collimator angle 340




Beam 7

Gantry angle 345°
Collimator angle 0

Beam 8

Gantry angle 90°
Collimator angle 350°

Beam 9

Gantry angle 40°
Collimator angle 0°
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Structure =) DICOM Plan : .1 F ‘t F l' ,. DICOM Coordinates
- =1 IMRT Constraints : — — -
Beam : Print  Customized Print
Summary = Advanced IMRT Constraints Screen Reports  Views~
i “ T2 # S5 CT1 [6] pot H

Beams
e B e
Beam  Description FieldID  Visble Delivery & Treatment... Modality Algorithm @ FEnergy MU/Fx SSD(am) gF Isocenterloca... X {cm) ¥ {cm) Z {cm)
i1 1 7| Step & Shoot IMRT -~ |ONCOREXPRESSIC = |Photon - (Monte Carlo - |6.0 MY - 0.00 86.16 | Center of PTV_TOT_E\ - 9.65 -5.40 7.92
2|2 2 7| Step & Shoot IMRT -~ |ONCOREXPRESSIC - |Photon - Mente Carlo ~ |6.0MY - 0.00 92,38 | Center of PTV_TOT_E\ - 9.65 -5.40 7.92
3|3 3 7| Step & Shoot IMRT + |ONCOREXPRESSIC » |Photon  « |Monte Carlo » |G.0MY v 0.00 94.68 | Center of PTV_TOT_E\ ~ 9.65 -5.40 7.92
4|4 4 7| Step & Shoot IMRT ~ |ONCOREXPRESSIC » |Photon  » |Monte Carlo » |6.0MYV - 0.00 95.61 | Center of PTV_TOT_E\ » 9.65 -5.40 7.92
5|5 5 7| Step & Shoot IMRT ~ | ONCOREXPRESSIC - |Photon - Monte Carlo - |6.0 MY - 0.00 92,49 | Center of PTY_TOT_E\ - 9.65 -5.40 7.92
6o 6 V| Step & Shoot IMRT » |ONCOREXPRESSIC » |Photon  « |Monte Carlo - [G.OMY - 0.00 91.08 | Center of PTY_TOT_E\ ~ 9.65 -5.40 7.92
77 # 7| Step & Shoot IMRT ~ | ONCOREXPRESSIC » |Photon  » |Monte Carlo » |6.0MYV - 0.00 88.80 | Center of PTV_TOT_E\ = 9.65 -5.40 7.92
8|8 8 7| Step & Shoot IMRT ~ |ONCOREXPRESSIC - |Photon - Monte Carlo - |6.0MY - 0.00 84.75 | Center of PTV_TOT_E\ - 9.65 -5.40 7.92
2|9 9 7| Step & Shoot IMRT ~ | ONCOREXPRESSIC » (Photon - Monte Carlo - |B.0MY - 0,00 95,12 | Center of PTV_TOT_E\ - 9.65 -5.40 7.92

<«dick to add a new beam:

General

Geometry

Treatment Aids
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Setup Beams

): 7.92

_| Structures  Prescription  Beams | IMRT Constraints  Dose Reference Points

- | Cm Press Optimize to begin stage 1
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Dose Prescription
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htouring Plan Options Planning Qutput Style - o
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— = IMRT Constraints — L —
Beam Print Customized Print
Summary =4 Advanced IMRT Constraints Screen Reports  Views~
% (71 #h SScrt [E pot 52

= CT1  #h S5 cr1 [&] ppt re

KA
u

% €T An 55 €11 [EE] ppt =2

Prescription

Prescription | Segments

| Add rx |
RxID Rx Site Prescribe To Number of Fractions Fracticnal Dose (cGy)
~ | Physician’s Intent A 9.65 782 200.0 |
Actual Dose =

Rescale | 50000 | cGy
Weight beams by: @ Dose MU

Beam Description Field ID % Lock MU / Fx

2|2

[

3113 3

Structures Prescription Beams IMRT Constraints Dose Reference Points

Press Optimize to begin stage 1 M
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Plan Parameters

Define Calculation properties Define sequencing parameters

Grid Settings

Fl Segment Shape Optimization

Grid Spacing {cm):

.25
Calculate Dose Deposition to:

V| Pilot Beamlets

Force entire volume to be treated as water: [Tl

Min. Segment Area (cm2):
Grid Settings changes will be applied to ALL Rx IDs.

