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POSITIONING ANMDMOBILIZING
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PATIENT SET UP CRCBD

POSITIONING ANDMOBILIZING

Immobilizationin CRT:
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PATIENT SET UP CRCBD

Immobilizationin 3DCRT:
customizedo the patient
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The coordinate systemof the equipmentmust match with the coordinate systemon the
patient, andthe two originmust match

RadiopaqueMarker overthe skinmarkerin orderto seethemin CTaquisition
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Imageregistrationwith other Modality for Contouringin 3D-CRT

Optional in 3BCRT
Mandatoryin Advanced3D-
CRT




3D-CRTPTV ICRU 552

PTV. PLANNING TARGET VOLUI+/IE

PTVis a geometricconceptdesignedto ensurethat the radiotherapyprescriptiondoseis
the dosedeliveredto the CTV

PTV=CTV+IM+SM

the internal margin(IM), that takesin accountthe variationof CT\hat mayresult from:
X respiration

x different filling of bladderand rectum

X heathbeat

X intestine movements

X ...

they are physiologicalariationswhichare difficult or impossibleto control.

the set up margin (SM) that takes in account the overall inaccuracyand lack of
reproducibility in patient positioning,in beam alignmentand field dimensions during a
sessiomandthrough all treatment sessionthey dependson:

X variationin patient positioning

x mechanicalincertaintiesof the equipment

x dosimetricuncertainties

x transfersetup errorsfrom CTor simulatorto the treatment unit

x humanfactors




3D-CRTPTV

Medical Physicist
Audit of set uperror
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3D-CR1TPRV

PRV PLANNING ORGAN AT RISK VOLUME

iIn some specificcircumstancesit is necessarto add a marginanalogous
to the PTVmarginaroundan or to ensurethat the organcannotreceivea
higher than safe dose this givesa planning organ at risk volume This
appliesto an organ such as the spinal cord, where damageto a small
amountof normaltissuewould producea severeclinicalmanifestation
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BEAM ENERGY

preferably small depth target, low energy big depth target, high
energy(exceptlow electrondensitytissuesg for examplelung)

because. & (i El§orithmshave different accuracyparticularly
In low hounsfieldunits (low density)NJB 3 A .2.6/N&d/$hotons
may be the prudentchoice

avoide energy XX 8 MV In the presence of CIEDor
Pacemakerbecause the production of neutron could
damageelectricaldevices
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DOSE PRESCRIPTION <f°/

FROM ICRU 50 ~ !4

a

THE ICRU REFERENCE POINT

3.3 generalrecommendationdor reporting doses
the dosesat or near the center of the planningtarget volume as well as the maximumand the
minimumdoseto the PTVshallbe reported X

3.3.1the ICRUeferencepoint

the ICRUeferencepoint shallbe selectedaccordingto the following generalcriteria:

A the doseat the point should be clinicallyrelevant and representativeof the dosethroughout the
planningtarget volume

A the point shouldbe easyto definein a clearand unambiguousvay

A the point shouldbe selectedwhere the dosecanbe accuratelydetermined(physicakaccuracy

A the point shouldbe selectedin aregionwherethere is no steepdosegradient

¥

a treatment plannedin SADcondition, is usuallynormalizedand prescribedat isocenterthat became
the ICRUeferencepoint

X.but the isocenterandthe prescriptionpoint couldbe different.
Ais this casenormaliationmust match with the prescriptionpoint that becamethe ICRUreference
point




WEDGE

In somesituations there isthe necessityto introduce abeammodificatorto
correctthe iIsodosesurves to maintain acorrectdosedistributionon PTV

- *‘( RN
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PHYSICAL WEDGE
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O Weight MU (® Weight dose Balance weights Scale to prescription

No. Name Descripion MU/fx Beamdoseto | Clamp | Relative values iso [cGy] = DSP [cGyl
POI iso [cGy] MU Weight Dose weight [34]

167.76 3750 O " 75.00 "37s0 3666
5840 1250 0 ™ 25.00 1250 1193

75% BEANWEIGHTFHAT BEAM GIVE THE 75% OF THE
PRESCRIBE DOSE AT THE PRESCRIPTION POINT
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Beams  Control Points  Treat and Protect  Beam Weighting  Beam Dose Specification Points
O Weight MU (® Weight dose Balance weights Scale to prescription

