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ABSTRACT
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The purpose of this study is to measure the dose according to tube voltage and tube current using a head CTDI
phantom in a bolus tracking system for contrast agent injection in CT examination, evaluate the image with SNR,
and use it as basic data for dose reduction according to CT examination. and can be applied. CT scans were
performed on a head CTDI phantom by applying tube voltages of 80, 100, 120, and 140 kVp and tube currents
of 10, 20, 30, 40, and 50 mA. The scan used a ROT of 0.5 sec and B30f kernel, and scanned at a thickness
of 2.0 mm to measure dose, SNR, and noise. The dose results showed that as tube voltage and tube current
increased, the phantom dose was at a minimum of 24.13 p Gy at 80 kVp and 10 mA, and at a maximum of
407.28 1 Gy at 140 kVp and 50 mA, the dose increased 16.8 times. To evaluate image quality, the SNR of the
phantom as tube voltage and tube current increased was as low as 2.3 at 80 kVp and 10 mA, and as high as
15.48 at 140 kVp and 50 mA, the SNR increased by 6.7 times the dose. Noise, which indicates image quality
as a standard deviation in the image, was the lowest at 41.79 at 80 kVp, 10 mA, and the highest SNR was 7.94
at 140 kVp, 50 mA, and the dose was reduced by 81.35%. As various tube voltages and tube currents increased
in CT scans, dose and SNR increased, but noise decreased. In conclusion, in order to apply the bolus tracking
system, it can be applied to reduce dose by applying a combination of appropriate tube voltage and tube current

to maintain image quality and reduce dose.
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II. MATERIAL AND METHODS

1. CTDI Phantom
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Fig. 1. CT scanning for dos calculation of CTDI head
phantom.
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2. CT Scanning
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Fig. 2. Axial CT image demonstrates locations of two
regions of interest.
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Unit)e] X FHAZ 9242l ROIGNAl SD (standard
deviation)®] #& mol== A3t

3. Statistical Analysis
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III. RESULT
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Table 1. Results of absorbed dose at tube voltages and

tube current [unit: pGy]
Tube Tube Current (mA)

Voltage value
kV) 10 20 30 40 50

80 24.13  40.44 58.24 8393  103.77
100 40.70 7854  114.78 152.37 188.63
120 5824 11539 175.69 23496 293.07
140 79.54 162.82 247.85 32930 407.28
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537} 10, 20, 30, 40, 50 mA) A& M) Aij=

24.13, 40.44, 58.24, 83.93, 103.77 uGy= A= 3]
3, 100 kVpoll A& 40.70, 78.54, 114.78, 15237,
188.63 pGy= < 7kste]l SA AT 120 kvpellA]
o] M AI= 5824, 115.39, 175.69, 234.96, 293.07
pGy=E HAF7E S7hsel wep A S7she
ZAEAa, AL 140 kVPolA = 79.54, 162.82,

247.85, 329.30, 407.28 uGy= A #Fo] Z7}3Fi o)
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(p <.05).

080 kvp  C100kVp @120 kVp  ®140 kVp
400

350

300

Absorbed dose (pGy)
- a a
& 8 B

o
-1

il 0l

30 40 50
Tube current (ma)

Fig. 3. Absorbed dose according to the tube voltage
ad tube current for the bolus tracking system CT
scanning.

W3ld m& SNR

A M de] H7HE 913 SNRY
W7t A= Table 29} #o] Skl 80 kvpell A
SNRo] Z+z} 10, 20, 30, 40, 50 mAE 2.3, 3.4, 3.88,
494, 53282 Z7Feklar, 100 kVpol AT 44.06,
5.28, 6.79, 7.67, 9.322 S 7}FSIth HESH 120 kVP
o = 5.51, 8.02, 9.67, 10.96, 12212 HHAF7} =
7}ate] whel SNRE 27}, A 140 kVPol| A
6.63, 9.47, 12.07, 13.28, 15.48% H]#3}o] SNRO]
S7Faksith dAgY B[ S el mWE SNR
< Table 2014 <3k ztol7F AT (p < .05)

Table 2. CT image SNR at various tube voltages and
tube current

Tube Tube Current (mA)
Voltage p value
kV) 10 20 30 40 50
80 23 3.4 3.88 4.94 5.32
100 4.06 5.28 6.79 7.67 9.32
< .05

120 5.51 8.02 9.67 1096 1221
140 6.63 9.47 12.07 1328 1548
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Fig. 4. CT image for tube voltage and tube current of
80 kVp and 10 mA (a), 20 mA (b), 30 mA (c), 40
mA (d) and 50 mA (e) for radiation dose
measurement with CTDI head phantom.

Table 3. CT image noise at various tube voltages and
tube current

Tube Tube Current (mA)
Voltage p value
(kV) 10 20 30 40 50
80 41.79 2724  23.67 19.14 17.68
100 26.96 20.59 16.06 14.3 11.88
< .05

120 21.45 14.84 12.15 10.71 9.77
140 18.94 13.08 10.15 9.32 7.94

IV. DISCUSSION
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V. CONCLUSION
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