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Project Description:

Introduction: Currently, osteoarthritis and inflammatory joint disease is treated symptomatically, or, at the end-stage, by joint
replacement. There is a strong clinical need to find new strategies to treat early-stage arthritis to reduce the need for joint
replacement [1]. Measuring the deterioration in bone and cartilage health which underlies most joint diseases is a key to improving
diagnosis and treatment [2]. Our group is at the forefront of spectral molecular CT research and development [3]. MARS CT can
assess cartilage health in excised specimens [4]. Imaging assessment of bone health is the next task.
Aims
1. To use MARS spectral CT determine bone density in subchondral bone
2. To generate a method for MARS spectral CT to determine bone densitometry at any site.
Method: The student will work with the MARS research team and CReaTE group at UOC on a self-contained project within the
bone-cartilage section of our multidisciplinary group which aims to translate a novel molecular spectral CT modality to human
imaging. Focal changes in bone density near the bone-cartilage interface cannot be measured with current imaging techniques.
The ability to characterize bone health will facilitate better treatments for osteoporosis and osteoarthritis. The student will use a
state-of-art MARS spectral CT equipped with a CdTe Medipix3RX detector module to carry out phantom studies using boneequivalent substitutes like hydroxyapatite. This will be followed by spectral scanning of existing ex-vivo bone samples from bovine
tibia. The student will subject the imaging data to the conventional data-processing chain to reconstruct the spectral images for
quantification then use spectral material decomposition techniques established for segmenting and quantifying target materials to
establish a bone-density score. The student is expected to identify a suitable procedure to validate the MARS bone-density score.
This studentship can be completed in 10 weeks. The student will translate scan protocols from phantom experiments to bone
imaging and validate the findings. The student will be exposed to the scientific method – literature review; hypothesis and
experimental design, and write- up. The student has the opportunity for co-authorship on publications arising from this research.
Significance
Measurement of bone density near the bone-cartilage interface is a marker of bone health. The methodology developed in this
studentship will allow bone health (bone densitometry and bone architecture) measurements at any bone site. DEXA scanning the
current method of choice for bone densitometry has disadvantages: it is 2D, inaccurate in the presence of calcification or
osteophytes, and assumes standard bone size [5]. Spectral CT overcomes these disadvantages to measure bone density directly.
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Location: MARS Research Laboratory in Rutherford Building, University of Canterbury (other is in UOC building)

