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ABSTRACT

Radiographic contrast agents are used for diagnostic purposes and are one of the factors affecting measured
values in bone density tests. They are absorbed into tissues and have an effect of increasing the measured values
of bone density, so they are avoided as much as possible before performing a bone density test. MRI contrast
agents, which have different physical properties and mechanisms of action than radiographic contrast agents, are
based on gadolinium, a metal element. They have radiopacity characteristics, so MRI are generally performed
prior to examination using radiation. The purpose of this study was to investigate the effects of MRI contrast
agents on bone mineral density examination using dual energy X-ray absorption. Two types of gadolinium based
MRI contrast agents were injected into an acrylic water tank for each volume, and the humanoid spine phantom
was inserted and the BMD and T-score from (L1-L4) were analyzed by scanning a total of 30 times, 5 times for
each injection type. The average value of the measured total (L1-L4) bone density for each of the two contrast
agents was 0.952+0.052, 0.957+0.050, and 0.956+0.05g/ci, respectively, for the Gadoterate Meglumine component
OmL, 7.5mL and 15mL, when the gadobutrol components were OmL, SmL, and 10mL, there was no statistically
significant difference at all sites at 0.953+0.001, 0.954+£0.001, and 0.945+0.001g/cm’, respectively(p>0.05). The
average value of total T-score was -0.46+0.05, -0.4+0, -0.42+0.04 when the Gadoterate Meglumine component
was OmL, 7.5mL and 15mL, respectively. When the Gadobutrol ingredients were OmL, SmL and 10mL, there was
no statistically significant difference in all areas, with -0.46+0.05, -0.46+0.05, and 0.5+0.00, respectively. In this
experiment, the MRI contrast agent was found to have no effect on bone density tests, using the dual-energy
X-ray absorption method. There is a limitation in that physical conditions such as kidney and health conditions
etc. were not taken into consideration, so further clinical research is expected to be conducted in the future.
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Fig. 1. Flow Chart of Study. 3. STATISTICAL ANALYSIS

FAA FAWHS SPSS Statistical Software for
Windows(Version 14.0: SPSS Inc. Chicago. Illinois)S-
ALEsEe], HIE4ZA HAWHO R Kruskal-Wallis
TestE AH&stlal, FA1% F94d2 p-value 0.05
R folE Atol7h i Ao sAsgc,

(b) Water phantom tank (c) Scan
Fig. 3. Design of Phantom and DXA Scan.

III. RESULT
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H ke £QA FAFe] 44
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0, SmL, 10mL & @ ZtZ} -0.84+0.05, -0.84:+0.05,
-0.9£0.000. 2  UERTH(p<0.07). L2 H ik
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(p<0.11). L3¢ =X HgkS -0.52+0.04, -0.52+
0.04, -0.58+0.04= U}EFSTH(p<0.09). L4e] =%
32 -0.12+0.07, -0.1£0.07, -0.18+0.04 = }E}R;
CHp<0.17).

Total U %= HA kS Table 49} Zo] 294 =+
J=Fo]l z+zb omL, 5mL, 10mL ¥ =) Z+z} -0.46+
0.05, -0.46+0.05, 0.5+0.00° 2 L}EFsFTH(p<0.28). =
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Table 1. BMD result of phantom injected with Gadoterate Meglunine(Dotarem).

(Unit: g/em?)
Level Dosage Mean+SD *p
0 mL 7.5 mL 15 mL
L1 0.870 + 0.001 0.878 + 0.002 0.878 + 0.005 0.875 + 0.005 0.09
L2 0.960 + 0.001 0.962 + 0.005 0.962 + 0.005 0.961 + 0.004 0.81
L3 0.971 £+ 0.005 0.978 + 0.004 0.979 + 0.004 0.976 + 0.005 0.10
L4 1.007 £+ 0.005 1.011 £+ 0.003 1.001 £+ 0.004 1.001 = 0.004 0.47
Total 0.952 + 0.052 0.957 + 0.050 0.956 + 0.05 0.957 + 0.003 0.13

L1-4:Lumbar spine level, Data presented as meantstandard deviation(SD). * P values were calculated by Kruskal-Wallis test.
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Table 2. BMD result of phantom injected with Gadobutrol(Gadovist).

(Unit: g/fem?)
Level 0 mL zosﬁe 10 mL Mean=5D P
LI 0.87 + 0.001 0.871 = 0.003 0.875 + 0.002 0.872 = 0.003 037
L2 0.96 + 0.002 0.959 = 0.002 0.954 + 0.007 0.957 = 0.005 0.13
L3 0.972 = 0.005 0.97 £ 0.002 0.966 = 0.003 0.97 + 0.004 0.14
L4 1.001 £ 0.005 1.01 £ 0.006 1.001 + 0.003 1.007 £ 0.006 0.06
Total 0.953 = 0.001 0.954 = 0.001 0.945 = 0.001 0.952 = 0.002 0.11

L1-4:Lumbar spine level, Data presented as meantstandard deviation(SD). * P values were calculated by Kruskal-Wallis test.

Table 3. T-score result of phantom injected with Gadoterate Meglunine(Dotarem).

Dosage

Level 0 mL 75 mL 15 mL Mean=5D P
L1 -0.84 + 0.005 -0.80 = 0.00 -0.78 + 0.04 0.81 + 0.04 0.11
L2 202 + 0.00 -0.14 + 0.05 -0.16 + 0.05 -0.16 + 0.04 0.14
L3 -0.52 = 0.04 -0.44 + 0.05 -0.46 + 0.04 -0.47 = 0.05 0.09
L4 -0.12 = 0.08 0.1 £ 0 -0.12 + 0.04 0.11 + 0.05 0.72
Total -0.46 + 0.05 04+ 0 -0.42 + 0.04 042 + 0.04 0.11

L1-4:Lumbar spine level, Data presented as meantstandard deviation(SD). * P values were calculated by Kruskal-Wallis test.

Table 4. T-score result of phantom injected with Gadobutrol(Gadovist).

Level 0 L D;?:ie 10 mL Mean+SD *p

L1 -0.84 + 0.05 -0.84 + 0.05 -0.9 + 0.00 -0.86 = 0.05 0.07

L2 -0.2 £+ 0.00 -0.18 + 0.04 -0.24 + 0.05 -0.21 + 0.04 0.11

L3 -0.52 + 0.04 -0.52 + 0.04 -0.58 + 0.04 -0.54 + 0.05 0.09

L4 -0.12 = 0.07 -0.1 £ 0.07 -0.18 = 0.04 -0.13 + 0.07 0.17

Total -0.46 + 0.05 -0.46 + 0.05 0.5 £ 0.00 -0.47 + 0.04 0.28

L1-4:Lumbar spine level, Data presented as meantstandard deviation(SD). * P values were calculated by Kruskal-Wallis test.
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