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Purpose Methodology

Non-invasive assessment of changes in bone microarchitecture over
time can be performed by higl?-resolution peripheral quantitative REGISTRATION LOCAL VOLUME CHANGE LOCAL TRABECULAR DIRECTIONALITY ADVANCED MEASURES OF MORPHOMETRY

computed tomography (HRpQCT). The aims of this pilot study were to Follow-up to Baseline Volume Jacobian Determinant from Optical Flow Structure tensors Entropy and Kullback-Leibler Divergence

develop a methodology for the quantification of trabecular
reorganization beyond standard morphometry and to investigate the
relation between trabecular reorganization, bone strength as captured
by finite element analysis, and serum markers of bone turnover.

HRpQCT baseline and follow-up scans of the distal radius from lung
transplant (LuTX) patients were obtained (n=33, 155 month mean
interval). Serum markers (CTX, OCN) were captured at each time point.
Finite element analysis (FEA) was employed to measure stiffness (k),
failure force (Fmax), bone strength (omax). Manufacturer-provided
standard bone morphology parameters were also acquired.

Baseline and follow-up scans were rigidly registered and deformation
maps were obtained for each case[1]. Three parameters related to local
changes in trabecular orientation and the direction of deformation were
obtained: entropy of directionality (ED), entropy of Jacobian (EJ), and
symmetric Kullback-Leibler divergence (KLD). All derived parameters
were then correlated to the serum, FEA and morphology values on 3D
grid-based regions of an atlas generated from the entire study
population.
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