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Recent Developments in Nuclear Medicine Instrumentation
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Abstract

The goals of developments in nuclear medicine instrumentation are to offer a higher-quality image and to
aid diagnosis, prognosis assessment or treatment planning and monitoring. It is necessary for physicists and
engineers to improve or design new instrumentation and techniques, and to implement, validate, and apply
these new approaches in the practice of nuclear medicine. The researches in physical properties of detectors
and crystal materials and advances in image analysis technology have improved quantitative and diagnostic
accuracy of nuclear medicine images. This review article presents recent developments in nuclear medicine
instrumentation, including scatter and attenuation correction, new detector technology, tomographic image
reconstruction methods, 511 keV imaging, dual modality imaging device, small gamma camera, PET
developments, image display and analysis methods. (Korean J Nucl Med 1998;32:6:471-81)

Key Words: Nuclear medicine instrumentation, Attenuation and scatter correction, y -ray detector, 511 keV

coincidence imaging, Iterative image reconstruction
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Table 1. Scintillator Properties

Nal BGO GSO LSO YSO
Decay Time (ns)(Fast/Slow)(Ratio) 230 60/300 (1/10) 60/600 (7/1) 40 70
Relative Light Output (PMT) 100 15 20 75 120
Relative Light Output (APD) 100 30 40 85 125
Peak Emission (nm) 410 480 430 420 430
Index of Refraction 1.85 2.15 1.85 1.82 1.80
Density (g/cm3) 3.67 7.13 6.71 7.35 2.7
Effective Z 50 73 58 65 34
1/p at 511 keV (mm) 30.7 11.6 15.0 123 44.4
1/p at 140 keV (mm) 4.1 0.85 1.57 1.08 12.9
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Fig. 1. Block diagram illustrates the signal processing and data acquisition system used with the YSO/LSO

detector array.
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Fig. 2. Prototype small gamma camera system was developed for breast

imaging.

Fig. 3. A breast phantom was designed to simulate compressed breast (a) and to obtain image with 125
©Cifcc of Tc-99m in spheres (b).
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