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Cancer Treatment

»Surgery
» Radiation Therapy

» Systemic Treatment
» Palliative Care




Emerging trends
In
Radiotherapy
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Radiation Therapy (I)

Machine

-Deep x-ray
-Co-60 Teletherapy
-Linear accelerator

_Particle beam :- Proton
— Carbon-lon




Radiation Therapy (ll)

Technique
- 2D

- 3DCRT
-4DRT
-VMAT

-SRS/SRT
-SBRT




Advance in Radiation
Oncology

Needs :- Good quality and accurate
imaging system.
- Modern radiation treatment
planning.
- Sophisticated radiation
treatment machine.

- Experience/ expert team.
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CT scan
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MRI

MRI Scanner Cutaway

Patient

Gradient
Coils

Magnet

Scanner
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MRI Images
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PET/CT scan (Functional Imaging)
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PET / CT change in clinical stage (%)

Lung cancer > 40 %
Colorectal cancer 42 %
Lymphoma 44 %
Breast cancer 31 %

J Nucl Med 2002 ;43 ;752-75

J Nucl Med 2001 ;42 ;586 - 59
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J Nucl Med 2001 ;42 ;1139
J Nucl Med 2001 ;42 ;1334 - 1337




IMAGE FUSION

CT-CT FUSION

normal OAR

Isvweruradmluan
WATTANOSOTH HOSPITAL

[svwarurav:i§onsoinw




IMAGE FUSION

CT-MRI FUSION
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IMAGE FUSION

CT-PET FUSION
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Nasopharynx
organ delineation
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organ delineation
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RADIATION TREATMENT
PLANNING (RTP)




RT treatment

» The highest probability of care with the least
morbidity

» 2D 3D IMRT /IGRT
- Biolegic variables
> Set up error/ organ movement

» The abilities to identify the cancer cells and
target them with radiation

Isvweruradmluan
WATTANOSOTH HOSPITAL
Isvwaquirau:iSongoinw




Intensity Modulated Radiotherapy

2D-RT 3D-CRT=—=—IMRT
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Goal: Delivery of higher dose to the tumour and a lower dose to the OAR
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Two-Dimensional Radiation Therapy (2D RT)
or Conventional Radiation Therapy

. Is a simple standard
radiation treatment

« Dose of radiation
distribution is equally
to tumor and normal

tissue

£ XI-1. Diagram showing a cobalt 60 field superimposed on the cross-sectional diagram
at the level of the tonsil.
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2D RT

Both tumor and normal tissue receive the same
radiation dose
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2D-Tangential beams

- "Cal Pt for 20" = 4736 chy

—————————————————————————————————————————————

[ L |
*Better precise beam to target

with dose homogeneity
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Breast Board
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Radiation planning: Lung

FIMAL FINAL 1 R e FINAL
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2D VS 3D / IMRT Technique

WGT-PLAIN

Isvweruradmluan
WATTANOSOTH HOSPITAL

[svwarurav:i§onsoinw

CA Cervix




Radiation planning: Rectum
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Absolute Absolute

THRT IHRT L 1 Y -3 IMRT
Abzolute Abzolute o : LY Abzolute
1 ! B I

Isvweruradmluan
WATTANOSOTH HOSPITAL

[svwarurav:i§onsoinw




RT TECHNIQUE: RECTAL CANCER
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CA PROSTATE
(IMRT Technique)

B 85.0%
W 90.0%
W 95.0%
" W119.0%
100.0 % = 1.89 Gy

rosta e with semmal vesicle Prostate w1th semmal Veélcle and
pelvic lymphnode
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Body Immobilization Devices (Vac-loc)
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Radiation planning: Brain
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Cranial Immobilization with Localizing
box
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IMRT whole spine radiation
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Radiation Treatment
Machines
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LINAC
with MLC
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MULTILEAF COLLIMATOR
(MLC)




Novalis
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Four Dimension Radiation Therapy
(4D RT)

W 255WL: 128
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Four Dimension Radiation Therapy (4D
RT)

Novalis Adaptive Gating

SN
e \Q

Isvweruradmluan
WATTANOSOTH HOSPITAL

Isvwauirau:iSongoinw




Four Dimension Radiation Therapy
Novalis AGBHRE Gating

Large margins are traditionally required to compensate for respiration induced organ motion

Reduced

Treatment Margin
Treatment

Margin
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IGRT (Image-Guided Radiation Therapy)

Stereoscopic Imaging

* Acquisition of
first X-ray image

* Acquisition of
second X-ray image
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MWIA LRI ATRANIIANYTIFUUL T2 UUNNAD
( Image Guided Radiation Therapy, IGRT)
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SYNERGY VMAT
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Volumetric Modulated Arc Therapy
(VMAT)

The radiation deliver with continuous varying
B Gantry rotation

m Gantry speed
B Multileaf Collimator (MLC)

B Collimator angle
B Dose

rato

HIGHLY CONFORMAL PLANS CAN BE DELIVERED IN

SINGLE OR FEW ARC TREATMENTS IN VERY SHORT
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Volumetric Modulated Arc Therapy
(VMAT)
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( VMAT, Volumetric Modulated Arc Therapy )
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Radiation planning: CBD cancer




Summary

1.The improvement of imaging in oncology
 More accurate staging
» Better localization / delineation target
organ

2.Modern radiation treatment planning system
(RTP)
: 3DCRT, IMRT, VMAT

improvement in sophisticate radiation
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Results in

1. Accuracy and precision

2.

Escalation ( higher) radiation dose to target
tissue

. Lower/decrease radiation dose to non-

target (organ at risk) tissue

or control
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Brachytherapy
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3D BRACHYTHERAPY
DOSE DISTRIBUTION

AXIAL VIEW AP VIEW
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TOMOTHERAPY PLANNING
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TOMOTHERAPY PLANNING

(b)

PTV-GTV,_, , PTV-GTV

{cy Mg

Brain stem PTV-G
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CYBERKNIFE
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Cyberknife

L8

Synchrony PC Diagnostic x-my soumce
% 4 TLS PC 3 ¥
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Particle beam

In Cancer
treatment
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DOSE

Particle beam therapy
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Proton Therapy

»
> Prasert Lertsanguansi%

Germany 2013 PTCOG conference
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Paraspinal tumour treated with
IXRT VS. [PRT

© 10 2 3 40 5 60 70 @&
Dose [Gy]

Dase [Gy]

From Weber et al, Int. J. Radiation Oncology Biol. Phys., Vol. 58, No. 5, pp. 1596-1606, 2004

-

Paraspinal tumour treated with
IXRT Vs. [PRT
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Carbon ion Therapy




Heidelberg lon Therapy Center

compact design
full clinical integration
rasterscanning only

low-LET modality:
Protons (later He)

high-LET modality:
Carbon (Oxygen)

lon selection within
minutes

world-wide first
scanning

lon gantry
> 1000 patients/year

> 15.000
fractions/year

Th. Haberer, Heidelberg lon Therapy Center




Particle Beam Therapy

¥ -Rays- 30 Conformal Techniguea ¥ Hays - Intensity Modu lated Radict herapy Passiely Scallered Photon
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Seminars in Radiation Oncology

Volume 23, Issue 2, April 2013, Pages 88-96
Controversies in Proton Therapy

Martijn Engelsman, PhD,
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Carbon ion Therapy

® Six months after CIRT
«©) Dose distribution for the tumor
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THANK YOU
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