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Molecular imaging provides a visualization of normal as well as abnormal cellular processes at a molecular or
genetic level rather than at a anatomical level. Conventional medical imaging methods utilize the imaging signals
produced by nonspecific physico-chemical interaction. However, molecular imaging methods utilize the imaging
signals derived from specific cellular or molecular events. Because molecular and genetic changes precede
anatomical change in the course of disease development, molecular imaging can detect early events in disease
progression. In the near future, through molecular imaging we can understand basic mechanisms of disease, and
diagnose earlier and, subsequently, treat earlier intractable diseases such as cancer, neuro-degenerative diseases,
and immunologic disorders. In beginning period, nuclear medicine started as a molecular imaging, and has had a
leading role in the field of molecular imaging. But recently molecular imaging has been rapidly developed. Besides
nuclear imaging, molecular imaging methods such as optical imaging, magnetic resonance imaging are emerging.
kach imaging modalities have their advantages and weaknesses. The opportunities from molecular imaging look
bright. We should try nuclear medicine continues to have a leading role in molecular imaging. (Korean J Nucl
Med 38(2:111-114, 2004)
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Table 1. Examples of Molecular Nuclear Imaging

Table 2. Comparison of Molecular Imaging Methods

Genomics: HSV1-tk, D2R, NIS gene
Proteomics
Receptor: In-111 octreotide
Antigen: In-111 antiCEA antibody
Metabolism
Glucose: F-18 FDG
Amino acid: C-11 methionine
Nucleic acid: F-18 fluorothymidine
Fatty acid: C-11 palmitate
Celiular biologic process
Differentiation: 1-123, I-131
Specific function: Tc-99m MIBI, neuroreceptor ligand
Apoptosis: Tc-99m annexin V
Angiogenesis: 1-123 RGD peptide
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Method Sensitivity Resolution Cost
CT + +++ ++
MR ++ +H+ +++
us ++ ++ +
PET +++ ++ +++
SPECT ++ ++ ++
Fluorescence - ++ +
Luminescence +Ht ++ ++
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