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Comparison of Estimated and Measured Doses of
Dual-energy Computed Tomography
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Abstract We will provide basic data on the evaluation of patient dose in terms of DECT quality control by comparing
the equipment-provided dose with the measured dose according to the configuration method of the X-ray generator by
the manufacturer of the dual-energy CT unit, For computed tomography (CT) equipment, Discovery 750HD, Aquilion ONE
GENESIS Edition, and Somatom Definition Flash were used. The CTDI,, value was measured by inserting the Unfors Xi
ion chamber into a 32 cm PMMA acryl Phantom,

The results of estimated CIDI,,; DECT and measured CIDI,, showed that the dose difference between DECT 80 + 140
kVp of G company was at least 0.51% and -1.90% max, and measured CIDI,, was slightly lower (p0.05). The differ-
ence of 80 + 140 kVp of S company was the minimum of 5.84% and the maximum of 7.52% (p{0.05). The measured
CIDl,q was less than estimated CTDIL,,. The C companys 80 + 135 kVp showed a difference of at least 7.58% and a
maximum of 13.58% (/2¢0.05), and all of measured CIDLy was less, The linearity of exposure dose for all DECT equip-
ment was very linearly reflected with R* being 0.97 or above, and the measured dose of the ionization chamber was less
than the predicted dose of the monitor,
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(a) Phantom image

Fig. 1 Dose measurement using of PMMA phantom

(b) Axial view of measurement position

Table 1 The parameter of CT equipment for dose measurement

Tube voltage Tube current Beam collimation
Vendor Scan mode
(kvp) (mA) (mm)
SECT 120 110, 160, 210, 270, 315
G 40.0
DECT 80+140 275, 375, 630, 640, 600
SECT 120 122, 184, 245, 306, 367
S 19.2
DECT 80+140 154+28, 231+42, 308+56, 385+70, 462+84
SECT 120 70, 140, 210, 280, 350
T 20.0
DECT 80+135 230+40, 340+60, 460+80, 570+110, 680+120

SECT: Single Energy Computed Tomography, DECT: Dual Energy Computed Tomography
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Table 2 Results of dose measurement according to scan mode by G

Tube Voltage Estimated CTDIval Measured CTDIvol cV
Soen mode ) may) may) % i Fiale

8.82 8.68 £ 0,02 0.23
12.84 12,57 £ 0.04 0.32

SECT 120 17.65 17.24 £ 0.03 0.17 0.971 .000
21.66 21,17 = 0.06 0.28
2527 24.64 = 0.06 0.24
8.96 9.13 = 0,21 2.30
12,72 12.82 + 0.36 2,81

DECT 80+140 17.49 17.40 £ 0.07 0.40 0.978 .000
21,50 21.39 £ 0.56 2.62
2513 24,96 = 0,09 0.36

SECT: Single Energy Computed Tomography, DECT: Dual Energy Computed Tomography
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Table 3 Results of dose measurement according to scan mode by S

Tube Voltage Estimated CTDIvol

Measured CTDIvol cv

Scan mode ko) "Gy Gy % R Rvalue

7.52 7.13 £ 0.01 0.14
11.34 10.70 £ 0.03 0.28

SECT 120 15.10 15.06 £ 0,02 0.13 0.996 .000
18.86 17.64 £ 0,04 0.23
22,62 22,40 + 0,06 0.27
7.54 7.10 £ 0,08 1.13
11.31 10,53 £ 0.10 0.95

DECT 80+140 15.07 14,05 £ 0.17 1.21 0.999 .000
18.84 17.44 £ 0.20 1.15
22,61 20.91 + 0.26 1.24

SECT: Single Energy Computed Tomography, DECT: Dual Energy Computed Tomography
Table 4 Results of dose measurement according to scan mode by T
Sean mode Tube Voltage Estimated CTDIval Measured CTDIval cV R Puale

(kVp) (MmGy) (MmGy) (%)
4.80 4.45 £ 0,01 0.22
9.60 8.82 £ 0.02 0.23

SECT 120 14.40 13.16 £ 0,02 0.15 0.994 .000
19.30 17.89 £ 0.02 0.11
24,10 22,19 £ 0,14 0.63
8.10 7.00 £ 0,01 0.14
12.00 11,09 £ 0.02 0.18

DECT 80+135 16.10 14,49 + 0,02 0.14 0.997 .000
20.10 17.93 £ 0.03 0.17
24.00 21.61 £ 0.06 0.28

SECT: Single Energy Computed Tomography, DECT: Dual Energy Computed Tomography
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