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Abstract  This study analyzed CT values of radiolucent and radiopaque materials by energy region after
selecting radiolucent and radiopaque materials at random using GE’s DECT((Dual Energy Com-puted
Tomography) at S University Hospital located in Gyeonggi-province from July through August in 2013. Besides,
it drew out the most analogous energy region to the value of 120kVp CT, which is applied to existing
SECT(Single Energy Computed Tomography), by utilizing the analysis method of CT values and tried to find
out the most useful and appropriate materials when contrast was applied within visible area in clinical
application.

As a result, there was little decrease of CT value after 90KeV in the case of materials with low density and
high moisture content such as normal saline, methyl-cellulose and gels used in ultra-sonic waves test; energy
does not influence much on materials with extremely low or high density such as air and contrast medium;
methyl-cellulose and gels used in ultra-sonic waves test are considered to be the most useful materials for

clinical applications.
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[Fig. 1] CT image of test tube
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[Fig. 3] Image of Reformation

[Table 1] Evaluation particle of clinical image

£ d|m BA593, SECT 120kVp FAMT} 714 243t L. Image Quality
CT ZFS Zk= our] e Lot 1z} a4tk 1. Reconstructed images maintain consistent quality
2. Adequate change is given to the setting of image
windows.
2.4 EnjE3o| JagTt 3. There is no artifact. The thickness and intervals are
G 71 Bl whe 7ok Ao wWstol ozt B e

2. Visualization

1. Image outlines by material are indistinct.
2. Image outlines by material are partially clear.

F(N.S), #HEAl
(S.G)& o] &3t} 3. g&xnt
Z} £4% Enema tipo] 7H5 A& F FdH(Axial
plane)@} AJAMH(Sagittal plane) FAFOZ ALATIR L 3.1 BEuEZo| CTZt &4 &yt
o, A58 T dlolelE 7RI @49 3H, G4k 7HA AlETol F7I(AIR), FEAFRN.S), HEgdE2A
Jo R Hb 71%E gste] TEAL 37 0] Unacceptable(l  (M.C), ZFANCM), 253+ A(S.G)S 242 715 A+
7)), Suboptimal(27), Adequate(37), Good(47), Excellent 270 T AT FGARe] A3t 27]19] ROIE 18] £ 5
diagnostic quality(5%)9] STHAR CT J4] A& BH7t 3ol 24 CT g &4 & B 2= 37e
sFICHFig. 2, 3][Table 1]. 971472 HU, AE)Aled4: 233431 HU, w22z
70.8+48 HU, %A 2994+0.1 HU, Zoutg =
72.3+7.8 HU & =#%|QJcHTable 2.
[Table 2] Measurement of CT value
(unit: HU)
AIR N.S M.C CM S.G
cT -971+7.2 | 23.3£3.1 | 70.84+4.8 | 2994+0.1 | 72.3£7.8
value

Fo=ZE| ofiX[E CTat 24 Zut
GSI(Gemstone Spectra Image) RES %]-g38}o] A~
o]

5 HFA%F A48 ZH= monochromatic radiation<

[Fig. 2] Image of Enema tip
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[Table 3] Measurement of CT number by energy
level of each material
(unit: HU)
Based on the reduction of 40 keV (unit: %)

Spectral HU Curveo]l J3t &4 A3} 247ho] &850]

39 CT gholl shAl 2 &4

HEAEEs, 250}
=

A A

Saline Methyl collulose

Contrast Sonography -gel

Spectral HU Curve 2

[Fig. 4] Analysis of material and CT number with GSI

3
BEolE T3 WA 35| 2 EHL Enema tipo]
& 5 A% 270 vlolele] FekH(Axiah3t A4
(Sagita) 448 W30 ko] A7 7AY Sl Bk
A} Excellent diagnostic quality 17, Good

o Hrlst
AIR NS MC CM SG o= orle
o zogla A o B 2= A
40KeV | -637 | 1423 | 5233 | 3125.1 | 3882 2P O Zauhg Ao A AT drk A Kol
sokey | 6834 | 1028 | 4161 [ 30212 | 3013 AR BrHEY. O taee® mEdERs ARy
€ (7.3%) | (27.8%) | (20.5%) | (3.3%) | (22.4%) A, 7], 29A <02 FriEglon, 29A1Y] H¢
cokey | 7483 | 831 | 3123 | 29862 | 1983 CT Zro] W< =7 ZXx|o] HHe Eslad o]#e
(17.5%) | (41.6%) | (40.3%) | (4.4%) | (48.9%) o] 9t} H7}s}ATHTable 4].
70KeV -774.8 58.3 198.2 2875.2 120.1
Vo Le%) | 59%) | 62.1%) | 8%) | (69.1%)
Koy ToL8 162 95.3 2718 1 703 [Table 4] Evaluation of clinical image by observer
(243%) | (67.5%) | (81.8%) | (13%) | (81.9%) AR NS MC oM G
90KeV -803.5 30.4 62.3 2385.2 48.3
(26.1%) | (78.6%) | (88.1%) | (24%) | (87.6%) A 3 3 3 1 5
-813.4 194 41.3 2195.3 30.1
100KeV | 27 79%) | 86.4%) | ©2.1%) | (30%) | 922%) B 3 3 3 ! 4
LoKey | 8201 | 103 | 200 | 21350 | 15 c ) 3 . R .
28.7%) | (92.8%) | (96.2%) | (32%) | (96.1%)
120KeV -825.3 6.3 10.1 2120.7 3.1 *UnacceptableZI points, Suboptimal=2 points,
(29.6%) | (95.6%) | 98.1%) | (32%) | (99.2%) Adequate=3 points, Good=4 points,
-830 35 2.1 2075.3 =33 : : : .
Excellent diagnostic quality=5 points
130KeV 1 30.3%) | 97.5%) | 99.6%) | (3a%) | (101%) & qualiy=> p
-835.3 1.3 -3.8 2013.1 -8.1
\"%
140Ke (B1.1%)| (99.1%) | (101%) | (36%) | (102%)
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