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The majority of studies of bone health in CKD relied on dual energy x-ray absorptiometry
(DXA) measures of bone mineral density (BMD). However, DXA summarizes the total bone
mass within the projected bone area (areal-BMD), concealing disease effects on trabecular and
cortical bone. For example, in high-turnover ROD, increased trabecular volume may offset
cortical bone loss, resulting in normal or increased BMD despite poor bone strength.(1) Fracture
risk correlates poorly with DXA BMD in CKD. CKD patients with vertebral or fragility
fractures have spine BMD that is comparable to those without fractures.(2, 3) Cortical bone loss
in CKD likely results in significant decrements in bone strength. DXA BMD at the cortical
radius was significantly lower in vertebral fracture compared with non-fracture patients, while
lumbar spine BMD did not differ.(2) Finally, degenerative changes and vascular calcification
inflate spine DXA measures of BMD. Our preliminary DXA data in over 200 adults with CKD
stage 3 — 4 demonstrate significantly increased hip and spine areal-BMD for age, compared with
controls.

Quantitative computed tomography (QCT) enables discrete assessment of cortical and trabecular
volumetric BMD and dimensions. QCT measures of cortical dimensions predict fracture load in
the radius and femoral neck in the absence of renal disease.(4) Spine QCT results in patients
with CKD confirm biopsy data: trabecular BMD was increased in high-turnover disease (+ 1.6
SD) and decreased in low-turnover disease (-1.2 SD), relative to age-matched controls.(5) Tibia
QCT data illustrate the opposing effects of CKD on trabecular and cortical bone: trabecular
BMD was increased (+ 0.50 SD) and cortical BMD was decreased (-2.19 SD).(6) Our
preliminary QCT data in over 200 adults with CKD stage 3 — 4 demonstrate significantly
decreased cortical density and thickness in the tibia midshaft.

QCT is an incomplete solution in the setting of CKD because QCT does not assess trabecular
micro-architecture. Increased or normal trabecular volumetric BMD on QCT may represent
osteitis fibrosa and altered micro-architecture with impaired strength. Micro-magnetic resonance
imaging (ULMRI) provides a non-invasive technique to assess trabecular architecture. The uMRI
data are quantified by 3D digital processing methods to determine trabecular properties. Our
pilot study of uMRI in dialysis patients revealed significant reductions in cortical thickness and
suggested deterioration in the trabecular network.(7) Future studies are needed to compare the
sensitivity and specificity of DXA, QCT and MRI in the detection of skeletal fragility in CKD.
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