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Diagnostic Imaging in the 21st Centuries
—From functional and metabolic imaging to molecular imaging —
Tsunehiko Nishimura M.D. Ph.D.
Department of Radiology  Kyoto Prefectural University of Medicine

Abstract
This paper reviews the future direction of diagnostic imaging on the emphsis of functional assessment. Today, X-CT and

MRI are growing as the modality from anatomical to functional imaging. Furthermore, SPECT and PET are growing as the

modality from functional, metabolic imaging to molecular imaging. This paper includes several topics. There are
(1)quantification of functional imaging; brain activation study using PET and MRI, (2) tumor detection using FDG-SPECT,
especially gamma-camera coincidence imaging and, (3)realization of molecular imaging; assessment of Parkinson's disease
using radiolabelled dopamine transporter, and antisense and reporter gene imaging. These imagings are very important for

patient's management in the 21 centuries.
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Fig 1 Activation of area of the brain by '>O-labelled
water and PET study. The activated areas were
superimposed onto the subject's magnetic resonance
imaging. We found that sign language activated the
supratemoral gyri bilaterally by the task of video of
sign-language words.
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Fig 2 Comparison of chest CT(CT), FDG-PET(PET)
and FDG-gamma camera imaging (GCI) in the area of
adenocarcinoma, 3.5cm in greatest diameter, PET and
SPECT(GCI) FDG images demonstrated clearly
pulmonary lesion.
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Fig 3 Comparison between the remaining percentage of dopamine (DA) neurons and methamphetamine-induced

rotation(A) and '251-b-CIT binding(B)
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Fig4 Time course of the change in the amount of '25]- 3 -
CIT binding. In vitro autoradiograms with '25|- 3-CIT of
rats 2 weeks(A), 4 weeks(B) and 12 weeks(C) after the
transplantation. Two weeks after the transplantation
129]- B-CIT bindings was detected only faintly (A). Four
and 12 week after the transplantation robust binding of
125]- 8 -CIT was detected (B, C). The amount of the
binding of rats 12 weeks after the transplantation was
greater than that of rats 4 weeks after the
transplantation.
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Fig 5 Image of adenoviral-directed herpes simplex virus
Type | thymidine kinase reporter gene expression in mice
with 18F-ganciclovir. [J Nucl Med 1998:;39:2003-2011]
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