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Abstract (250 words):
Imaging modalities for cancer detection include X-ray, computed tomography, magnetic resonance imaging, ultrasound, positron emission tomography, and optical imaging. Each imaging technology has advantages and disadvantages with limitations either in spatial resolution or sensitivity for cancer detection. Thermal and cold neutron radiography is complementary to conventional X-ray imaging since X-rays detect heavy elements while neutrons detect light elements. Thus, neutrons in contrast to X-rays, can pass through lead and steel, but are stopped by plastics and water. Hydrogen nuclei scatter cold neutrons stronger than any other atomic nuclei; thus hydrogen is a primary contributor to neutron contrast in biological specimens. Neutron radiography has been extensively studied in materials and engineering sciences; however few studies have explored its potential in the biomedical field. The neutron imaging for cancer research is an emerging and highly innovative tool that Dr. Cekanova’s team has been exploring over the past three years at the Oak Ridge National Laboratory. This team focuses on the evaluation of cancer tissues using neutron imaging to assist pathologists with cancer diagnosis. This team demonstrated the uniqueness of neutron radiography and neutron computed tomography to objectively detect tumors from surrounding normal tissues at an unprecedented spatial resolution of approximately 50 µm using biopsy samples. Applied region-growing algorithm automatically detected cancers in neutron radiographs of biospecimens. The obtained neutron images of tumors were correlated with histologically-identified cancers. Neutron imaging has the potential to non-destructively provide complementary information about the structure of cancers in biospecimens. 
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Dr. Cekanova joined the Department of Small Animal Clinical Sciences at the College of Veterinary Medicine, the University of Tennessee as a Research Assistant Professor in 2009. Dr. Cekanova’s translational research is focused on evaluation of novel imaging and therapeutic agents for detection and treatment of naturally-occurring cancers in companion animals as models for human cancers. The neutron imaging for cancer detection is an emerging and highly innovative tool that Dr. Cekanova’s team has been exploring over the past three years. She has developed multi-disciplinary collaboration that shares a common interest to investigate the sensitivity of neutrons to detect cancers. Her team has demonstrated the uniqueness of neutron radiography and neutron computed tomography to objectively detect tumors at an unprecedented spatial resolution of 50 µm, which may assist with objective diagnosis of cancer.  
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