No. Name Description MU/fx Beamdoseto | Clamp | Relative values iso [cGy] = DSP [cGyl
POI iso [cGy] MU Weight Dose weight [34]
111.84 2500 O @ ) T2s00 (2444
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The main drawbackof the DVHsis the lossof spatial information that resultsfrom the
condensationof datawhen DVHsare calculated




OTHER QUANTITATIVE EVALUATION : EXAMPLES

Homogeneityindex( N P T V stepitess )
)1%' Dgg)/o DX%- Dose atX%of PTV Volume

Dprescripton

Conformitynumber( hiowreferencalosefitt h e

TV TV RI =referenceisodose
VRI=referenceisodose volume
RI 3 RI TV = target volume
TV V T\RI= target volumecoveredby referenceisodose
RI =intersectionof TV and VRI

HI =

CN=

Healty TissueConformity Index

RI =referenceisodose

HTC' — TVRI VRi=referenceisodose volume
_ \/ TV = target volume
RI T\RI= target volumecoveredby referenceisodose

=intersectionof TV and VRI

Conformityindex L. Feuvretet al. I.J.Radiation OncologyBiology Physic20064 CNC 2 NJY dzf IRiet = y Qi

PT



DRR

Digitally Reconstructed Radiographs

A digitally reconstructed radiograpbRR is the
I NJi Aver€loh bf an Xay image. It can be
computed from CT data and is a tvdomensional

(2D) image simulating a normal X ray image or
b dz2 N2 anagelJA O

A digitally reconstructed radiograph (DRR) BECOME THE REFERENCE IMAGES FOR
UP OF THE PATIENT BEFORE THE TREATMENT




METALARTIFACTS

Metal Prostheses
must be avoid

Contourartifactandassignea
new densityvalue generally
water

the impact of dental metahrtifactson head and nechknrt dose distributions Radiotherapyand Oncology79
(2006) 198202

REPORT 63 AAPM (20@3)simetricconsiderations for patients with HIP prostheses undergoing pelvic
irradiation



3D-CRT PLANNING: BREAST CASE

BREAST

Left Anterior Descendingrtery

Lymph node Windpipe (LAD)
Right main Left main
bronchus bronchus

Two layers of pleura

Patients with breast cancer can be (very) long term survivall| /<
patients, and this is a good endpoint in breast cancertreatment. || /
However just becauselongterm survival patients the radiation ||
radiation-induced

treatment can stimulate the development of

cancers which includes second primaries in the contralateral

breast




3D-CRT PLANNING:
BREAST CASE

_ Dosefor Fraction

50Gy 2 Gy
OAR Dmax Dmean Contraints Other, if it is
Gy Gy possible
LAD 20
Heart 20 ) V5%< 25% Dmeark3Gy
Lung V15Gy< 15% Isodose 50% 2cm
VSGy< 42% from thorax wall

ControlateralBreast 3%

Standard treatmentecnique 2tangentialfieldswith
wedgeor FeRecnique



Open in air >
2cm

3D-CRT PLANNING: BREAST CASE




3D-CRT PLANNING: BREAST CASE

X.pair of tangentialradiation beamswith wedge.

_»

ALIGNE THE PENUMBRA OF THE TWO &lliewD$
FOR THE MINIMUM PENUMBRA VerSUS?E?F and

\\\\\\ Lung
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Relative dase [%]
46.592 70.488
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Relative dose [%]
46.992 70.488

0Qo
Dose [cGy]
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ControlateralBreastis OAR

Plan dose: TEST2019 (CT)
Clinical: Collapsed Cone v5.0°

Position: 18.43 0.00 -2.92 cm

N
C7: g5aHU S5
Dose:"18.37% of 5000 [918] cGy




3D-CRT PLANNING: BREAST |

CASE

Plan dose: TEST2019 (CT 1)
Clinical: Collapsed Cone v5.0

Position: -1.76 -1.50 6.68 cm
CT: -743HU

Density: 0.24 g/cm?