Min. Segment Width (cm):
Algorithm Settings

Algorithm: Monte Carlo Photon Fluence Smoothing:

Statistical Uncertainty (%): 1.00
(") Per Control Point (@) Per Calculation

Min. MU / Segment:

Max. # of Segments Per Plan: 250

|| Park Leaf Gap Under Jaw

K Cancel

(&)
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Optimization Process

Two stage process
— Phase |: beamlet weights are optimized using the PB Algorithm.
— Phase Il: segment weights are optimized using MC Algorithm.

Layering of structures/OARS (Monaco uses layering order to
determine voxel ownership )

Heart, Left Lung, Right Breast, Spinal cord, Right Lung defined
all above the body but below target

Define objectives for target and constraint for OARs
Start optimization with PTV and Body first
Add OARs constraint one by one in optimization

Analyze the results of optimization using relative impact tab
as well as dose statistics.



Optimization constraints

o ot
Structure Cost Function Enabled  Status Manual ~ Weight  Reference Dose (cGy) Multiriterial  Isoconstraint  Isoeffect Relative Impact
W [PTv_ToT EAL v | Target ELD On 0 100 o00] 00
Quadratic Overdose On M 0.0t 5200.0 100.0 0.0
Target Penalty off M 1,00 5000.0 0.0
[l HEART v | Parllel 0 |of i 0.8 9000[ [ 5000 0.0
Paralel off A 0.01 1500.0 1500 000
Paralel off 0 4861 mo| [ 200 000
[]]LUNG_LEFT v | Parale F o 7 20,76 IS Bo 000
Paralel [ |off M 315.87 00000 [ 14,00 0.00
Paralel F] |off [ 0.02 10000 [ 40,00 0.00
]| BREAST RIGHT v | Paralel off [ 0.01 300.0 W 5,00 0.00
Serid off i 0.05 i %0 00
[l PINAL CORD v | Serid [ of F 0.01 § 00 00
LUNG.RIGHT + [Pardle of 002 0.0 600 00
[]BoDY v | Quadratic Overdose On [ 0.01 0000 [] 0.0 0.0
Quadratic Overdose On ] 0.01 BB [ 300 0.0
Maximum Dose On ] 9,95 5550.0 0.0
Conformalty On 0 8.7 i 0.7 0.00
<click to add a new structure»




Target Objectives

IMRT Parameters In PTV Structure optimization
properties use Auto Flash Margin

[ o " —._ . §
S Structure Optimization Properties - u

Use with Clear option.

Auto Flash Margin {cm):

" | Clear all voxels below the Minimum CT number: m

(Used for creating structure volumes.)
Surface Margin (cm):

Beamlet Width (cm):

Display Total Volume DVH

Auto Flash (cm): | 1,50

Target Margin: [Normal {8mm)

Avoidance Margin: [Normal {8mm)

Do Not Store Dose

Bias Contribution:

| Avoidance

y T - I ;9




Target Objectives

Biological cost function—> Target EUD

v~ ;
(%) Dose (Gy) covering 99 (%) of the PTV_TOT_EVAL 15 - -

Diay)

Required Parameters

Cell Sensitivity: | 0.50

Optional Physical Parameters
Surface Margin: |V

Optimize over all voxels in volume: |

T —
Quadratic Overdose u

Physical cost function = Quadratic Overdose |

) .
(e0) Dose (Gy) covering 0.3 [cc) of the PTV TOT_EVAL (5) - -

Dy

Required Parameters
Maximum Dose (cGy): 5200.0) l

RMS Dose Excess (cGy): 100.0

Optional Physical Parameters

Shrink Margin (cm): 0.00

Optimize over all voxels in volume: [~

OK ] [Canoel]

One more physical cost function used —_> Target penalty (to force the min.

