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Abstract The purpose of this study was to find the best protocol for balance of image quality and dose in brain CT
scan, Images were acquired using dual-source CT and AAPM water phantom, noise and dose were measured, and effec-
tive dose was calculated using computer simulation program ALARA(S/W). In order to determine the ratio of image qual-
ity and dose by each protocol, FOM (figure of merits) equation with normalized DLP was presented and the result was
calculated. judged that the ratio of image quality and dose was excellent when the FOM maximized. Experimental results
showed that protocol No. 21(120 kVp, 10 mm, 1.5 pitch) was the best, the organ with the highest effective dose was
the brain(33.61 mGy). Among organs with high radiosensitivity, the thyroid gland was 0.78 mGy and breast 0.05 mGy.
In conclusion, the optimal parameters and the organ dose in the protocol were also presented from the experiment, It
may be helpful to clinicians who want to know the protocol about the optimum state of image quality and dose,
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Fig. 1. AAPM water phantom and noise measurment
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Table 1, Protocol for experiments

Veariables subject matter
Acquisition mode Axial
Tube voltage 80 kVp, 100 kVp, 120 kVp 140 kvp
Tube current-exposure time product 250 mAs

Slices thickness 5 mm, 10 mm
Rotation time 1.0 sec
Pitch 0.5, 1.0, 1.5
Reconstruction algorithm Standard
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Fig. 2. ALARA(S/W) GUI for evaluation of exposure
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Fig. 3. Measurement of noise for each protocol and image
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Table 2, Calculation of DLP and Optimal Protocol (FOM) for each protocol

Test slice thickness(mm) kVp pitch noise ROI DLP normalize DLP* FOM* (%)
1 0.5 12,82 63.4 10.11 8.86
2 80 1.0 15.02 81.7 9.19 18.08
3 1.5 14,91 91.4 8.16 28,42
4 0.5 9.37 125 3.75 72,52
5 100 1.0 9.48 161.1 2,94 80.58
6 5 1.5 10,40 180.3 2.89 81.15
7 0.5 7.82 200 1.95 90.46
8 120 1.0 8.30 258 1.61 93.91
9 1.5 7.51 289 1.30 97.01
10 0.5 6.35 284 1.12 98.20
11 140 1.0 6.00 366 0.82 98.28
12 1.5 6.79 410 0.83 98.28
13 0.5 9.55 63.4 7.53 34.60
14 80 1.0 11,01 81,7 6.74 42,61
15 1.5 10,00 91.4 5.47 55.28
16 0.5 7.10 125 2.84 81,61
17 100 1.0 6.91 161 2,14 88.55
18 10 1.5 7.48 180.2 2.08 89.23
19 0.5 5.35 200.9 1.33 96.68
20 120 1.0 5.31 2587 1.03 99.73
21 1.5 5.73 289.5 0.99 99.89
22 0.5 4,75 284.8 0.83 98.33
23 140 1.0 5.07 366.8 0.69 96.90
24 1.5 4,56 410.6 0.56 95.56

* Normalize DLP = DLP /50,

* FOM : abs(1-(noise/normalise DLP))x100, abs : absolute value
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