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Determination of Vertebral Fracture Threshold by Measuring
Bone Mineral Content in the Lumbar Vertebrae

Itsuaki Yuh?, Itsuo Yamamoto!, Yasuo Ohnaka?, Masahiko Takada?, Kazutaka Masuda?,
Kiyoshi Murata?, Misao Shigei?, Yoshiko Koshikawa? and Rikushi Morita!
1) Department of Radiology, Shiga University of Medical Science
2) Department of Radiology, Ohmi Onsen Hospital

Research Code No. : 203.1
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Bone mineral density (BMD) in the lumbar vertebrae (L2-L4) was assessed by dual energy X-ray
absorptiometry (DEXA: QDR-1000), and the values obtained were compared with the frequency of
vertebral fracture as assessed by spinal X-ray photographs. Patients with spondylosis or scoliosis,
which affect BMD values, were excluded from the study. An essentially linear correlation was
observed between the frequency of vertebral fracture and lumbar BMD values: no vertebral fractures
were observed in those whose BMD more than 0.8 g/cm?, whereas the frequency of fracture was 100%
in patients whose BMD was less than 0.45 g/cm?. Thus, measurement of lumbar vertebrae by DEXA
would be very useful in predicting vertebral fractures.
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Table Ratios of bone mineral contents of L2, L3
and L4

L2 L3 L4
L2 1 1.05+0.09 1.11£0.13
L3  0.96%+0.09 1 1.06%0.10
L4 0.91+0.10 0.95+0.09 1

BMD of L2, L3 and L4 in patients without severe spon-
dylosis, scoliosis or bone sclerosis were compared each
other and ratios between them were calculated in 613
cases. The mean ratios and standard deviations of the
ratio are presented in this table. BMD was the lowest in
L2 and the highest in L4.
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Fig. 1 Age distribution of lumbar BMD in males
and females. BMD in male declined slightly with
aging, whereas those in female declined rapidly
in the fifth decade. Data represents BMD of 265
men and 550 women. The lines represents upper
and lower values of mean+1S5.D. of BMD in each
decade.
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Fig. 2 Lumbar BMD in patients with vertebral
compression fracture. BMD in patients with ver-
tebral fracture were exclusively lower than 0. 8g/
c¢m? 19 men and 175 women had vertebral frac-
ture (s). The lines represents upper and lower
values of meanz+15.D. of BMD in each decade.
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Fig. 3 Relationship between fracture frequency
-and BMD. Fracture freqency was almost linearly
increased with the decrease of BMD. Fracture
frequency was determined as described in text.
Numerics in the bar represent fractured cases/
total cases having BMD indicated in the horizon-
tal axis, respectively.
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Fig. 4 Relationship between body weight and lum-
bar BMD. Body weight correlated with lumbar
BMD; Y=0.0106X+0.278, r=0.564, p<0.001
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Fig. 6 Relationship between vertebral fracture
and lumbar BEMD/body weight. Patients with
vertebral fracture were not well discriminated
from those with-out fracture. The lines show
upper and lower values of mean=+1S.D. of BMD/
weight in each decade. In males, BMD/weight
showed no changes with aging, suggesting that
lumbar BMD in males was dependent on body

weight but not on age.
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Fig. 5 Relationship between body height and lum-
bar BMD. Body height correlated with lumbar
BMD; Y=0.0099X-0.695, r=0.510, p<0.001
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Fig. 7 Relationship between vertebral fracture
and lumbar BMD/body height. Patients with
vertebral fractures were not well discriminated
from those without vertebral fracture. The lines
show upper and lower values of mean+1S.DD. of
BMD/height in each decade,
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