Target Penalty

T —
X

dose coverage)
v -
(i}.} Dose (Gy) covering 95 %) of the BTV TOT_EVAL

Disy

Optional Physical Parameters

Optimize over all voxels in volume: [

l Required Parameters

Prescription (cGy): 5000.0

Minimum Volume (%): 98.00

Surface Margin: [V]

Lo ] |

cancel |




Define cost functions for body

First quadratic overdose function
Second quadratic overdose function
Maximum dose cost function
Conformality cost function

Required Parameters

Maximum Dose (cGy):

RMS Dose Excess (cGy):

Optional Physical Parameters

Shrink Margin (m):

Optimize aver all voxels in volume:

]

To limit spillage

of dose

# Ss cnn (B ppt

<

AIIISIA BINIONS

Multicriterial;

IMRT Constraints x
4 4 | Pareto Constrained. | IMRT Parameters oK. | [ camcal Constraints. |
1 Structure Cost Function Enabled  Stig Multicriterial  Isoconstraint  Isoeffect Relative Impact
[WW]FTV_ToT EVAL <[ TargetEUD [ On ] 1.00 5000.0 0.0
| Quadratic Overdose = on 0.01 5200.0 100.0 0.0
1}_ Target Penalty Off 1.00 5000.0 0.0
| |rEART ~ [ Parallel Off 0.08 1900.0 5.00 0.00
| Parallel Off 0.01 1500.0 15.00 0.00
| Parallel Off 4861 270.0 29.00 0.00
|3t e ~ [ Parallel off 27.76 500.0 33.00 0.00

Parallel Off 315.87 2000.0 14.00 0.00

Parallel Off 0.02 1000.0 40.00 0.00
[ EREAST_RIGHT ~ | Paralel off 0.01 300.0 5.00 0.00

serial Off 0.05 158.0 0.0
B[ Pmiac coro ~ | Serial Off 0.01 750.0 0.0
||| LunG_RIGHT ~ | Parallel Off 0.02 500.0 6.00 0.00
|E=/Bony ~ | Quadratic Overdose v on 0.01 5000.0 30.0 0.0
| Quadratic Overdose £ on 0.01 3333.0 30.0 0.0

Maximum Dose ¥ |on 5.55 5550.0 0.0

Conformality [+ on 28.79 0.70 0.00

=<click to add a new structure>
) | Smctures Feeszaphan, Beams | NWRT Corstrai] ose Refeience Paints
23 7.92 Press Optimize to begin stagel | Planninc




Constraints defined for heart

ROL— ~

Mean ey

5 ) =2 < 25

= CT1 &k 55 €11 [ pot KA 9w €71 #n 55 CT1 [ ppt P |

Reguired Parameters

Reference Dose (cGy):

Mean Organ Damage (%):

Power Law Exponent:

Optional Physical Parameters

Shrink Margin {cm):

Optimize over all voxels in volume:

IMRT Constraints Multicriterial: [ e
& | Pareto Constrained | IMRT Parameters J Constraints. |
Structure Cost Function Enabled 5t Ll ‘CLCEI Multicriterial Isoconstraint  Isceffect Relative Impact
FTV_TOT_EVAL ~ [ Target EUD ] On ] S000.0 0.0

Quadratic Overdose | On Ll 0.01 5200.0 100.0 0.0

Target Penalty Off [ 1.00 5000.0 0.0

HEART ~ | Parallel F1 Off [ 0.08 1500.0 = 5.00 0.00
Parallel | off [ 0.01 1500.0 ] 15.00 0.00

Parallel ] |off = 28,61 270.0 E 29,00 0.00

[ |LUNG_LEFT ~ | Parallel ] Off [&] 27.76 800.0 33.00 0.00
Farallel Off F 315.87 2000.0 14.00 0.00

Parallel [ Off B 0.02 1000.0 @] 40.00 0.00

[]|BREAST_RIGHT ~ | Parallel [= Off [@] 0.01 300.0 5.00 0.00
Serial E] off [ 0.05 I 158.0 0.0

E SPINAL CORD + | Serial [ off [ 0.01 W 750.0 0.0

[ | LUNG_RIGHT ~ | Parallel Off @] 0.02 500.0 : 5.00 0.00

[]{soDv ~ | Quadratic Overdose [ On 0.01 5000.0 ] 30.0 0.0

Quadratic Overdose [Ed] On (=] 0.01 3333.0 30.0 0.0
Maximum Dose |Ed] On | 9.95 5550.0 0.0
Conformality [ on [= 28.79 3 0.70 0.00

