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The Bone Mineral Density Value According to the Operating
Time of the Dual Energy X-ray

Hae Jung Lee, Ho Sung Kim and Eun Hye Kim
Department of Nuclear Medicine, Seoul Asan Medical Center, Seoul, Korea

Purpose: Recently, the performance of the X-ray tube was very much improved by the power generation of the
technology. However, the overload of equipment is occurred by the increment of the equipment operating time
according to the increment of the examination number of cases. The X-ray dose can change by heat occurrence of the
X-ray tube due to this. Moreover, the change of the bone mineral density value is possible to occur. Therefore, We tries
to whether the change of the bone mineral density value of each equipment according to the difference of the
examination number of cases and operating time occur or not. Materials and Methods: The BMD value was measured
by the Aluminum Spine Phantom and the European Spine Phantom in each equipment, in order to find out about the
difference of the time general classification bone mineral density value by using the Dual energy X-ray
absorptiometry. And after scanning each phantom by using X-ray dose meter (Unfors Mult-O-Meter), a dose was
measured by the same condition. As to, an average and standard deviation were found and the change of each
equipment much BMD value was compared and it evaluated. Results: Mean+SD of each equipment by using the
Aluminum Spine Phantom, A equipment was 1.174+0.002, 1.171+0.005, 1.1734+0.005, B equipment was 1.186+0.003,
1.187+0.003, 1.185+0.003, C equipment was 1.180+0.003, 1.182+0.004, 1.183+0.002, D equipment was 1.188+
0.004, 1.185+0.003, 1.185+0.004. By using the European Spine Phantom, A equipment was 1.143+0.006, 1.153+
0.009, 1.161+0.003, B equipment was 1.134+0.004, 1.13+0.008, 1.127+0.015, C equipment was 1.143+0.006,
1.134+0.01, 1.133£0.006, D equipment was 1.14+0.001, 1.122+0.002, 1.131£0.008, altogether included in the
normal range. Conclusion: There was no significant change of the BMD value of using a phantom by time zones.
Therefore, if the quality control is made to use the extent management method of the equipment for beginning in the
present application, the reliability of the BMD equipment will be able to be enhanced. (Korean J Nucl Med Technol
2010;14(1):40-45)
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Fig. 1. (A) European Spine phantom.
(B) BMD image of ESP.

Fig. 2. (A) Aluminum Spine phantom
scan on Prodigy. (B) BMD image of
ASP.
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Table 1, The bone mineral density value by using the ASP phantom
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Fig. 3. (A) Measurement by using X-ray dose meter (B) Scan image of X-ray dose meter
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Fig. 4. The equipment comparison of the bone mineral density
value measured in ASP phantom.
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Fig. 5. Time comparison of the BMD value measured in ASP
phantom.
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Fig. 6. The equipment comparision of the bone mineral density
value measured in ESP phantom.
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Table 2. The BMD value by using the ESP phantom

| 3t
A SAl 1.138 1.147
12A] 308 1.146 1.159
5A]| 1.158 1.163
B SAl 1.137 1.131
12A] 308 1.124 1.136
5A| 1.116 1.138
C 8A| 1.147 1.138
12A] 3082 1.141 1.127
5A] 1.137 1.129
D SA| 1.141 1.139
12A| 3082 1.124 1.12
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Fig. 7. Time comparison of the bone mineral density value
measured in ESP phantom.
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Fig. 8. The equipment comparison of the X-ray dose measured
in X-ray dose meter.
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Table 3. Measured X-ray dose by using X-ray dose meter

Dose = 3t e = =

A 8A| 2.695 2.717 2.735 2.661 2.711

12A] 3082 2.741 2.743 2.762 2.777 2.762

5A 2.718 2.727 2.689 2452 2.735

B SA| 2.73 2.694 2.727 2.677 2.73

12A] 3082 2.605 2.739 2.714 2711 2.772

5A 2.717 2.729 2.721 2.729 2.811

C 8A| 2.782 2.802 2.791 2.787 2.808

12A] 3082 2.717 2.787 2.798 2.807 2.789

5A] 2.727 2.694 2.745 2.799 2.77

D 8A| 2.736 2.661 2.732 2.742 2.758

12A] 3082 2.725 2.745 2.742 2.749 2.762

5A 2.747 2.727 2711 2.709 2.739
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Fig. 9. Time comparison of the X-ray dose measured in X-ray TrlEE AAE TrhREo] oms woksl M oolugh X]

dose meter.
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