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[ Abstract] Objective  To investigate the effects of automatic tube current modulation
(ATCM) on CT image quality and effective dose(ED) of PET/CT of 90 patients. Methods PET/CT of
90 patients from October 2017 to July 2018 were randomly divided into three groups, A, B, and C by
systematic sampling(30 cases in each group), and CT was scanned by ATCM. The tube current interval
of group A and B was 60-240 mA, and the noise index(NI) was 10 and 15; the tube current interval of
group C was 60—180 mA, and the NI was 15. The CT volume dose index(CTDI,,) and dose length
product(DLP) were recorded, and the ED was estimated according to the formula. The CT image
quality of neck, chest, abdomen, and pelvis were evaluated blindly by two and above attending
physicians in nuclear medicine to calculate signal-to-noise ratio(SNR) by measuring CT value and

noise value of the CT image. Noise value and SNR were compared with variance analysis. CTDI,,
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DLP, and ED were compared with Kruskal-Wallis and with Nemenyi in pairs. Results Differences in
noise value[(11.90+2.83)—(26.03+3.74)] and SNR [(2.03+0.34)—(4.35+0.71)] among three groups were
statistically significant (F=38.01-64.20, F=32.09-81.62, and all P<0.05), and the CT image quality met
the clinical diagnostic requirements. CTDI,,; were (12.4440.53), (9.39+2.01), and (7.05+1.03) mGy,
DLP were (998.45+96.04), (741.60+168.87), and (571.29+97.41) mGy-cm, and ED were (14.98+1.44),
(11.12+£2.53), and (8.57£1.46) mSv among three groups, with statistically significant differences
(=62.18, 57.19, 57.16, and all P<0.05). Group C was lower than group A(¥’=56.55, P<0.05) with

statistically significant differences. Conclusion

ATCM technology can ensure the image quality

while reducing the ED effectively by modulating the current interval and NI reasonably.
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Bk Sk sr U, %98 250 HU, % 40 HU,
132 BEURBTRZ WA

CT FHG & AT 2 18 5 FE AT 2 11— 3L,
A CT £ Mg 81 3L %€ LX) & ROI, ROI T >
30 mm*; WAFR CT ZEF% E 8 ki ROI, ROI [HIF
100 mm’*; JE#B CT 7EMLAE A W] E ROI, ROI
R 70~80 mm®; 4% CT 78 A3 Ml I R AL oA )
ROI, ROI ffi 2y 70~80 mm?, il & ROI P F 1
CT {2 HAR fE 22 (standard deviation, SD), MgpS
A SD {HF/R", {5 (signal noise ratio, SNR)=
CT {4/SD fH.
1.4 ED fitH

£ CT Flit & FiBUME A CT Hl i fs
4 (volume CT dose index, CTDI,,,) 17 & K & 3
FH(dose length product, DLP), ED & DLP fi%
%1 . ED=k-DLP, HHr, k MIAUAF,
£37 4 mSv/(mGy-cm), DLP ¥4 & mGy-cm, 4F#%
FEBLLA], Kk EWAR, BAE AR T k=0.015",
1.5 Sil2enik

K HI SPSS22.0 FAF AT S 2740 M, TR T
B EIERD G, RHBE R EZ (xks) IR N
W25tk AL B, C 341 SD, SNR 257,
W HAESERG K TP ) Kruskal-Wallis ¥ 5 1038 3 4H
CTDIL,,. DLP. EDZ %, 41N MW M 3k A
Nemenyi Ki 55 . P<0.0557~ 22 55 HASIHFE X,
K Kappa K565 PFH 2 437 B2 U6 45 41 45 5 1
I B — B . Kappa {H >0.75 S — BP0
0.40~0.75 —F Pk —t . <0.40 h—FPE2%

