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1 Validazione TPS

Pervalidare le simulazione con il TPS
- Misure didose 2D con pellicole
radiocromiche e matrice 2D di diodi

(Mapcheck?2)
- Misure puntuali con la camera a

lonizzazione Farmer




1 Validazione TPS

Pellicole radiocromiche

>05%
>85 % and <95 %

B <35%

Gamma
Phantom Field cm? MU 5%/1.5mm 20%
thr. Global
Anthropomorphic 2x10 300 98.63
Modular heterogeneous OXd 200 95.66 Confronto con il gamma:
Solid water with lung insertion Circular 2 400 95.36 5%/1 5mm e 20% threshold
10 cm of solid water 2x2 200 100 .

(Pellicole sono molto accurate in
risoluzione, piu complessa la
questione per la dose)



1 Validazione TPS

Mapcheck?2
Gamma Gamma
Phantom Field cm? MU 3%/3mm 10% | 2%/2mm 10%
thr. Local thr. Global
Anthropomorphic 2x2 300 100 97.3
Anthropomorphic 2x10 300 99.3 92.8
Anthropomorphic 10x10 300 98.9 90.4
Modular heterogeneous ox5 200 92.5 _
Modular heterogeneous 10x10 100 95.3 86.3
Modular heterogeneous Circular 200 90.7 -
Modular heterogeneous Elliptical 200 89
Solid water with lung insertion Circular 1 400 100 97.6
Solid water with lung insertion | Elliptical 400 97.2 809 |
Solid water with lung insertion Circular 2 400 99.5 94 .4
10 cm of solid water 2x2 200 100 100
10 cm of solid water 2x10 200 100 99.3
10 cm of solid water 10x10 100 98.9 93.8
10 cm of solid water 5x5 200 99.4 98.3

> 95 %
>85 % and <95 %
BN <35%

Confronto con il gamma:

3%/3mm locale e 2%/2mm
globale con 10% threshold



1 Validazione TPS

Camera a ionizzazione Farmer

<2 %

Phantom Field cm? MU Deviation % >2 % and <5 %
Anthropomorphic 2X2 300 0.8+0.6 - > 59,
Anthropomorphic 2x10 300 0.8+£0.6
Anthropomorphic 10x10 300 29+0.7

Modular heterogeneous SX5 200 0.3+05
Modular heterogeneous 10x10 100 0.5+£0.3
Modular heterogeneous Circular 200 2.7+0.6
Modular heterogeneous Elliptical 200 1.9+0.6 Confronto con scarto %:
Solid water with lung insertion | Circular 1 400 32 |Diis — Drps|
Solid water with lung insertion Elliptical 400 2+2 D .
10 cm of solid water 2x2 200 2.7+0.6 . , mts
10 cm of solid water 2x10 200 2.6+ 0.6 Stima dell'errore con:
10 cm of solid water 10x10 100 1.7+04 - Deviazione standard sulla
10 cm of solid water 5X5 200 22+0.7 misura ripetuta

- Errore camera (1%)
- Errore sistematico sull’altezza



=3
-R

QA pre-trattamento

|dea di utilizzo del modello U-net allenato per la verifica della corretta erogazione del
piano pre-trattamento del paziente

EPIBEAM (Dosisoft) e software commerciale usato al Careggi per fare questa verifica
sulle immagini EPID

Con la nostra rete con il calcolo sarebbe piu veloce e meno laborioso

Alcuni step da fare per il calcolo nel TPS
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QA pre-trattamento

Step per ottenere la distribuzione della dose portale
1) Dal piano del paziente in Monaco creare

»
"

LCCEl  Workspace

Fusion

Output

w  Mew QA Plan
Affects:

Navigate
Workspace

[ piano QA con gantry fisso a 0

Presets:

QA Clinic: IntrepidQA: CTQA

Studyset Orientation(CTQA): Head First Supine

- g x
. Custom italiano (italia) Format In-use Style = 7
Treatment Plan Orientation (CTappMM): Head First Supine
Window and Level
Select Studyset Orientation for QA Plan: » Head First Feet First
Reset Beams to Nominal Angles
5 5 Study 64599 | Gantry Collimator Couch Reset Al
=]
= 55_CT1
4Gyin2er Calc Vol Grid Spadng (cm): 0.30
a2 [ CTapehhi
[ Load/Activate .
Load nto Planning Calculate dose to: Mediam -
EuA Load into Plan Re
a5 07 oad into Plan Review Algorithm: Monte Carlo N
T Statistical Uncertainty (%)
New bias Dose Flan .00 Per Control Point ® Per Calculation
Delete Plan
Indwidual Report Include Beams from Rx ID: < A
Mo Suitable Graphics Card Found For GPUMCD
Load Unload

<o EEEEN

Cancel
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QA pre-trattamento

Step per ottenere la distribuzione della dose portale
Come fantoccio importo IntrepidQA contente un fantoccio di acqua forzato ad aria
e le strutture dell’epid simulato come nel dataset

Monaco@MONACOO2 - [124737, CHELLI* PIETRO, CTQA, CTappMM, CTappMM-QAT]

