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Fig.1. Signal intensity of lumbar vertebra. In human
vertebra, resulting from the presence of multiple
chemical constituents, chemical shift modulation is
seen. We obtained 1/T,* by linear regression. Allow
heads show 9 points in-phase data, and double circles
show mid-points of in-phase data.
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Table 1. 1/T,* of Glass Beads

beads (diameter)

A (3.13+0.06mm)

B (1.0840.08mm)

surface 752+ 20mm? 2182 +218mm?
water volume 379+ 17mm? 365+ 14mm?
1/7T,* 0.070+0.002/ms 0.24+0.02/ms
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Fig.2. Relationship between bone mineralization and
1/T,*. Closed circles show neonates. Closed squares
show adolescents. Open triangle show adults. Good
correlation is seen between bone mineralization and 1/
T,* in cases of under 0.9g/cm? of mineralization.
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The Analysis of Bone Trabecules by Gradient-echo Technique
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Medical strength of bone depends not only on bone mineral density (BMD), but also on its
structure arrangement. In this study, we tried to obtain quantitative information on trabecular
structure of vertebral bodies by MR interferometry.

In phantom study, we used glass beads dipped in water. T,* (apparent transverse relaxation
time) was calculated from an analysis of signal intensities of gradient echo MR images. The
value of 1/T,* depended on the surface area of glass beads, but not on the volume of materials.
Our results proved that 1/T,* was mainly determined by the surface area of trabeculae and not
affected by the volume of bone or bone marrow.

In clinical study, we examined the vertebral bodies from L1 to L4 of 29 patients. Total 30
gradient echo images were obrained by changing TE from 13ms to 27ms in 0.5ms step. BMDs of
the same region were measured by dual energy X-ray absorptiometry within 2 weeks in all cases.

The 1/T,*s of neonates had significant difference (P<0.01) from those of adolescents and
adults. The T,* values significantly correlated (P<0.01) with BMDs in cases whose BMDs were
lower than 0.9g/cm? whereas no significant correlation was observed in the cases whose BMDs
were over 0.9g/cm?. The 1/T,* values calculated from only 9 or 3 in-phase data showed good
agreement with those from all data, that will enable to shorten the data acquisition time.

Our results suggest that the MR interferometry provides different information from BMD and
1/T,* is a useful index to evaluate geometrical arrangement of bone trabeculae.
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