2 #R

A, B, C3BEMGE . KE. BMI 2%

SR TG E X (F=0.73, 040, 095, ¥ P>
0.05)(F£ 1), BA W, 2 ZEIFX CT E& 5
R — B, Kappa {84 0.69~0.83, 3 4
BE A UG B RS T 3 4y, H2ERHH
i1t 2 5 X (F=3.77~14.42, ¥ P<0.05)( % 2),
A. B, C34HE ¥R SD H M SNRZ ¥4 4 it
L (F=38.01~64.20 1 F=32.09~81.62, 1 P<0.05)
(#3), A, B, C3 4151 CTDI,,;. DLP, ED )22
SR BT X (F=62.18., 57.19 F1 57.16, 14

FR1 90 1T PET/CT Kads i AT 2 K B AAF B (Xiks)

Table 1 Basic information of PET/CT of 90 patients(X+s)
415 (ke B (m) k= (kg)  MBI(kg/m’)
AN 30 1.6240.09  56.53+9.88  21.63+3.01
B4 30 1.6440.07  57.9749.05  21.65+2.93
CcH 30 1.61£0.09  58.63+8.94  22.59+3.24
FfH 0.73 0.40 0.95
PfH 0.487 0.672 0.389

e F, AL B. C 34U AR ARGk TR 434 .
PET: IEHFEHFWIZBMBRA; CT: IHHMIKEEEAR;
MBI: KB TEH.

F2 90 flfT PET/CT Ko (AR Z R 1Y CT G i

FMETI (Xts)
Table 2 Subjective evaluation of CT image quality of PET/CT
of 90 patients (X+s)

AR B BERCT(4) BRECT(4y) EFCT(4) #RECT(4))
A4 30 4.37£0.49  4.43+0.50 4.30+0.53  4.30+0.47
B4l 30 4.06£0.45 4.16+0.46  4.00+0.45  3.97+0.49
C#l 30 4.00+£0.49  4.10+0.48 3.67+0.55  3.63+0.49
FfH 4.96 3.77 11.58 14.42
PlA 0.010 0.029 0.000 0.000

E: 2P, AL B, C3UNMRHAARGMEEIT LTI
PET: IERTAMUIZBAAR; CT: HFHUAZIEEAR .

F+3 90 filfT PET/CT Rt MR Z AR 19 CT KRBT WA 45 R ( Xits)
Table 3 Objective evaluation of CT image quality of PET/CT of 90 patients (X=s)

. N SD SNR

ikl L - - ; ” . ; ; p

SR oy JE B o SR oy JE B o
A4 30 11.9042.83  12.07+1.55  18.1742.99  17.96+3.06 4.3540.71 320£0.52 2965049  3.07+0.61
BZH 30 19.8943.44 15424193  21.6143.71  22.8242.82 2712048 2514032  2.46+0.41 2.33+0.33
cH 30 20.6743.63  16.2242.15  26.0343.74  25.65+2.54 2612056 2.39£041  2.03%0.34  2.07+0.26
FlE 64.20 40.39 38.01 57.21 81.62 32.09 37.61 53.67
Pl 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

T KA, A, B, C3HINRMAGMBET EHATHI/MH ., PET: IERFRISWZRGAR; CT. HRNMKZERP A SD: ik

(B: WRFE{E); SNR: {FWlb.
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P<0.05)(#% 4), ED MM EL#¢, B 41tk A 411X,
ZERA G L (4=19.70, P<0.05); C4llt
B 4fik, ZFAGIEE L (/=9.50, P<0.05); C 4l
Fe A UK, ZRA500TFE X (=56.55, P<0.05),

F4 90 BT PET/CT A i BUAE B2 4R 5 7 1k (ks
Table 4 Radiation dose of PET/CT of 90 patients (X+s)

% fF  CTDIL,(mGy) DLP(mGy-cm) ED(mSv)
Al 30 12444053 998.45£96.04  14.98+1.44
B4l 30 9.3942.01 741.604168.87  11.1242.53
c4l 30 7.05£1.03 571.29497.41  8.57+1.46
Pl 62.18 57.19 57.16
PE 0.000 0.000 0.000
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gl

3 it
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Jy—uBar e CT Hiih iy X k. PET/CT Xf 32k
AR AR ST R AL R PET 4 A 5k R
CT FH BT 7 A= i 5 390 et B e 38 ™, AR QR UEAZ
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