A Custom italiano (ltalia) Format In-use  Style ™ 7

Tools  Workspace  Fusion  Contouring  Plan Options [CEURIGY
" 7% ClosePlan T, New Beam ~ Rx ID:
Z Delete Plan ? oA - =% calculation Praperties
Mew Edit
Plan = % Import Plan Template Beam
Plan Beam Port
g Workspace < 553 #h SS CTOA ¥y CloppMM-0A1
3 o
=< L
Z Image Fusion
= Study 54693
=% CT1
S #» 33_CTI1
[ 4Gyinzh
= [ CTappMM
= &
O T apphh @3/
= ‘__ £FgA
e 55 L7gd
Load Urload Unload &l
Isodoses - 1 x
Felative Mode
100.00f% = 2,000] Gy .
Custom - | Saveas
D 3D/EEV
2100  off - |off -
2.000 off - |Ooff -
1900 Off - |off -
1800  Off - |off -
1700 Off - |off -
'
1600 Off - |off -
1500 oF - o , Structures
140 of - off - @ +
0.985 off - Off z Name & Color Visible Lock Volume (am?)  Type Force ED Fil ED
o6m  Joff - |off - | EPD v 6335.37% Internal - v
Al 20 On All 3D/BEV On EPID_guidaPos 5 112303.351 External - ~
F esternoSlab10cm 5 3030.452 Internal - ~

0i

Beam:

Relative ED

1.000
0.010
0.010

Shaow 2D Qutiines

MU Cursor

2D Transparency

T

B Gria ype: [pose - T
L

Volume g5 G Units:| 0670 00 Plan
Cursor Approval

ume Sta

Total Volume DVH Structure Visibility > 1 x

tron densities are overridden on
d o Stucture Name 4
¥ Intemal
2 EPID
2 estemoSlab10cm
v Extemal
2 EPID_guidaPos

v ax
Couch Al Layers

Adapt Setup

3D/BEV Transparency
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QA pre-trattamento

Step per ottenere la distribuzione della dose portale

3) Calcolo della dose ed estrazione della dose nel piano dell’epid

‘Workspace Fusion

T i) Zoom Area 3
ORI N
. 22, Magnifying Glass - 3D

Pan  Zoom Volume Jump to
Cursor Point...w & Reset =

Navigate
m Workspace
@
= =
2 &
= Image Fusion nning
= Study G463
5% CTl
B 4 55 CTI
[0 4Gyin2i
= [ CTappMM
= g
W LT aopMA-GA 7
B £Fgd
ah 55 LT
Load Urload
Isodoses
Fielative Mode
Gy
2,100
1.941
~ 1.782
- 1623
— 1464
~ 1.306
~ 1.147
0.988
0.829
0.670

Maonaco@MONACOO2 - [124737,

Contouring Plan Options [ZELLILT Output

CHELLI*PIETRO, CTQA, CTappMM, CTappMM-QA1]

=] Measure Tool

30T e Affects: Window: &0 | & Presets:
3D z CTOA - | Level: 0 - CTDICOM
Window =
R and Level ™ APPly to Same Type E2y Save As Preset %L Save As Studyset Default

Window and Level

> 1 % CTQA & 55 CTQA  §p CTappMM-QA1
19
Plan Review
) & CToA  4's S5 CTQA Ny CTappMM-QA1
Unload Al
v 3 X

» Interest Points & Markers@MONACOO0Z - [124737, CHELLI*PIETRO, CTOA, CTappMM, CTappMM-0AT1]

New Interest Point ¥ (cm) Z (cm) Desaription

New Marker 0.00 0.00 iso

0.00 -60.60 misura
Jump to Point

Delete

Density

& X

Total Dose (Gy)

0.434
0.671

mo Remove Measures

verrides used in Mona

[ Grid
Contour Autasave

Toals

utside the patient volume / Electron densities are
pped

Dose Plane Output

Transverse
Sagittal
w| Coronal

Mean Dose (Gy) Min Dose {Gy) Max Dose (Gy)

0.438 0.404 0.491 All Beams

0.676 0.637 0.719

I Show Interest Points . m & II é
Editin | Show Markers iR
) Auziliary Interest Points Structure Image Anatomical
Lines | and Markers Analysis Statistics  Groups

Calculation Properties !

# Custom italiano (Italia) Format It

Structure Visibility

rridden on
] Structu
¥l Intemg
v EFID
£ estemo:
v Extermd
& EPID_g|

& X

0.00

0.00

-60.60

# Individual Beams

Grid Settings
Grid Spadng {cm):

Calculate Dose Deposition to:

Force entire patient to be treated as water:
Grid Settings changes will be applied to ALL Rx IDs.

Algorithm Settings

Algorithm:

Statistical Uncertainty {36):

Per Control Point

®) Per Calculation

0. 30}

Mediurn =
Mante Carlo Photon

1.00

124737.CTappMM-QA 1. Transverse.0.00.

124737.CTappMM-QA 1. 5agittal.0.00. %

124737.CTappMM-QA1.Coronal. -606.00.

