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HEALTH PHYSICS AT NATIONAL CANCER INSTITUTE OF GENOA

Medical Physics Department: 
five physicists



one engineer

Works in collaboration with the Radiotherapy and the Radiodiagnostic Medical Services.

Facilities installed in our Institute:

1. Three LINACs (5 X-ray beams, 10 e- beams)

2. A treatment simulator

3. A Brachytherapy unit

4. A spiral CT

5. Different X-ray tubes

6. [image: image2.jpg]7] WARNTIG: Wormalization moda reset to Unnormalized



A MRI device

OUR VARIAN 2100 C/D LINAC
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A TREATMENT PLANNING SESSION

Our Activity

· 2D Treatment Planning

· 3D Treatment Planning for patients who need it

· Quality assurance maintenance for all apparatus

· Dosimetry for all LINACs

· Total body irradiation for patients affected by leukaemia.

Possible application of GEANT4:

· Brachytherapy

· Scatter compensation for megavoltage 3D CT

· LINAC head simulation

· Scatter analysis in total body irradiation
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BRACHYTHERAPY: a method of radiation therapy in which encapsulated sources are utilised to deliver radiation within distances of a few centimetres using surface, intracavitary or interstitial implantation.

The goal of this therapy is to enhance tumor sterilisation while minimising damage to normal tissue structures.

A number of advantages are provided by brachytherapy applications, which include:

· enhanced precision in the localisation of dose distributions to irregular tumor shapes

· potentially lower morbidity.
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AN ENDOCAVITARY BRACHYTHERAPY TREATMENT
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RADIONUCLIDES AVAILABLE

192Ir ( <E> ( = 0.38 MeV, T1/2 = 74.02 d )

At the National Cancer Institute of Genoa, we have installed a MICROSELECTRON afterloading High Dose Rate (HDR) system.

This system uses a source of 192Ir, which can be programmed to stay in specific positions for defined periods of time.

For each patient the physicist elaborates a treatment planning using appropriate software.

[image: image8.wmf]Titolo:

DRR.EPS

Autore:

CorelDRAW!

Anteprima:

L'immagine EPS non è stata salvata 

con l'anteprima inclusa in essa.

Commento:

L'immagine EPS potrà essere stampata con una stampante 

PostScript e non con 

altri tipi di stampante.


ISODOSE DISTRIBUTION FOR A BRACHYTHERAPY PLANNING
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USE OF GEANT4 IN BRACHYTHERAPY

Calibration of the radionuclide source strength is an essential part of any brachytherapy quality assurance programme. The MICROSELECTRON sources are supplied with a calibration certificate that specifies air kerma rate measure at a distance of 1 m. For every new source we perform the measure of the air kerma rate following the Protocol for the Basic Dosimetry in Radiotherapy with Brachytherapy Sources of the Italian Association of Biomedical Physics.

· Simulation with GEANT4 of the measured air kerma rate

· Simulation with GEANT4 of isodose distribution for the calculation of anisotropy coefficients for unshielded and shielded vaginal treatments.
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" Projection Data Set (Intensity Profiles)

* 6 MV X-ray beam
| * 120 projections over the full arc

* 512 x 512 detector elements (0.6 x 0.6 mm?)
| source-to-isocentre distance 1005 mm

* source-to-detector distance 1178 mm
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Thicknesses including
Beam Hardening Correction

Water-equivalent Radiological Thicknesses

Maps of water-equivalent
radiological thicknesses w

3D reconstruction 3D reconstruction
(FDK Algorithm) (FDK Algorithm)

Attenuation
Coefficients

512 x 512 x 512 voxels
(0.5 x 0.5 x 0.5 mm?3)





OUR CUSTOM CALIBRATION JIG

MEGAVOLTAGE 3D CT

· Currently a major topic of research in RT.

· Provides a tool to do on-line evaluation of patient positioning and target morphology (treatment verification).

· Based on fully 3D reconstruction algorithms from megavoltage radiographs.


3D MEGAVOLTAGE RECONSTRUCTION

USE OF GEANT4 FOR SCATTER COMPENSATION IN MEGAVOLTAGE 3D CT


We can use GEANT4 to obtain digitally reconstructed radiographs (DRRs), including full scatter simulation. This is a great improvement over approaches based on ray-casting.


USE OF DRRs IN RADIOTHERAPY

USE OF GEANT4 FOR SCATTER COMPENSATION IN MEGAVOLTAGE 3D CT


The study of DRRs synthesized by GEANT4 may allow us to produce a model for scatter compensation of megavoltage radiographs. This should help in producing a more accurate megavoltage 3D CT reconstruction and therefore a more reliable tool for patient positioning and treatment verification.


SCATTER COMPENSATION FOR MV 3D CT (Bortfeld)