«dick to add a new structure >

_| Structures  Prescription Beams |IMRT Constraints | Dose Reference Paoints

-~ m I./120 - Press Optimize to begin stage 1
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Constraints defined for Left Lung

Mean dose (Gy) inside the LUMNG_LEFT

of the LUMNG_LEFT cowered by 20 (Gy) S = 15 = 20 —

Mean ey

Wl mrme

€3}

[

W P
363 _ . Wolurme (361 of the LUMNG_LEFT cowvered by 1O (Gy)

26} Weolurme (26} of the LIUIMNG_LEFT covered by S (Gy) Ay = S50 = 7O

s €71 gh SS €71 [E] ppt

Required Parameters
Reference Dose (cGy):
Mean Organ Damage (%):

Power Law Exponent:

Optional Physical Parameters

Shrink Margin (cm): 0.50

Optimize over all voxels in volume:

MRT Constraints Multicriterial: 3 x
4 & | Pareto Constrained | IMRT Parameters | L Constraints. |
Structure Cost Function Enabled  Stq oK | Cancel | Multicriterial  Isoconstraint  Isoeffect Relative Impact
PTV_TOT_EVAL ~ | Target ELD ¥] Or — 5000.0 0.0
Quadratic Overdose 5] on 0.01 5200.0 100.0 0.0
Target Penalty Off ] 1.00 5000.0 0.0
HEART - | Parallel [ Off 1 0.08 1900.0 5.00 0.00
Parallel Off = 0.01 1500.0 & 15.00 0.00
Parallel 1 Off [ 48.61 270.0 29.00 0.00
| LUNG_LEFT ~ | Parallel Off 1 27.76 800.0 T 33.00 0.00
Parallel [ Off =] 315.87 2000.0 = 14.00 0.00
Parallel [ Off ] 0.02 1000.0 30.00 0.00
[]|BREAST_RIGHT - | Parallel (=] off 0.01 300.0 [ 5.00 0.00
| Serial off [ 0.05 158.0 0.0
|| SPTHAL CORD - | serial [ off 1 0.01 750.0 0.0
|3 | cuNG_RIGHT - | Parallel [ Off =] 0.02 500.0 = 6.00 0.00
| EEEN - | Quadratic Overdose [G on = 0.01 5000.0 F 30.0 0.0
Quadratic Overdose 5] on 0.01 3333.0 ] 30.0 0.0
Maximum Dose [E on 9.85 5550.0 0.0
Conformality [+ On I 28.78 3 0.70 0.00
<dick to add a new structure >

Structures Prescription  Beams | IMRT Constraints | Dose Reference Points

2 =

= Press Optimize to begin stage 1 Plan

6/13/2016




Constraints defined for Right Breast

Gy} covering 0.3 {cc) of the BREAST_RIGHT 2 <2

Gyl covering 5 (%) of the BREAST_RIGHT [ a ) =2

€Il #n 55 11 [ ppi 2] v €71 gk S5 cr1 [ oot PR

Required Parameters

Reference Dose (cGy):
Mean Organ Damage (%):
Power Law Exponent:

Optional Physical Parameters
Shrink Margin (cm):

Optimize over all voxels in volume:

IMRT Constraints et ] 3 x
4 & | Pareto Constrained | IMRT Parameters Constraints. |
Structure Cost Function Enabled St o ] [ comcel | Multicriterial  Isoconstraint  Isoeffect Relative Impact
Wl [FTV_TOT_EVAL - [ Target EUD =] on — 5000.0 0.0
l: Quadratic Overdose 5] on il 0.01 5200.0 100.0 0.0
Targst Penalty [G off al 100 5000.0 0.0
ii HEART - | Paralel E Off 0.08 1900.0 5.00 0.00
Paralel [ off [ 0.01 1500.0 [ 15.00 0.00
Parallel off & 48.61 270.0 [ 29,00 0.00
[][LUNG_LEFT - [ Parallel Off 7.75 00.0 E 33.00 0.00
Paralel & Off E 315.87 2000.0 14.00 0.00
Paralel E Off E 0.02 1000.0 F 40.00 0.00
[]|BREAST_RIGHT - | Paralel & Off [ 0.01 300.0 1 5.00 0.00
Serial [& off &l 0.05 P 158.0 0.0
Bl | SPINAL CORD - | Serial Off [ 0.01 [ 750.0 0.0
[ [LUNG_RIGHT - [ Parallel i Off E 0.02 500.0 [ 6.00 0.00
[]|BoDY - | Quadratic Overdose on & 0.01 5000.0 [ 30.0 0.0
Quadratic Overdose on 0.01 3333.0 [5 30.0 0.0
Maximum Dose ] on & 9.95 5550.0 0.0
Conformality [} on [ 28.79 (=] 0.70 0.00
«dick to add a new structure >
Bl | Structures Prescription Beams IMRT Constraints | Dose Reference Points
Cepl792 3 em — Press Optimize to begin stage 1 y Max D | 0