As Viewed

Cancel
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Prove e primi risultati

Prova con un piano effettuato
su un fantoccio, poi ricalcolato
in aria con gantry a 0°
- Gamma 3%/3mm globale
sia assoluto che relativo per
la valutazione
91 % assoluto
99.9 % relativo

TPS PD
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100

=50

-100

-150

-150 -100 -50 0 50
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QA pre-trattamento
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Prove e primi risultati Ul asiazle Gamma ndex (bsolute)
Prova con un piano paziente, ; : o]
poi ricalcolato in aria a 0°
- Gamma 3%/3mm globale I R

—-150 -100 -50 0 50 100 150 -150 -100 -50 0 50 100 150 -150 -100 -50 0 50 100 150 023

sia assoluto che relativo per
la ValutaZ|One Distribuzione Gamma Index

Horizontal profile 1e6 Vertical Profile 1e6 (Pass Rate)

0.00

62 450/ l t —— TPS PD N -=-- EPID — TPS PD A -=-- EPID ; mm Abolute: 62.45%
R ~ i . o, .
. 0 a SS O U O 300 1 Predicted PD /' \ 300 Predicted PD ',,,’ \ 10000 - Relative: 95.65%
/
% relati : N j Iy
95.65% relativo
8000 -
200 7 re 200 - -6
3 ElG) S 6000
= o =,
2 150 - \ o g 150 o
o 1 | Al (O l 4 OO
fat i 4u A 4w
4000 -
100 100 -
|
L5 -2
50 7 1 50 1 2000 - :
‘ VT
0 =raes L 0 0 h
o

-150 -100 -50 0 50 100 150 -150 -100 -50 0 50 100 150 0.0 0.5 1.0 15 2.0 2.5 3.0
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Prove e primi risultati

Prova con un piano paziente,
poi ricalcolato in ariaa 0°
- Gamma 3%/3mm globale
sia assoluto che relativo per
la valutazione
73.64% assoluto
96.93% relativo
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=150
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Dose [cGy]
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QA pre-trattamento

TPS PD
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20
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0
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— TPS PD ~ ——- EPID

Predicted PD / \
/
‘\\.‘M
-150 -100 -50 0 50 100 150

2.5

r2.0

EPID [a.u.]

o
=]

ro.5

r0.0

150

100

50

-100

-150

70 A

60

Dose [cGy]

20 1

Predicted PD

i

w
o
1

80
60
40
20
—-150 -100 -50 0 50 100 150
0
Vertical Profile 1e6
— TPSPD ~ s==nERB T
: N
Predicted PD I} ;
A\ N/
:|l\_,/
2
)
i
|
| l
|
1 i
) {
f {
f 1
_ 1 1
"J -
e ——
-150 -100 -50 0 50 100 150

r1.25

e

o

o
EPID [a.u.]

o
~
v

F0.50

r0.25

r0.00

150 4

100 4

50

—100 A

—150 1

14000 -

12000 -

10000

8000 -

6000 A

4000 A

2000 A

2.00

Gamma Index (Absolute) 175

r 1.00

- 0.75

0.50

—-150 -100 -50 0 50 100 150
0.00

Distribuzione Gamma Index
(Pass Rate)

= Abolute: 73.64%
Relative: 96.93%

0.0 0.5 1.0 1.5 2.0 2.5
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Prove e primi risultati

Prova con un piano paziente,
poi ricalcolato in ariaa 0°
- Gamma 3%/3mm globale
sia assoluto che relativo per
la valutazione
68.04% assoluto
98.46% relativo

Dose [cGy]
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100

50
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=50

-100

-150

-150 -100 -50 0

QA pre-trattamento
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Prove e primi risultati

Prova con un piano paziente,
poi ricalcolato in ariaa 0°
- Gamma 3%/3mm globale
sia assoluto che relativo per
la valutazione
67.18% assoluto
83.76% relativo

QA pre-trattamento
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Prove e primi risultati

Tabella riassuntiva e confronto se irraggiamento al versa HD 4 o al versa HD 2

QA pre-trattamento

VHD2 VHD4
Gamma 3%/3mm | Gamma 3%/3mm | Gamma 3%/3mm Samma
3%/3mm
Pl 10% thr. 10% thr. 10% thr. 10% th
2 Absolute Relative Absolute Relat'v:;
i
Global Global Global Global
QAPlanl-
; ; : bo%
129174 57.39% 96.15% 62.45% 95.659%
QAPlan2-
.97 : 7 o B X
124607 59.97% 98.65% 3.64% 96.93%
QAPlan 3-
61.43% 9.3 .04 98.469%
124629 1.43 99.319% 68.049% 8 Q)
QAPlan4-
124674 56.78% 84.389% 67.18% 83.73%
QAPlan5-Lung Sk 99.90%

injury
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QA pre-trattamento

Ho 18 dosi portali con le corrispettive immagini EPID + 15 dosi portali
a cui manca la corrispondete EPID (da fare)

Possibile riallenamento della rete per ottenere risulati migliori
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Development and validation of a
robust dataset using commmercial

TPS and dose measurements
devices for deep learning in transit
dosimetry
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