The idea OF monitoring mass population bone-system checkups
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In great extent, functional abilities of a human organism are determined by the state of its bone system. The extent, to which the bone pathology has spread, has become one of the most vital medical and social problems of the modern society. To catalyze investigations on the prophylactics, diagnosis and treatment of the bone system diseases, the W.H.O. has declared a decade of bones and joints (2000-2010). 

Bone mass is one of the main indices for the bone system functional state. The bone mass is being accumulated in human's skeletons right from the birth, and it reaches the ultimate state that is specific for every particular human till 20-25. After 40 all the people partially loose their bone mass (fig. 1, curves 1 and 2).
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Fig.1. Male (1, 3) and female (2, 4) age-specific dynamics of the bone mass for versus age-specific norm.

Different metabolic abnormalities and pathogenic factors speed up significantly the loss of the bone mass leading to the evolution of osteoporosis. Moreover, such a risk is much higher if the level of the bone mass has not reached its age-specific value at the moment of bone-system maturing (fig. 1, curves 3, 4). 

Osteoporosis is known to be a cause of heavy injuries leading to the loss of the capacity for work. In accordance to the W.H.O. data the amount of pathologic fractures due to osteoporosis has doubled during last 10 years. Unfortunately, all over the former soviet states the osteoporosis problem has not been addressed well enough. The reason is the paucity of diagnostic data due to the absence of clinical methods for the mass population check-ups. In case if such methods existed and the bone-system investigations carried out dynamically, the traumatism prevention would probably become a reality.

Osteoporosis diagnostics is carried out through the morphometric and densitometric measurements ex situ and through the biochemical investigations in situ. However, only morphometric measurements are suitable for the mass population check-ups as they are usually carried out through the results of X-ray investigations. Extremities are the most frequent objects for X-ray's investigations and the radiation dose obtained is the lowest one. A number of peripheral morphodensiometric indices have been proposed to evaluate the bone-system affection degree caused by osteoporosis. Thus, a lot of patients can be simultaneously checked on the occasion of osteoporosis. In case of a purposeful bone-system investigation on osteoporosis it can be enough to get just a local radiography of particular peripheral skeleton's fragments, hence minimizing an organism dose load. Thus, the low-dose radiography of a peripheral skeleton is an applicable technique for the mass population monitoring check-ups on the occasion of osteoporosis.

Monitoring check-ups suppose processing a huge amount of information. This is possible only by means of computers. Impartial analysis of X-ray images with the object to obtain quantitative diagnostic indices is one of the main problems during a check-up.

Within the Kharkiv State Technical University of Radioelectronics and in cooperation with Kharkiv Medical Academy of the Post-graduate Education the principles of automated morphodensiometric measurements have been developed. This technique is based on the analysis of digital X-Ray images obtained directly from digital X-Ray devices by scanning ordinary X-ray photograph.

This method has been implemented in the software package "X-Rays" that enables a determination of osteoporosis quantitative characteristics from the tubular bone X-ray photograph. The quantitative characteristics are determined from the coordinate-intensity analysis of X-ray photograph fragment by plotting a densitogram and by the analysis of its characteristic points. The documented densitograms enable the dynamic analysis of the bone-system changes. Besides, the existence of such a document removes the necessity to backup the computer-based X-ray photographs saving computer resources for storing more important information.

The software developed to implement the technique of automated morphodensiometric measurements can be used to solve two tasks simultaneously: to maintain the monitoring mass population check-ups of bone-system state and to control dynamically the bone-system state for every particular person.

Thus, there are all the prerequisites to realize the ideas of monitoring mass population bone-system check-ups. Holding the monitoring in accordance with the proposed scheme stays at a reasonable price and at the same time it allows identify pathologic changes and define a treatment strategy in proper time. Functioning of this monitoring check-up system at the state level will significantly improve the quality of living and simultaneously it will considerably reduce the costs that the state pays to overcome the consequences of traumatism due to osteoporosis.
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