Constraints defined for Spinal Cord

\")
() K. A| Dose (Gy) covering 0.03 (cc) of the SPINAL CORD @ <8 <20

D@y

Biological cost function used — Serial cost function
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Constraints defined for Right LUNG

(%) Volume (%) of the LUNG_RIGHT covered by 5 (Gy) @ =3 <6
Dy

Biological cost function used — Parallel cost function

= X B sscr [eat

Reguared Parasetors

fafererce Dags |Gy
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Dose Statistics from TPS

EEs

Fusion Contouring Plan Options Planning Qutput Style ~ o
~ i 0. .+ . [-® DVH Properties [ DVH Statistics | 50000 Gy - m
il - ‘ \_ Structure Combination 100.00 % bl
Fluence Show Dose Assign Treatment Aid = Volume
Device Statistics  Extents (T to ED Display options [ DVH color setup Relative mode of Interest
REAST, Pla.. B X > €71 #) 55C71 [H) PLAN4ONCORSC L Total Volume DVH g
R e e e . . y . 2
| 10 a
Plan Review 1 =
=
]

4
i E
=
: DVH Statistics (Total Volume) @Monaco3 - [LTBREAST, Plan Competition*FEB-201, CT1, PLANAONCORSc] i %
1 Statitics | Display | g
| Structure Volume (cm#)  Min. Dose (cGy) Max. Dose (cGy) MeanDose (cGy) ColdRef. (cGy) Volume < (cm®)  Volume < (%) HotRef. (cGy) Volume > (m?)  Volume > (%) SkinVolume IsinSS  Heterogeneity Index Conformity Index
M FTV_TOT_EVAL 1091.184 3546.4 5591.5 5115.4 4508.9 1036.625 95.00 100.00 | yes 1.08 0.77
N HEART 688.032 99.8 5313.6 399.1 200.5 381.209 52.51 1500.0 40.793 5.93 100.00 | yes 14.88
N LUNG_LEFT 1189.830 103.8 5390.0 1089.9 1500.0] 627.775 52.76 100.00 | yes 23,14 0.00
N BREAST_RIGHT 889.846 6.3 239.3 66.6 128 34.429 387 2233 0300 0.03 100.00 | yes 10.89
2 SPINAL CORD 51.244 27.7 861.9 195.9 7816 0.031 0.06 100.00 | yes 11.48
N LUNG_RIGHT 1358.594 18.0 1202.3 135.8 500.0 18.724 1.38 100.00 | yes 3.38 =m0
BODY(Unsp.Tiss.) 22088.696 0.0 5602.8 405.2 4750.0 239.128 1.08 99.72 | no 446.81 0.00
CTV-LUMPECTOMY 40.652 4703.5 5424.5 5064.4 100.00 | yes 1.08
Gas
ey -
IMRT Constraints X
| Pareto Constrained. | IMRT Parameters Constraints. |
Structure Cost Function Enabled Status Manual Weight Reference Dose (cGy)  Multicriterial Isoconstraint  Isoeffect Relative Impact
Il |FTV_TOT_EVAL ~ | Target EUD On i 1,00 5000.0 48810
Quadratic Overdose On 0.01 5200.0 100.0 49.2
Target Penalty On 1.00 5000.0 4771.1
| FEART | Parallel on 0,01 1900.0 4,90 4.26
Parallel On 0.01 1500.0 15.00 5.75
Parallel On 20.01 270.0 29.00 27.82 ++++
[ LUNG_LEFT = | Parallel On 0.07 800.0 33.00 30.47 +
Parallel Oon 47.25 2000.0 14.00 13.49 +++t
Parallel On 0.01 1000.0 40.00 25.44
Parallel Off 0.01 500.0 70.00 43.83
[] |BREAST_RIGHT - | Parallel On 0.01 300.0 5.00 0.86
Serial On 10.42 158.0 158.2 ++++
[j SPINAL CORD ~ | serial On 0.01 G 750.0 516.9
[ | LUNG_RIGHT - | Parallel On 0.02 500.0 [ 6,00 1.80
[]|BoDY ~ | Quadratic Overdose On 0.01 5000.0 30.0 9.6
Quadratic Overdose On 0.01 3333.0 ls 0.0 24.0
Maximum Dose On 11.50 5550.0 5566.9 i+
Conformality on 0.01 @] 0.70 0.0
<dlick to add a new structure>
| ][ Unlead&l | “Suctures preseription Beams [IMRT Canstraint?)] Dose Reference Paints
i 540 3| C@i792 % tive S 120 =03 Press Optimize to begin stagel || Planning Activity Max Dose: 5649.2 <Gy o — ¥
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Rx A: Plan Report Q

