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The Challenge

Major cancers worldwide incidence  deaths worldwide
Breast cancer 1,383,000 300,000 - 400,000
Pancreatic 277,000 266,000

* Interventional imaging techniques

 New technologies to meet this challenge

» Better diagnosis and treatment outcomes for patients
 Reduce the mortality rate of cancer
* Improve patient management

 Reduce cost of treatment
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Sentinel Node Detection

RCS New Start Programme 2007-2008:

Sentinel Lymph Node Biopsy Training Programme
Regionally run programme aimed at all members of the breast care team.




Gamma Cameras and Probes

A dudl heda gamma camera A nuclear probe detector
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Uol Space Research Cenfre

Technologies and Expertise

Opfical, UV, X-rays, gamma rays
Charge Coupled Devices: CCD
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Compact Gamma Camero

Protective cover

Pinhole Collimator

Al window

Scintillator

CCD

CCD chamber and electronics
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Hybrid Gamma Camera (HGC)

« Combined optical and gamma ray imaging

« Scintillator coated CCD

« Complementary to “standard” Gamma Camera
« High spatial resolution (<1mm)

 Energyrange 30-160 keV.
e |nfernational Patents

e Hand held potential

« Point of care testing
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& & University of I The umye}sitg of
> Lelcester Nottingham




Modelling

Structure Variables

Dimensions
Pixel size
Noise effects

Csl:Tl Scintillator Position
Thickness
Column diameters

Al window Thickness

W pinhole collimator  Thickness
Pinhole diameter
Pinhole acceptance

angle
Position
Dimensions
Activity
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Modelling

Events in real image
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Lymph node phantom
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Distance: 7.13 cm Distance: 5.74 cm

e 8 mm hole and three
2 mm holes.

e 10mm and 20mm
spacing

« Activity ratio ~ 16:]1




Thyroid phantoms

Cold spots Hot spot

60mm

Hot Cold
lobe lobe . 14MBq %" Tc




Thyroid Phantom Time Series

200s 400s 600s 800s 1,000s
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HGC Schematic

Imaging display

|

Readout electronics

Gamma camera

Radioisotope

Optical camera

Patient



HGC —In practice
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Hybrid Clinical Simulafion




Lymph node phantoms

* 0.55mm internal diameter ) ;

cannula »“'

« Filled with 9MTc having an . J ’
activity of 2MBg/cm.

« A micro vial containing

60MBQq of 2°™Tc¢ (0.4ml)
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Hybrid gamma-opftical




First Hyborid Clinical Use

« Lymphatic drainage study

« 10MBg ?""Tc-nanocoll infradermal
injection site (1 hour after
injection)

« 9.8MBQg ?"™Tc syringe

« 250mm distance

« 100s acquisition time




Patient - Lacrimal drainage
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Benefits

= Combined opftical and gamma imaging
= Point-of-care imaging
= High spatial resolution

= Reduction of the cost of diagnosis and
freatment

= Affordable technology
= Complementary to existing y cameras
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Development Goals

o Optimisation of the current HGC

Testing of the HGC in the clinical environment
o Evaluation of results and design modification.
 CE marking of the HGC

e Pilof frials with clinicians and surgeons

 Next stage — commercial prototype
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More Information

John Lees
john.lees@le.ac.uk
hitp://www.le.ac.uk/physics/bioimaging/
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Preliminary Evaluation

Performance Characteristic

Field of View

Intrinsic Spatial Resolution

System Spatial Resolution

Spatial Linearity

Spatial Uniformity

Count-Rate Capability

Sensitivity

Energy Resolution
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Nominal (mm)
FWHM (mm)
FWTM (mm)
FWHM (mm)
FWTM (mm)
Absolute (mm)
Differential (mm)

Integral Uniformity (%)

Spread of Differential Uniformity (%)

20% Expected Value (kBq)

Maximum Counts (kBq)
Intrinsic (cps/MBQ)
Extrinsic (cps/MBQq)

FWHM at 141keV (%)

Typical LFOV camera

2109

2.7
7.6
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Contrast Noise Ratio

W 1st w/ 1st space

® 2nd w/ 2nd space

R
—~8

T T '.
40 50 60

Perspex Thickness (mm)
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