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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE:    
A detector design for radiotracer imaging of breast cancer is proposed, in which pinhole cameras image 
through small gaps between another group of cameras, leading to greater detection sensitivity.  The 
properties of such imaging arrays will be investigated through computer simulation, while also 
developing imaging hardware for preliminary experimental tests of the concept. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
          This project is concerned with the design, predicted performance, and early-stage prototyping of a 
novel detector geometry for radiotracer imaging of the breast for cancer detection and disease 
management.  While much progress in scintimammography has been made using conventional nuclear 
medicine equipment or specialized single-camera scanners, the advantages of highly parallel detector 
arrays (vastly increased detection sensitivity, the elimination of the expense and complexity of camera 
motion) are too attractive to be ignored for long, especially given the continued development and 
diminishing cost of advanced detectors types, e.g., CZT, for nuclear medicine.  This project seeks to 
further increase the sensitivity of the multiple-detector approach by using an array of pinhole detectors to 
image through the gaps in another array of pinhole detectors.  This staggered array of pinhole cameras 
will have greater sensitivity than would a single layer of cameras; to first order, the sensitivity would be 
roughly doubled.  In addition, the camera layer closer to the object could be placed closer to the object 
than would be feasible for a single layer, missing some parts of the object, but with these parts viewed by 
the second layer of cameras.  Computer programs will be developed and used to simulate projection data 
and to reconstruct images to investigate the image data collection capabilities of such arrays, to 
investigate the properties of images reconstructed using such geometries, and to check for unwanted 
image artifacts.  A simple gamma camera will be assembled to begin testing detector configurations 
based on the simulation results.  Simulated and experimental data will serve as pilot data to pursue further 
f diEXECUTIVE SUMMARY:  
          Mammography is a well-known x-ray technique for early detection of breast cancer. It is a highly 
effective screening tool, but it is not perfect, and other medical imaging modalities are useful either as a 
supplement to mammography or for tasks such as characterizing known cancers, for which 
mammography is less effective.  Radiotracer imaging, or nuclear medicine imaging, is used in the clinic 
for breast cancer diagnosis and characterization.  Special-purpose equipment is being to image breast 
cancer using minute amounts of radioactively labeled chemicals.  These chemicals bind to cancer cells, 
and the radiation they emit shows up on the resulting image. 
          The radiation dose to the patient is small, but still, the radiation emerging from the patient should 
be used efficiently, to get the best possible clinical image for the radiation used. Efficiency can be 
increased by using several gamma-ray cameras, to detect photons that would have gone to waste.  
Surrounding the breast with cameras presents a practical limit, unless there is a way to place a camera 
behind the other cameras and image between them. For one type of camera, called a pinhole camera, this 
can be done, given they camera’s pyramid shape.   
           This project will develop the computer software to analyze such two-layer camera arrays for breast 
cancer imaging, and will build a prototype camera to begin testing these results. California, the nation, 
and the world would share in the benefits of a more effective tool against breast cancer.  Manufacturing 
devices like this in California is a quite plausible, and would contribute to local and state economies. 