Dose: 2.03% of 5000 [102] cGy

Generic CT

Transversal: -1.50 cm
Slice 43/87

PRESCRIPTION POINT = ISOCENTER

ey oo B2

% of 5000 cGy
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t wO{/wLt¢Lhb thLb¢ T

Plan dose: TEST201 9(ET 1) " s Y O 52
Clinical: Collapsed Cone'v5:0, % of 5000 oGy
Position: 12.95 0.00 9.85 cm a 110
CT: -24 HU s 107
Density: 1.00 gfcm? N 105
Dose: 98:15% of 5000 [4907] cGy N :

CT:CT1
Generic CT

Transversal: 0.00 cm
Slice 46/87
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3D-CRT PLANNING: PANCREAS CASE

ROI
® v Targets (2)
@ PTV54_ICTP
@ PTV45_ICTP
v Organs at risk (9)

RayStation 8B SP1 *Patient name: 3D-CRT_PANCREAS

Automated Planning v

Image Registration | Structure Definition | Deformable Registration
ROI! Tools [E C\
POI Tools +

I Select New ROI
v v

@ W Stomach_ICTP
% DB B O

CURRENT ROI

Approval I mOmeny
Fusion

2D 3D
4l ‘Matl | —

|D: 3D-CRT_PANCREAS

Patient Data | Patient Modeling v | Plan Design v Optimization v Evaluation v QA

- Brush J°J Spline Show

Case:CASE1 RayStat - IT Italiano (italia) @Guida = D x

Delivery v v8.1.1.8

%

Region
growing

Plan Dose

‘_ b Translate

.- (¥ Rotate
bl ", Scale
3D EDITING

B testl * 9% testl

Mode:

Smart brush < Polygon

| Freehand

Accept current
Smart contour | Accept al
CONTOURING INTERPOLATION

ZD 3D

DOSE IS NOT CALCULATED WITH CURRENT DOSE ENGINE VERSION.

Plan dose: test1 [CT 1)
Clinical: Collapsed Cone +4.0 A

B Stomach_ICTP

Spinal_Cord_ICTP
SmallBowel_ICTP
Lung_ICTP
Liver_ICTP
KidneyRT_ICTP
KidneyLt ICTP
Heart_ICTP

[W] external_icTP

s Y @ %2 DOSEIS NDT CALCULATECR#IME F!!HEN:T'D'D-SE ENGINEWERSION. 52
% of 4500 cGy Plan doseI test! [CT 1)

Clinical: Collapsed Cone v4!
110

107]
105

100

B0} crcT
50 Anonymized

CT:CT1

Anonymized

Transversal: -6.00 cm
Slice 22/61

Image Set Library

o8 Sagitat 021cm 0

‘20 3D

DOSE IS NOT CALCUBATED™WITH
Plan dose: test1 (BT 1]
Clinical: Collapsed Cone vU

Anonymized
Coronal: 1.87 cm

Primary: CT1  Secondary: -




—Stomach

L85 S Prescription
"l'a« Co : _.: (‘
3 2. B iLr?tlgsetine 45 Gy

32009 WebMD, LLC,

N
Iy ir:'t‘gstine o4 Gy 1

1 PLAN 25 FR ON PTV 45+ 2 PLAN 5 FR ON PTV 54

Dmax Dmean Contraints Other, if it is
Gy possible
Spinalcoord Dmax<45Gy
Kidney 18 V12Gy< 55%

V20Gy< 30%
V28Gy< 20%

Liver 30

Intestine/Stomach 50 V45Gy <195CC
(peritonealcavity)

Heart V25Gy <10%




3D-CRT PLANNING: PANCREAS CASE

Plan: test1 / Beam Set: test] OV

% of 4500 cGy
@® v Targets (2)

© Fusi Startingtreatment tecnique 4 boxfields (180°-90°-0°-27C°) 7]
Ll with prescriptionto isocenter andequalweights Higest

v Organs at risk (9)
I W Stomach_ICTP e n e rgy
&® MW Spinal_Cord_ICTP
B SmallBowel _ICTP
B Lung_ICTP
W Liver_ICTP
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M Kidneylt ICTP
B Heart_ICTP
(W] External_iCTP
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Scripting

Treatment Course Protocols

Visualization

| Create new material... |

([ ROI/POI details ) CT-CT1
D Sagittal: -0.21 cm







