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This module will cover the main anatomical and functional imaging methods for cancer treatment of laboratory 
small animals. The topics will include computed tomography (CT) with its novel applications in combinations 
with nanoparticle injection (dual-energy CT, x-ray fluorescence CT, x-ray luminescence CT), magnetic 
resonance imaging (MRI), single-photon emission CT (SPECT), positron emission tomography (PET), and 
bioluminescence imaging (BLI). The basic physical principles of all imaging methods will be explained, their 
advantages and limitations highlighted, and practical applications discussed. In addition, a laboratory in spectral 
CT imaging demonstrating its strengths and weaknesses will be offered remotely. 

The course will consist of six recorded lectures, six discussion sessions, a spectral CT laboratory demonstration 
(virtually) and a final project with a presentation. All presentations will be posted on the UVic BrightSpace 
platform and discussion sessions will be delivered virtually on Zoom. 

The module will start on Tuesday October 6, 2020 and will run for seven weeks. The timeline is shown at the 
end of the syllabus. Each lecture will run from 10am-11:30am. 

Students will have ~one week to listen to presentations and read a publication on the presented topic. The 1.5-h 
lectures will consist of a discussion section (~ 1 h) and a journal club (~ 30 min). Each student will be assigned 
at least one figure to discuss.  

A final project will also be part of the module. Students will write a proposal on multi-modality imaging, using 
the knowledge acquired in class. The proposal will be 3 pages long and the module will be concluded by student 
presentations of their proposal (10-20 minutes long depending on number of students in class).  

 Grading ..
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Project proposal presentation rubric (assuming 8-minute presentation time) 
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Week Date (all 2020) Lecture Details 
    1 October 6 Introduction to cancer imaging Why and how we image cancer in patients and 

small animals 

2 October 13 CT imaging History, interaction of x-rays with matter, 
components of a CT scanner 

3 October 20 CT imaging Image acquisition and reconstruction, image 
artifacts and applications for cancer treatment. 

4 October 27 Novel CT imaging modalities Novel imaging modalities – dual energy CT, x-
ray fluorescence CT and x-ray luminescence CT, 
their basic principles and (potential) applications. 

5 November 3 PET and SPECT History, PET and SPECT scanner components, 
image acquisition and reconstruction principles, 
radiotracers, imaging applications and limitations. 

6 November 10 MRI and BLI MRI: history, scanner components, image 
acquisition principles, image reconstruction, MRI 
applications and limitations. BLI: principles, 
apparatus description, image acquisition and 
reconstruction, BLI imaging agents and 
applications. 

7 November 17 Project presentations Student presentations of projects. 


