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|. INTRODUCTION tions, a Monte Carlo simulator will be used.

Single Photon Emission Computed Tomog- Some 5|mu_lr_:1t!ons Where a_lready performed
to study sensitivity for tilted pinholes. The re-

raphy (SPECT) is a frequently used biomedical Its show that trati | . tant
imaging technique which visualizes functional SUlis show that penetration plays an importan
role (up to 15% for a pinhole with an opening

processes based on the emissiof-odys from 5 . h
within the body. A SPECT camera consists ofa_ngle of45 ) and is hlghly dc_apendgnt on th_e
pinhole design. The simulations will be vali-

two main functional components: the collima- .

tor (to select photons from a certain direction)df'itecj by m_easurements on a prototype muilti-
and the radiation detector. It is mainly the col- pinhole collimator.
limator that defines sensitivity and spatial reso-
lution, two important measures of image qual-
ity. Typically, a higher resolution results in a

lower sensitivity.

The goal of this project is to realize a new
specialized SPECT system for brain imaging
with a better image quality compared to exist-
ing systems by focussing on innovative colli- Mulipinhole
mator design. Collimator
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Figure 1. Combination of a multi-pinhole, cone-

Previous research has shown that the quality  beam and fan-beam collimator.
of SPECT images can be improved by com-
bining a high-resolution (HR) collimator with I11. CONCLUSIONS
a high-sensitivity (HS) collimator, instead of a
system with only HR or only HS [1]. In this
project, three collimators will be designed and
combined (see Figure 1): a multi-pinhole col-
limator for high-resolution, a cone-beam col-
limator with ultra-short focal length for high
sensitivity [2] and a fan-beam collimator to REFERENCES
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A high-sensitivity collimator, a high-resolution
collimator and a collimator for data sufficiency
will be designed and optimally combined in or-
der to achieve a better image quality than with
existing brain SPECT systems.




