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[ Abstract] Objective To study the application of the intelligent optimum tube voltage ( Care kV')
combined with automatic tube current ( Care Dose 4D) technique in dual source CT scanning for the
abdomen. Methods 180 adult patients underwent whole abdominal CT examination from February 2016 to
March 2016 of were selected as the retrospective research objects. On the basis of reference mAs of the
image quality the patients were divided into three groups using completely randomized grouping method with
60 patients in each group, such as 250 mAs group, 200 mAs group, and 150 mAs group. The other
scanning parameters and image reconstruction parameters were the same. The liver parenchyma CT values
and image noise( SD) at the second hepatic portal level were measured. The signal-to-noise ratios ( SNR)
in the three groups were compared as well as contrast to noise ratio (CNR), noise (SD), the average
volume CT dose index (CTDI, ), dose length product ( DLP) and effective dose( E). Results The kV
and mAs values in the plain scan, arterial phase scan and portal phase scan in the three groups of patients
had statistically significant differences( F =35.25, P <0.05). With the reducing of the refference mAs,
the frequency of choosing lower kV in three groups of patients increased gradually. The CTDI ;, DLP and
E of plain scan, arterial and portal phase in three groups of patientshad significant difference (F =31.51,
P <0.05). With the decline of the reference mAs, the radiation dose decreased gradually, with 150 mAs
group lowest. The SNR, CNR and noise of three phases in 250 mAs group and 200 mAs group had no
statistically significant difference (F =1.61, P>0.05). In 250 mAs group and 150 mAs group, the SNR

and the noise of plain scan and arterial phase images had no statistically significant difference ( F =1.98,
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P >0.05), and SNR of portal phase images and CNR of three phases had statistically significant difference
(F=27.64, P<0.05); In group 200 mAs and group 150 mAs, the SNR, CNR and noise of plain scan
and arterial phase images had no statistically significant difference (F =1.95, P >0.05), and the SNR
and CNR of portal phase images had significant difference (F =19.63, P < 0.05). Conclusions For the
combined use of Care kV and Care dose 4D, it is feasible to select appropriate reference mAs in reducing

radiation dose without sacrificing imaging quality.
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Table 1 The comparison of age and BMI of the three groups

2551 1%k (%) BMI(kg/m?)
250 mAs 60 48 ~75 18 ~24
200 mAs 60 51 ~77 19 ~25
150 mAs 60 46 ~78 19 ~26

FAH 0.34 0. 64

Pl 0.71 0.53

2. A7 Somatom Definition CT #1 (7 = 7Y
[T FAHE) . R Care kV Hi K (Ref. kV ZH & H,

Intelligent optimum tube voltage technique ( Care

JE 120 kV) 64 Care Dose 4D AR BEATHH, 3 4
S 41 ) R R 2 4 4k 48 X 3 ( Dose saving
optimized for 3) , B Ik K 1T KA R HI 500 5t L fb i 4
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Table 2 The comparison of the scanning parameters of the three groups
N y Jut A
251 % FHEE KV A Som i kv A A HjAS :
80 100 120 140 80 100 120 140 SEHE Bl Ik

250 mAs 60 0 20 31 2 0 45 15 0 239. 15 +£50. 12 238. 62 +47.62 238.60 +47.73
200 mAs 60 0 29 28 3 10 47 3 3 180. 25 £49. 30 220.62 +52. 12  218.62 £52.39
150 mAs 60 0 37 23 0 25 35 0 139.20 +42. 19 201. 65 +72.35 201.20 +£72. 15

F 1Y 2.45 32. 14 67.57 6.01 6.16

P1H 0.09 0. 00 0. 00 0. 003 0. 003

() BWPEH o 28 R A . 7 ME &IR(ER3).
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Sk E% H SNR, CNR KM 22 3 R4 4 5
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Table 3 The comparison of radiation dose for plain scan, arterial phase and portal phase of three groups

FAH Bk TRk
A5 Bk CTDI,, DLP E CTDI,, DLP E CTDI,, DLP E
(mGy) (mGy * cm) (mSv) (mGy) (mGy * cm) (mSv) (mGy) (mGy * cm) (mSv)
250 mAs 60 11.12£2.64 511.83 £142.45 7.67+£2.13 10.65£2.77 502.30 £140.13 7.51 £2.10 10.61 £2.77 502.60 £140.50 7.52 £2.10
200 mAs 60 8.35+2.59 433.65+135.12 6.65+2.02 7.84+2.64 371.30+£137.00 5.56+2.05 7.82+2.64 370.20 +136.80 5.55+2.05
150 mAs 60 5.86£1.69 309.50+97.34 4.64+1.46 5.47+1.63 255.05+87.92 3.82+1.31 5.47+1.66 254.40£87.63 3.81+1.31
FE 74.95 39.46 39.52 69.51 59.69 59.23 68.19 60.17 59.88
P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TE:CTDL,,. PR CT RS R DLP. Sl KRB B A %00 it
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Table 4 The comparison of image SNR, CNR and noise of the three groups

mAs B SR CNR : il :
TEM S A 2 ) L EaET S T

250 60 5.31+3.58 5.78 +3.64 7.98 £5.35 0.81+1.56 1.22+1.83 3.51+2.63 21.89+2.03 21.46+2.29 23.88 +2.29

200 60 4.94 +£3.37 5.62+3.63 8.01 £5.65 1.22 +1.41 1.74 +1.67 4.16+3.63 22.77 +2.94 22.51 +2.01 22.58 +1.90

150 60 5.78 £3.18 6.37 +3.18" 10.44 +4.93* 1.70 +2. 44"

2.39+2.48" 6.20 +4.41" 16.52£1.38

15.63 £1.53 15.62 1.5

1 :SNR. {5MH; CNR. Xf FEMEAS HE 2 55 250 mAs H#, U =1625 1330, 1308, 1140, P <0.05;"5 200 mAs H#,U =1317, 1255, P <0.05

*&5 3 AURHER IR L
Table 5 The comparison of subjective image quality

score of three groups

iR 14 P4 Bk s
250 mAs 60 3.72x0.45  3.67+0.47  3.68 +0.47
200 mAs 60 3.63x0.48  3.60x0.49  3.60x0.49
150 mAs 60  3.60+0.49  3.72:0.45  3.70+0.46
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