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Abstract 

Digital image processing texture analysis 
methods are implemented to detect and quantitate but also by how that bone is spatially (i .e. , 
trabeculat pattern changes for com~uter-assisted structurally) distributed. 
diagnosis of bone loss diseases. Techniques are 
described for extracting certain textural features, In this Study w e  attempt to develop a 
namely, run length stataistics, fractal dimension technique by which bone loss diseases can be 
and relative extrema density from standard film diagnosed in an accurate yet relatively simple 
rediograph~ of trabecular b~ne* Results a manner. Specifically, w e  have applied digital 
are given which Suggest that these features are irfkage processing techniques to bone radiographs for 
able to quantitate changes that occur in a clinical computer-assisted quantitative diagnosis of 
disuse osteoporosis model. osteoporosis. Our work is based on the principle, 

1 as put forward by one of the authors , that early 
indications of oteoporosis are visible through 

~ O D U C T I O W  changes in the trabecular patterns of bone viewed 
on standard radiographs, Since bone loss in 

Osteoporosis is a bone disease that afflicts is a surface phenomenon, and since 
millions of people. Affecting mainlv the elderly, cancel~ous bone is composed of both longitudinal 
and especially women, the disease results in a loss (coarse) trabeculae and transverse (fine) 
of bone with a concomitant reduction in the trabeculaes then the first noticable changes in 
structural integrity of the skeleton. are of the thinning and subsequent 
Consequently, people in advanced stages of the of the fine or cross-bracing 
disease are prone to fractures, especially of the trabeculaeg This first stage of the disease is 
hip, the forearm and the vertebrae, and characterized by an aPPar~t coarsening or 
subsequently, many develop serious complications, the trabecular portion of the bone 
including death. Therefore, it is of fundamental and has been likened to an unveiling of 
importance to identify those people in early stages the heretOf partially masked longitudinal or 
of the disease so that early treatment, albeit, trabeculae. 

much of it experimental, can be given. "- 
The above characterization of radiologic 

CurrentlyD there is no clinical diagnostic changes in OsteO~or~sis led US to investigate the 
technique which can consistently identify those texture based Pattern recognit ion 
people at high =isk for fracture. The best for quantitative measurement and diagnosis 
approaches to osteoporosis diagnosis rely on the disease Process- Texture analysis has been 
quantitative measurements of bane density, e.g., applied before to pattern recognition problems, 
dual photon absorptiometry and quantitative CT medical and non-medical purposes. For 
scanning. Such techniques have two major textural-based techniques are a well-known 
disadvantages. First, they are relatively detecting locat ions of specif ic 
expensive to implement since they rely on geographical f~rmations in Satellite-based remote 

2 sophisticated equipment for measurement* Thus any sensing . In medicine, texture analysis has been 
large scale diagnostic screening program be applied to the detection of various types of lung 
prohibitively expensive. Second, and more 3 
important, such density-baaed diagnostic procedures disease ; however. this in the first such 
as mentioned above have been shown to be poor diagnosis of bone loss disorders. 
indicators of those patients in greatest fracture as discussed above, there is an 
risk. This is, there are significant numbers of physical basis for applying 
people with relatively high values for bone density methods to osteoporosis 
yet who fracture their bones. Conversely, many of in contrast to other 
those with low values for bone density never statistically motivated applications. 
experience a fracture. Thus, as is now reasonably 
well established, the strength of the cytoskeleton 
is determined not only by how much bone there is, 








