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Treatment of cancer
Team work for optimal management

Oncologist: Radiation, Surgical & Medical
Medical Physicist

Radiotherapy Technologists

Nursing staff

Dental Surgeon/ Anesthesiologist
Nutritionist

Medial Social Workers

Occupational/ apeecrdiherapist
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RADIOTHERAPY SIMULATOR BRACHYTHERAPY MACHINE






Teletherapy
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Tx planning
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Conventional Radiotherapy
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Tumor Shape? Normal organ
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DMLC (Dynamic Multileaf Collimator)

A multileaf collimator with computer-controlled
leaves that move during radiation delivery to
produce Iintensity modulated fields.

------------
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CT Simulators

Widely available

CT scans for treatment planning
Patient localization lasers in room
Operated by RT personnel

Flat couch

Virtual simulation software.
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Physical Simulation Virtual Simulator

* 4/2 sections are acquired Separately « 5-8 mm CT slices
& Quard merge using separate software

*MLCs shaping on DRR

i e

« MLCs are overlay on a vision workstation
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Patient Transfer Mode Tools Miew Orientation Plan Simulation Options Help
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Stereotactic radiosurgery

TATA MEMORIAL HOSPITAL
KASALE ASHITA 23-F SISO PLES ©
ET-6501 dE— WC10C
H-SP-CR

14-MAY-2003

Stereos - solid

2Ae LA L L Ll

Gamma knife
Modified Linacs

Proton beam

Firm immobilisation (stereotactic frames)
Treatment planning (dedicated workstations)

WarahdsilieRO Kpri, 2e1very (high QA) >




GAMMA KNIFE

No. Sources -201

Shiclding Dot Beam Channel Each Source -30 Ci
Cobalt-60 Sources

Total ~ 6000 Ci activity

Each Source:

\ Length - 2 cm
Helmet : , Diameter-1 mm

8 i 12-13 pellets in each source
Shielding

Helmet in
Treatment Position

Couch Support \_ /

Sliding Cradle
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LA based Radiosurgery
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3DCRT

Virtual Simulation

(Use CT image set to choose
‘good’ beam directions)

3D Dose calculation/display

BeamEyeView Varanasb #S:ISO April, 2011 25



IMRT

MLC Desired dose

* Revolutionary concept
» Change the MLC leaves to create desired intensities
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CRT

Uniform intensity
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IMRT

Beamlets
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Volume delineation

critical step
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Inverse planning
Dose constraints

» Clinical data for all
organs not available,
a bit arbitrary

* Experience is
needed to determine
which constraints are
more important
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Electronic
Portal Imaging

Device (EPID) Varanasi, ICRO April, 2011
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IMRT for Head and neck cancers

a lot of potential; very exciting

Characteristics
Sparing of spinal cord
Sparing of parotid gland

Dose oAl gAgRs I 34
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Tremendous enthusiasm

PET used in cancers of lung,
head & neck, cervix, brain

Biological target Volume
(BTV)
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2 D Color wash IMRT Color
wash

Donovan E, Radiotherapy and Oncology 2007



Large Breast 9% 15%
Medium Breast 8% 8%
Small Breast 5% 5%

varanasl, TCRO AP, 2011

39



II#

Clinical Target
Volume

Individualised
Motion Margin

Setup &
Equipment Margins

Planning Target Volume
#

i

Clinical Target
Volume

Residual Error.
Margins

Target tracking Treatments
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1st deep inspiration

Patient breaths through PGinterfaced spirometer. Coached
through Slow Vital Capacity maneuver. Monitored by trained
person using custom software.

Beamon during the deep inspiration breath-hold
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Ccomponents:

e Infrared illuminator / CCD
camera

» Reflective external markers

placed on abdomen or chest _ _
I Breathing monitor

» \Workstation to process
signals & generate trigger

(CT) or gate beam (linac) M On/off

FF=—1\
Control workstation Treatment machine
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Tomotherapy

WAR EFRT-Cx Cs| VENTRICLE RT
Vi I, ICRO April, 2011 45
MESOTHELIOMA & BONE METS> P MOD MANTLE FIELD



Varanasi, ICRO April, 2011

46






% &$E&H "$






Proton Therapy
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WHO performance status of O or 1
Pathologically proven, inoperable
NSCLC,

First Phase: Tumour, mediastinum
JIpsilateral hilar, paratracheal nodes with
a 1 cm margin.

Second phase, primary tumour and

known nodal involvement with a 1 cm
margin Varanasi, ICRO April, 2011
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Varian

/01, 2

Varana

Elekta

/
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Bhabhatron Il
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HDR Brachy

Siddhartha
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Simulator-Imagin




Fluence transfer for milling
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A commercial telecobalt adapted for prototype Co-60
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