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Relatiohship of bony trabecular characteristics and age to bone mass
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ABSTRACT

Purpose : Bony strength is dependent on bone mass and bony structure. So this study was designed to investigate
the relationship between the bone mass and bony trabecular characteristics.

Subjects and Methods : Study subjects were 51 females (average age 68.6 years) and 20 males (average age 66.4
years). Bone mineral density (BMD, grams/cm?) of proximal femur was measured by a dual energy X-ray
absorptiometry (DEXA). Regions of interest (ROlIs) were selected from the digitized radiographs of proximal
femur. A customized computer program processed morphologic operations (MO) of ROIs. 44 skeletal variables of
MO were calculated from ROIs on the Ward’s triangle and greater trochanter of femur. WHO BMD classes were
predicted by MO variables of the same ROI. Classification and Regression Tree analysis was used for calculating

weighted kappa values, sensitivity and specificity of MO.
The discriminating factors of morphologic operation were branch point, branch point [per cm sq]. Age

Results :

also played important role in distinguishing osteoporotic classes. The sensitivity of MO at Ward’s triangle and
Greater Trochanter was 91.8%, 65.6%, respectively. The specificity of MO was 100% at Ward’s triangle and

Greater Trochanter.

Conclusion : Bony trabecular characteristics obtained using radiological bone morphometric analysis seem to be
related to bone mass. (Korean J Oral Maxillofac Radiol 2006; 36 : 95-101)
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Table 1. Some examples of morphologic variables used in this
study

Variables Abbreviation
n pixels in bone in ROI / n pixels in ROT Ar.B/Ar.RI 29
n Perimeter pixels of bone / sq cm ROI Pm/Ar.RI
n Perimeter pixels of bone / sq cm bone in ROI PmB/Ar.RI
mm tot strut len / sq cm ROI TSL/Ar.RI
mm tot strut len / sq cm bone TSL/ArB
n Nodes / mm tot Skel strut len N.Nd/TSL
Node: Terminus ratio N.Nd/N.Tm
tot num Node-Node struts / tot num struts N.NdNd/TSN
tot no struts/cm sq Bone TSN/Ar.B B strutEA &

Fig. 2. Skeletal images of ROI (region of interest) in the Ward’s
angle of femur (left: ROI, right: skeletal image of ROI).
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Fig. 3. An example of CART an-
alysis, Total populations (71 indi-
viduals) were divided into predict-
ed osteoporosis group and non-
osteoporosis group, then non-oste-
oporosis group was subdivided
into normal group and osteopenic
group. The discriminating varia-
bles were age, branch point and
branch point[per cm sq].
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Table 2. CART classification matrix of Ward’s triangle

Actual category

Predicted Total
category Normal  Osteopenia Osteoporosis
Normal 10 3 2 15
Osteopenia 0 18 11 29
Osteoporosis 0 2 25 27
Total 10 23 38 71

The weighted kappa value was 0.600 (C[=0.441, 0.758).

Table 3. CART classification matrix of Greater Trochanter

Predicted Actual category

Total
category Normal  Osteopenia Osteoporosis
Normal 10 12 9 31
Osteopenia 0 9 4 13
Osteoporosis 0 2 25 27
Total 10 23 38 71

The weighted kappa value was 0.437 (C1=0.291.0.582).

Table 4. Comparison of Ward’s triangle and Greater Trochanter

- o Weighted  Discriminatin
Area Sensitivity Specificity kapglagvaiue va;ialg;:sl g
War 0600 ek
e 91.8% 100%  (C1=0.441, PO"°
rlangle point
0.758)
[per cm sq).
Great 0.437 age, branch
reater — ;
trochanter 65.6% 100% (C1=0.291, point
0.582) [per cm sq].
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