Hospital/Clinicc DELHI STATE CANCER INST. Doc Number: Rx A: 19220160218.111316.001 Monaco 5.10.02
Patient Name: Plan Competition"FEB-201 Save Plan Date/Time: Jun 13, 2016 13:40:11

Patient ID: LTBREAST Print Date/Time: Jun 14, 2016 11:42:46
Plan Name: CT1:SS_CT1.PLAN4ONCORS Workstation ID: Monaco3 198.169.120.124
c
Description:
Comment:
StudySetinformation
StudysetID: CT1 # of Slices: 233 Pixel Size: 0.14 Scan Orientation: Head First Supine
Plan Information
Treatment Orientation: Head First Supine
Max Dose in Plan (cGy): 5649.2
Max Dose Location (cm): X =461 Y =1.60 Z=8.76
Plan report e e ——
Grid Spacing (cm): 0.28 Assigned CTtoED File: DICOM 3.rocsboard02
Calculate Dose Deposition to: Medium # of Calculation Points: 3369392

Force entire volume to be treated as water: No

Prescription Information: [A]

Rx Site Prescribe To: Rx Dose Fractional Dose Number of
(cGy) {cGy) Fractions
Chest Plan Isocenter 5000.0 200.0 25
Actual Dose(cGy): 3900.2
Rescale: No user normalization applied
Algorithm: Monte Carlo Photon
Statistical Uncertainty (% ) per Calculation: 1.00
Delivery Mode: Step & Shoot IMRT

Beam Information

Scan Reference Coordinates (cm): No Scan Reference Point has been selected

Beam |Description| Treatment |modality|Energy | Gantry |Coll. [Couch Isocenter #of | MUIFx
# Unit {deg) |(deg)|(deg) | X(cm)Y(cm) Z{(cm) |[Segs
1 1 ONCOREXPRESS| Photon 8O0 MYV 285.0| 10.0 0.0 9.685 -5.40 7.92 22 163.62
2 2 ONCOREXPRESS| Photon 8.0MV 305.0 15.0 0.0 9.65 -5.490 7.92 1 130.51
2 3 ONCOREXPRESS| Photon 8.0 MV 325.0 0.0 0.0 9.65 -5.40 7.92 22 157.85
4 4 ONCOREXPRESS| Photon 8.0 MV 345.0 0.0 0.0 BN -5.40 7.92 15 119.04
5 5 ONCOREXPRESS| Photon 8.0 MV 50.0] 350.0 0.0 8.65 -5.40 7.92 13 82.15
e e ONCOREXPRESS| Photon 8.0 MV 110.0|] 350.0 0.0 9.65 -5.40 7.92 17 96.45
7 7 ONCOREXPRESS| Photon 80 MV 1320.0] 340.0 0.0 9.65 -5.40 7.92 17 98.20
8 S ONCOREXPRESS| Photon 8.0 MV 150.0| 240.0 0.0 9.65 -5.49 7.92 17 99.54
o S ONCOREXPRESS| Photon 80 MV 40.0 0.0 0.0 9.65 -5.40 7.92 14 11466

