Short Courses

In order to obtain high quality and quantity PET images, it is important to use appropriate data
correction methods to reconstruct data affected by attenuation, scatter, random coincidence,
detector sensitivity variation etc. This chapter describes the principle and practice of these
correction methods.
6. Image reconstruction

Dr. Taiga Yamaya (Nat. Inst. Radiol. Sci.)
Many kinds of image reconstruction methods such as FBP and OS-EM are practically used in
PET. In this lecture, first we will categorize image reconstruction methods in terms of system
modeling. In a realistic PET imaging, objects (i.e., spatial distribution of Rls) are represented
in a continuous space while measurement data are represented in a discrete space. We refer to
this model as continuous-discrete mapping model. However FBP method is based on
continuous-continuous mapping model and OS-EM method is based on discrete-discrete
mapping model. Next, we will describe our
recent results on development of image reconstruction software for the state-of-the-art "PET-
D4" scanner. The jJPET-D4 achieves not only high spatial resolution but also high scanner
sensitivity by measuring 4-layer depth-of-interaction (DOI) information. In order to reduce
data dimensions without significant loss of spatial resolution, the DOI compression (DOIC)
method was proposed. The DOIC method combines deep pairs of DOI layers into the nearest
shallow pairs of DOI layers with native detector samplings (i.e., without any interpolation).
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The 4-Hour short course will consist of 4-5 lectures on topics that will cover the whole
spectrum of issues in IMRT (For example; IMRT PROCESS OVERVIEW, ACCOUNTING
FOR UNCERTAINTIES IN IMRT, MOTION AND IMRT, IMRT OPTIMIZATION, IMRT
TREATMENT PLANNING, AND IMRT QA).

Learning Objective Understand the process of IMRT.

* Recognize the importance of the team approach in IMRT.

» Identify appropriate target volumes and learn strategies for target volume and organ-at-risk
expansion to account for geometric variations and uncertainties.

* Get familiar with plan optimization process for creation of the best IMRT plans.

* Get familiar with clinical implication and potential pitfalls of IMRT.

* Acquire the practical information on execution of these optimal plans, their verification, and

quality assurances:



