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Correlation of the Bone Mineral Density with Morphometric
Dimensions and Characteristics of Osteoporotic Vertebral Fracture

Jun Seop Jahng, M.D. and Seong Hwan Moon, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine

This study was aimed (1) to evaluate osteoporotic vertebral fracture using normal morphometric
dimensions in the Korean women (2) to test the relative importance of vertebral morphometry and
fracture characteristics in predicting tumbar spine bone mineral density (3) to study clinical signifi-
cance of the patients of 2 standard deviation to 3 standard deviation morphometric value.

Normal morphometric data was obtained from 60 heaithy women and 100 women with osteoporot-
ic vertebral fracture defined by normal morphometry were evaluated. Fracture identification by 3SD
cut off value was almost similar with that of qualitative method. Fracture identification by 2SD cut
off value showed an increased number of fractures on the mid thoracic and thoracolumbar junction.
Distribution of the osteoporotic vertebral fracture showed double peaks on mid thoracic and thora-
columbar junction. Bone mineral density of third lumbar spine (LSBMD) in the multiple fracture
group was significantly decreased from that of the single fracture group(p<0.05). LSBMD in the dis-
perse fracture group was not different from that of the cluster fracture group(P>0.05). Comparing
LSBMD of 358D, 2SD-3SD fracture group and controls, the 3SD fracture group showed lowest value
(P<0.01). But LSBMD of 2SD-3SD fracture group showed no difference with that of controls.
Fracture threshold was 0.847gm/cm2 in 90th percentile. The correlation of LSBMD with the sum of
normalized height of vertebral bodies, the sum of the deformity ratio of the vertebral body and spinal
deformity index were all statistically insignificant.
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Table 1. Normal anteriror, mid, posterior height of ver-

Table 2. Normalized anterior, mid, posterior height of

tebrae vertebrae
Ha(mm) Hm(mm) Hp(mm) nHa nHm nHp
T4 198+1.5 195415 20717 T4 1.000 1.000 1.000
TS5 202+1.4 19.6+14 21.3+1.6 T5  1.020+£0.036 1.005+0.044 1.028+0.027
T6 206t 1.4 202+ 1.4 22.1+1.6 Té 1.043+0.035 1.035+0.029 1.067+0.048
T7 21.7£1.6 213138 23215 T7  1.100+£0.054 1.094+0.053 1.120+0.054
T8 224+1.7 220+2.0 23.7%£2.0 T8 1.139+0.107 1.131+£0.106 1.145+0.092
T9 227+1.8 223418 4.1 1.7 TO  LI51+0.085 1.144+0.069 1.168+0.070
T10 24.241.6 23.2+19 249119 TIO  1.227+0.100 1.191+0.081 1.204+0.076
T 25.6*1.6 252+1.7 27.1+1.8 TI1  1.298+0.081 1.295+0.097 1.313+0.085
TI2 273+1.8 26617 289423 T2 1.388+0.126 1.368+0.096 1.400+0.110
Ll 299+1.8 29.1+1.7 301 +1.9 L1 1.510+0.104 1.499+0.096 1.495+0.094
L2 3i2+14 30.1+1.6 32115 L2 1.587+0.118 1.547+0.070 1.556+0.088
L3 31.8+1.8 30,1 k1.5 31.8%1.5 L3 1.610+0.140 1.548+0.103 1.546+0.118
L4 30.1£1.3 28.7x1.6 296125 L4 1.530+0.129 1477+0.108 1.434+0.115
LS 31,124 28.6+1.8 277124 L5 1.577+0.157 1.468+0.112 1.340+0.136
Ha : anterior height nHa : normalized anterior height, each Ha divided by
Hm : mid height T4 Ha
Hp : posterior height nHm : normalized mid height, each Hm divided by T4
mean =+ standard deveiation Hm
nHp : normalized posterior height, each Hp divided by
T4 Hp

v go] 10|z FAHoz A A7 FeE et
Hdoh 48 H-&L Al 6FFA HAXE By
om Al 4%F FE Al 423714 1ol3ke] e
HAR A 58FME 10149 e it A
4,58 FA 8] Fan|go] F7¥LE olf AAA
o2 A4,58F7F 4 #7] S Ho)y] wio
th FEHEL Al 585F FE A 22F7R]E 1
ol’de] &g Kol A 3,4,5 8FANAE 19
8te] @& BAoH(Table 3, Fig. 3-A, B, Q).
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mean = standard deveiation

Table 3. Normal shape variation of each vertebra(wedge,
concavity, crush deformity)

wedge ratio  concavity ratio  crush ratio

T4 0.957+0.058 0.9431+0.032

TS 0.949+0052 0.922+0.046 1.028+0.027
T6 0934140030 0916+0.029 1.038+0.053
T7 093710028 0.920+0.041 1.052+0.059
T8 0.950+0.047 0.9324+0.059 1.020+0.068
T9 0.942+0.049 0.925+0.064 1.024+0.086
TIO 0.973+£0.046 0.933+0.051 1.032+0.055
TH  0.946+0.050 0.930+0.030 1.090+0.041
TI2 0.946+0.043 0.921+0.039 1.067+0.046
L1 0972+0.052 0.945+0.026 1.06940.058
L2 0.974+0.037 0.938+0.027 1.04140.035
L3 1.000+0.051 0.946+0.054 0.99340.040
L4 1.0214+0.070 0.973+0.052 0.929+0.076
L5 1.124+0.070 1.035+0.065 0.936+0.066

Wedge ratio : Ha/Hp

Concavity ratio : Hm/Hp
Crush ratio : Hpi/Hpi-1
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Table 4. Cut-off values for osteoporotic vertebral frature
{deformity ratio below Mean-3xStandard devi-

ation)
wedge ratio  concavity ratio  crush ratio

T4 .783 0.846

TS 0.791 0.783 0.947
T6 0.843 0.829 0.879
T7 0.852 0.795 0.875
T8 0.808 0.754 0.816
T9 0.793 0.730 0.766
T10 0.832 0.779 0.867
T 0.775 0.839 0.967
Ti2 0.816 0.804 0.929
LI 0.813 0.865 0.895
L2 0.764 0.856 0.936
L3 0.844 0.782 0.873
L4 0.810 0.814 0.701
L5 0.912 0.838 0.738
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