Total: 155 1062.02

Approved by:
Name: Signature: Date:




Results Summary

Plan Quality Metric Component

Objective(s)
> 45 [> 47.5]

W SCore

Ferfarmance

[FTV_TOT_EVAL] D[99.055] (Gy) 476849 15.00
[PTV_TOT_EVAL] D[95.0%] (Gy) = 45 [= 50] 489114 3.91 5.00 18.2%
[PTV_TOT_EVAL] DI50.0%] (Gy) < od [ 52] 51.5424 5.00
[PTV_TOT_EVAL] DI0.3cc] (Gy) < 57 [£ 55] 55,5935 3.52 5.00 70.3%
[HEART] Mean dose (Gy) <5([< 4] 4.0248 9.75
[HEART] W[15.0Gy] (%) = 20 [= 15] 6.0442 5.00
[HEART] D[5.0%] (Gy) < 25 [= 20] 19.6966 5.00
[BREAST_RIGHT] D[0.2cc] (Gy) <3[=g 2] 2.2540 1.49 2.00 14.6%
[BREAST_RIGHT] D[5.0%] (Gy) <3 [z 2] 14801 4.00
[SPINAL CORD] D[0.03cc] (Gy) < 20 [< 8] 7.8581 5.00
[LUNG_RIGHT] V[5.0Gy] (%) <6< 3] 1.39495 5.00
[LUNG_LEFT] Mean dose (Gy) < 15 [=< 9] <11.11@ 3.23
[LUNG_LEFT] V[20.0Gy] (%) < 20 [= 15] <13.?632 > 1.24 5.00 24.7%
[LUNG_LEFT] V[1D.0Gy] (%) < 40 [ 30] 294110 5.00
[LUNG_LEFT] V[5.0Gy] (%) < 70 [ 50] 53.8121 2.86 4,00 71.4%
[PFTV_TOT_EVAL] Homogeneity Index [50.0Gy] < (.2 [£ 0.08] @%@ 2.23 5.00 445%
[PTV_TOT_EVAL] Conformation Number [47.5Gy] >06[=09] 0.7891 3.67 5.00 73.5%
Global Max Location (ROI) [BODY] BODY 5.00 5.0{:_
Total [18 Metrics] 85.90 100.00 85.9%




Monaco results vary from Sun Nuclear Score

Sun Nuclear result

[PTV_TOT_EVAL] D[99.0%] (Gy) > 45 [> 47.5] 47.6849
[PTV_TOT_EVAL] D[95.0%] (Gy) > 45 [> 50] 48.9114
[PTV_TOT_EVAL] D[50.0%] (Gy) < 54 [< 52] 51.2424
[PTV_TOT_EVAL] D[0.3cc] (Gy) < 57 [< 55] 55.5935
[HEART] Mean dose (Gy) <5[<4] 4.0248
[HEART] V[15.0Gy] (%) < 20 [< 15] 6.0442
[HEART] D[5.0%] (Gy) < 25 [z 20] 19.6966
[BREAST_RIGHT] D[0.3cc] (Gy) < 3[< 2] 2.2540
[BREAST_RIGHT] D[5.0%] (Gy) < 3[< 2] 1.4801
[SPINAL CORD] D[0.03cc] (Gy) < 20 [< 8] 7.8581
[LUNG_RIGHT] VI[5.0Gy] (%) < 6[< 3] 1.3995
[LUNG_LEFT] Mean dose (Gy) < 15[< 9] 11.1194
[LUNG_LEFT] V[20.0Gy] (%) < 20 [< 15] 18.7632
[LUNG_LEFT] V[10.0Gy] (%) < 40 [< 30] 294110
[LUNG_LEFT] V[5.0Gy] (%) < 70 [< 50] 53.8121
[PTV_TOT_EVAL] Homogeneity Index [50.0Gy] < 0.2 [<£0.08] 0.1316
[PTV_TOT_EVAL] Conformation Number [47.5Gy] > 0.6 [> 0.9] 0.7891
Global Max Location (ROI) [BODY] BODY

Monaco TPS result

47.845
49.089

51.216
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3.991
5.93

19.118

2.233
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7.816
1.38
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