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GSI phantom study with using test tubes made by different materials for the impact on the CT value of water and water-iodine
concentration FANG Xin, LIU Yi-jun, LIU Ai-lian,et al. Department of Radiology, the First Affiliated Hospital of Dalian
Medical University,Dalian 116011, China

[Abstract] Objective: To investigate the impact of test tubes made by different materials on the CT value of distilled
water and water (iodine) concentration during spectral imaging with mono-source dual energy CT. Methods: GE HD750 CT
was used for scanning. The phantom had totally 9 holes,with 8 holes at periphery and 1 hole at the center. Eight test tubes
made by the same material as the phantom was placed in the peripheral hole, while the test tube placed in the center was
made by different material. They were divided into four groups according to the material: Group A,5mL injector (poly pro-
pylene, PP) ; Group B,organic glass (poly methyl meth acrylate, PMMA) ; Group C,glass and Group D, the same material as
the phantom (poly ethylene,PE). The test tubes were fulfilled with distilled water. 3 times were scanned for each group,u-
sing GSI mode and with the same technique. Data of twelve layers were acquired in each group (totally images of 36 layers).
Mono-energy image of 70keV was used for reconstruction. The CT values of distilled water and water (iodine) concentra-
tion in each central test tube were measured respectively statistic analysis was performed. Results: The CT value of the dis-
tilled water in the central test tubes in group A,B,C,D was (—2.08+£2.19HU,(—2.7741.63)HU, (15. 1640. 89) HU
and (—2.43+1.27)HU,respectively with no statistical difference among Group A,B and D (P>0. 05). Yet there was sta-
tistical significant difference between group C and the other three groups (P<C0. 05). The water(iodine) concentration of
Group A,B.C and D was (1000. 74+1. 85)mg/cm?, (1001. 3742. 51)mg/cm?, (1002. 48 £+ 3. 28) mg/cm’ and (1001. 71+
1. 46)mg/cm® respectively,with no statistical difference (P>>0. 05). Conclusion: There were no impact to the CT value of
distilled water when using test tubes made by organic glass,injector and test tube made by the same material as the phan-
tom, while test tube made by glass could obviously increase the CT value of distilled water. Test tubes made by different
materials had no influence to the water (iodine) concentration during GSI scanning.

[Key words] Test tube material; CT value; Water(iodine) concentration; Dual energy CT; Tomography, X-ray com-
puted; Model
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