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'Molecular Imaging Program at Stanford, Department of Radiology, Biophysics, and Bio-X Program, School of Medicine, Stanford
University, Stanford, California; and *Department of Radiology and Medical Physics, School of Medicine and Public Health,

University of Wisconsin-Madison, Madison, Wisconsin

Molecular imaging is a key component of 21st-century cancer
management. The vascular endothelial growth factor (VEGF)/
VEGF receptor signaling pathway and integrin «, 3, a cell adhe-
sion molecule, play pivotal roles in regulating tumor angiogene-
sis, the growth of new blood vessels. This review summarizes
the current status of tumor angiogenesis imaging with SPECT,
PET, molecular MRI, targeted ultrasound, and optical tech-
niques. For integrin «,B5 imaging, only nanoparticle-based
probes, which truly target the tumor vasculature rather than tu-
mor cells because of poor extravasation, are discussed. Once
improvements in the in vivo stability, tumor-targeting efficacy,
and pharmacokinetics of tumor angiogenesis imaging probes
are made, translation to clinical applications will be critical for
the maximum benefit of these novel agents. The future of tumor
angiogenesis imaging lies in multimodality and nanoparticle-
based approaches, imaging of protein-protein interactions,

g. Combinations of multiple
ocker) 0'" xI'E x‘l = information and offer syner-
ality alone. Nanoparticles, pos-
enormous flexibility, can allow
components, targeting ligands,
5 into one entity, termed “nano-
arget is tumor neovasculature.

Key Words: tumor angiogenesis; vascular endothelial growth
factor; vascular endothelial growth factor receptor; integrin
a,B3; multimodality molecular imaging

J Nucl Med 2008; 49:1135-128S

DOL: 10.2967/jnumed.107.045922

C;mccr is the second leading cause of death in the United
States (http://www.cde.gov). In 2007, about 1,444,920 new
cancer cases were expected to be diagnosed, and about
559,650 Americans were expected to die of cancer—more
than 1,500 people per day (http://www.cancer.org). The

National Institutes of Health estimated an overall cost of

$206.3 billion as a result of cancer (http://www.nih.gov).
One of the key requirements during tumor development is
angiogenesis, the formation of new blood vessels, without
which a tumor cannot grow beyond a few millimeters
in diameter (/,2). Tumor angiogenesis is regulated by a
variety of proteins, such as growth factors/growth factor
receptors, G-protein-coupled receptors for angiogenesis-
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