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• TBS has not been validated as a measure of trabecular architecture against transiliac
bone biopsy with histomorphometry in CKD patients

• We hypothesized that TBS would reflect trabecular architecture at the iliac crest in CKD 
patients

• tetracycline double labeled transiliac crest bone biopsy, areal BMD of the spine, total hip, 
femoral neck (FN) and spine TBS by DXA, and cortical and trabecular volumetric density 
and microarchitecture by HR-pQCT











• Porosity in cortical bone can determine bone mechanical properties and its fracture risk

• Although clinical MRI shows void signal for cortical bone, ultrashort echo time (UTE) MRI 
can image and quantitatively assess cortical bone



• Water in bone: a) bound to the 
collagen matrix (bound water) -
indirect measure of the collagen matrix 
and b) free water in bone pores (pore 
water) represents the bone porosity

• Intracortical bone porosity includes a 
range of pore classes and sizes, 
including Haversian canals (10–200 
μm), lacunae (1–10 μm), and canaliculi 
(0.1–1 μm)

• μCT can only measure a portion of 
large Haversian canals, practically 
adequate to accurately characterize 
pores larger than 40 μm in size (4 
voxels approx.)

• This study investigated the 
correlations between UTE-MRI based 
quantifications and histomorphometric
measures of bone porosity that cover 
all pores larger than 1 μm

• Anterior tibial midshaft specimens from 
eleven donors (51 ± 16 years old, 6 
males, 5 females)

• clinical 3 T-MRI using UTE 
magnetization transfer (UTE-MT, three 
power levels and five frequency 
offsets) and UTE-T2* sequences

• μCT at 9 μm voxel size

• Histomorphometry











• microCT is the gold standard in 3D imaging of trabecular bone structure (limited to ex vivo)

• HR-pQCT for bone microarchitecture in vivo (limited to scanning extremities, with a limited field 
of view and long scanning time (~2 - 3 min. for a stack of 0.9 cm)

• Cone-beam computed tomography (CBCT) is a promising alternative with a much larger field of 
view. Yet, CBCT is challenged by artefacts that reduce image contrast, such that it is currently 
being used for qualitative evaluation only.



• Therefore, the aims of this work were (1) to enhance image contrast and (2) to determine 
the accuracy of high-resolution CBCT for bone microarchitectural assessment.

• 19 trapezia (12 right, 7 left; 18 female, 1 male) were removed from the hands of arthritic 
patients ranging in age from 53 to 76 years (mean 63.4 years)

• microCT, SkyScan 1172, Bruker, Belgium) at a voxel size of 19.84 μm

• Cone-beam computed tomography (CBCT, NewTom 5G, Cefla, Italy) at 75 μm

• Bone morphometric parameters: bone volume (BV), total tissue volume (TV), bone 
volume fraction (BV/TV), bone surface density (BS/TV), trabecular thickness (Tb.Th), 
trabecular separation (Tb.Sp) and trabecular number (Tb.N)









• Purpose: To compare subchondral bone microarchitecture parameters in the medial and 
lateral tibia plateau in individuals with and without fragility fractures



• Material and Methods: Twelve female 
patients (mean age 58±15 years; six 
with and six without previous fragility 
fractures) were examined with DXA 
and 7-T MRI of the proximal tibia.

• Digital topological analysis (DTA) was 
applied

• apparent bone volume; trabecular 
thickness; profile-edge-density 
(trabecular bone erosion parameter); 
profile-interior-density (intact 
trabecular rods parameter); plate-to-
rod ratio; and erosion index

• 7-T whole-body MRI scanner (Siemens 
Magnetom, Siemens Healthcare, 
Erlangen, Germany) using a birdcage 
transmit, 28-channel receive array coil 
(Quality Electrodynamics, Mayfield 
Village, OH, USA)

• A 3D fast low angle shot (FLASH) 
sequence was implemented in the 
transverse plane









ΕΥΧΑΡΙΣΤΩ ΓΙΑ ΤΗΝ ΠΡΟΣΟΧΗ!!!
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