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3rd Exercise

Treatment planning uncertainties

Proton radiotherapy plan for patients head

Simulating a patient positioning error

Analysing and comparing resulting dose
distributions
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1. Load a head patient case (HEAD AND NECK
orALDERSON.mat)

Organize v New folder

Name Date modified Type

¢ Favorites
Ml Desktop standalone 6/19/2019 8:34 AM  File folder
tools 6/19/2019 8:34 AM  File folder

unitTest 6/19/2019 8:34 AM  File folder
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% Dropbox = vmees 6/19/20198:34 AM  File folder B v
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BOXPHANTOM 6/19/20198:33 AM  MAT File [ 23
4 Libraries || carbon_Generic 6/19/2019 8:34 AM  MAT File
% Documents | HEAD_AND_NECK ! 6/19/20198:33AM  MAT File
J\ Music || [ LIVER 6/19/20198:33 AM  MAT File
[&5] Pictures || photons_Generic 6/19/2019 8:34 AM  MAT File

B videos | 7] PROSTATE 6/19/20198:33 AM  MAT File
| 7] protons_Generic 6/19/2019 8:34 AM  MAT File

+& Homegroup 7] TG119 6/19/20198:34 AM  MAT File
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2. Add three proton beam angles on your own. Calculate and
optimize the dose (,,Calc. Influence Mx“ & ,,Optimize*).
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3. Analyze the result (dose& DVH) and save it
(,Save to GUI*).
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m— TENP_LOBE_LT
m TENP_LOBE_RT
mean sd | max min | D2 D5 D_50 \ D_95 D_98 VOGy | VO06Gy | V12Gy | V19
BRAIN_STEM 0.2845 0.3831 1.5408 0 1.1597 1.0153 0.0030 0 0 1 0.2649 0.0167 -
BRAIN_STEM_PRV 0.2906 0.4099 1.5754 0 1.2980 1.0852 0.0016 0 0 1 0.2896 0.0251 T
CEREBELLUM 0.6355 0.3774 20785 0 13512 1.1661 0.6933 0 0 1 0.5998 0.0469 73233 _
CHIASMA 0 0 0 0 0 0 0 0 0 1 0 0 I
CTV63 21304 0.1945 3.1861 0.9407 24368 24230 21346 1.8175 1.6587 1 1 0.9973 0
GTV 23305 0.1036 27047 1.9940 25353 24398 23381 2149 2.0935 1 1 1
LARYNX 0.9230 0.4283 1.9861 0.2391 1.8607 1.7473 0.3058 0.3375 0.2819 1 0.7891 0.2585 0.
LENS_LT 0 0 0 0 0 0 0 0 0 1 0 0
LENS_RT 0 0 0 0 0 0 0 0 0 1 0 0
LIPS 0.0157 0.0412 02352 1.1603e-35 0.1705 01231 5.8836e-06 47064e-25 6.6316e-30 1 0 0
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4. Simulate a patient positioning error:

Remove the hook at the auto iso-center checkbox and define a

new iso-center. Recalculate the dose by clicking on the ,,Recalc*.
s P QR RE

Load *.matdata | | Calc. influence Mx| | Optimize | Save to GUI R a d
Load DICOM ___ Recalc |

Import from Bin...

Import Dose [

90 180 270

protons v

AU HGAUGTILEVEIR
Generic M

260 220150 | |

const_RBExD ~

| VOIname

| VOItype | pnonty obJ/const penalty‘ dose | EUD volume

| 2 |[PAROTDRT 4 0AR 1square overdosng = 25 NaN NaNl

1 square deviation « 70 NaN

| 1ol lelololo)




L8
w

o o y B8 @ N

Load *mat data | | Calc. influence Mx| | Optimize |

Load DICOM
Import from Bin...

90 180 270
| 000 |

v

b

const_RBExD v

'

VOIname VOI type ipriority%

| 2 |PaROTD RT . OAR

v

UL

obj. / const. penaltyj dose ;EUDi volume

1 square overdosing 100

1 square deviation 1000
2 C— | —— | | I | — e | —r

25 NaN

70 NaN

|
J

NaN

3

.. -
Open 3D-View

physicalDose >

Show DVHQ

1ol Jolololo

Result (i.e. dose v
b

oo - -

I —
0 3186

v BRAIN_STEM




S. Moving “Slice” option find iso-center and analyze and compare the
resulting dose distribution.
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mean std | max min | D2 D5 D_50 ‘ D_95 D 98 VO0Gy | V_09Gy V_18Gy ’ vV 2.7t
BRAIN_STEM 0.5784 0.5092 1.8823 0 1.5814 1.4499 0.5847 0 0 1 0.3294 0.0048 -
BRAIN_STEM_PRV 0.6153 0.5759 2.3528 0 1.8157 1.6326 0.5786 0 0 1 0.3519 0.0240 1
CEREBELLUM 0.9112 0.4681 2.5823 0 1.9048 1.7408 0.8620 0.1636 0.0032 1 0.4588 0.0373 -
CHIASMA 0.2487 0.2353 0.8091 0.0071 0.7505 0.6536 0.2672 0.0169 0.0118 1 0 0 i
CTV63 1.9376 0.6348 4.0525 0.0093 3.1482 2.8966 1.9997 0.7051 0.3469 1 0.9282 0.6441 0. 3
GTV 22150 0.4918 3.9825 0.4100 3.1008 2.8992 2.2980 1.3330 1.0648 1 0.9886 0.7991 0.
LARYNX 0.5702 0.3493 1.7209 0.0422 1.5158 1.2552 0.4717 0.1262 0.1006 1 0.1769 0
LENS_LT 0 0 0 0 0 0 0 0 0 1 0 0
LENS_RT 0 0 0 0 0 0 0 0 0 1 0 0
LIPS 0.0064 0.0261 0.2268 0 0.0963 0.0371 8.7893e-18 0 0 1 0 0
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Results

. Mean doses for diferent regions (Gy) using
three proton beams, with and without patients
movement:

Without movement With movement

Cerebellum 0.6355 0.9112

GTV 2.3305 2.2150

Skin 0.4682 0.4555

Spinal Cord 0.6268 0.7466

PTV70 2.3102 2.1671
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Thank you :)



