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Coronary Computed Tomographic Angiography with Optimized Protocol

and Parameter by Snapshot Assist *
WANG Zheng, ZHENG Lin-feng®, WANG Qin-guo”
(Department of Radiology, Shanghai General Hospital, Shanghai Jiao Tong University, Shanghai, 200080, China)

ABSTRACT Objective: To study effect of different optimized protocol and parameter with SnapShot Assist on the image quality
and radiation dose of coronary computed tomographic angiography (CCTA). Methods: Ninety-eight patients underwent CCTA using a
GE gemstone multidetector CT system were divided automatically into three groups by SnapShot Assist software according to their
eBMI: group A (n=41, eBMI <23), group B (n=38, 23 = eBMI <28) and group C (n=19, eBMI = 28). These three group were performed
CCTA with parameters of 80 kVp/700 mA, 100 kVp/650 mA and 120 kVp/650mA, respectively. Each group was subdivided into
prospectively electrocardiogram-gated axial scan mode (Cases' heart rate < 65 times/minute) and retrospectively electrocardiogram-gated
spiral scan mode (Cases' heart rate>65 times/min). The control group was enrolled 30 patients whom underwent CCTA with
retrospectively electrocardiogram-gated spiral scan mode without SnapShot Assist. Then, we analyzed and compared subjective scores of
image quality, contrast-to-noise ratio (CNR), signal-to-noise ratio (SNR), and standard deviation (SD) of subcutaneous fat, volume CT
dose index (CTDIvol) and effective dose (ED) in different group. Results: (1) In the group A, B, and C, the subjective score of the image
quality with prospectively electrocardiogram-gated axial scan mode was higher than those of the retrospectively electrocardiogram-gated
spiral scan mode, respectively, but the difference was not statistically significant (P>0.05). There was no significant difference in the
subjective score of the image quality between the experimental group (with SnapShot Assist) and the control group (without SnapShot
Assist) (P>0.05). (2) Compared with the control group, CTDIvol and ED were significantly lower in the group A, B, and C, respectively
(P<0.05), and approximate 63 % radiation dose reduction acquired by using SnapShot Assist technique. In the group A, B, and C,
CTDIlvol and ED of prospectively electrocardiogram-gated axial scan mode were significantly lower than those of the retrospectively
electrocardiogram-gated spiral scan mode (P<0.05). Conclusion: CCTA under the personalized selection protocol with SnapShot Assist
can reduce the radiation dose without effecting the image quality.
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Table 1 Comparison of subjective image quality evaluation in different group

Image quality evaluation score

Group n
Prospectively electrocardiogram-gated axial scan mode Retrospectively electrocardiogram-gated spiral scan mode
A group 41 44+ 0.8 3.7+ 0.7
B group 38 4.5 0.8 4.0+ 0.6
C group 19 4.0+ 0.9 3.9+ 0.7

Control group 30

4.3+ 0.7




DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol18 NO.11 JUN.2018

< 2111 -

6 -
Il Prospectively
Retrospectively

o 54
o
o
@ '|' '|'
s4 ||
©
=
s 3
2
s
o 21
()
()}
(1]
E ..

0 Ll L) L)

A group B group C group
B 1 RE BT B R A E O B TR EE X E
BREEMITH LR

Fig.1 Comparison of subjective image quality evaluation score with
prospectively electrocardiogram-gated axial scan mode and retrospectively

electrocardiogram-gated spiral scan mode in different group

(P>0.05, % 2.3), AF4ME CNR,SNR FIf§H; SD {A H 4
(A B.C 415341 B RGO BT T4 3 A ] i o H T 145
BB S X IRAL b %) : (1)B 417 LM HI RCA /i CNR.SNR 5
X B 2 6] 22 S Bt 5 L (P<0.05, % 2.3);A.C 4 5%
WRZH 2 i) 25 T TCSE 275 X (P>0.05,76 2 .3) ., (2)A B 41RY)E

i SD {EE R IR K, 22 F BA ST E L (P<0.05,5% 4),C
ARG SDESX I Z M T H %225 (P>0.05,% 4).
2.3 AR CTDIvol 1 ED YLk 458

E3tiE4HH L, A B .C 41 CTDIvol .ED #J il B[4, 255
YA G541 L (P<0.05,3 5) ; oA 4 5570 2 S e 20 e vt Al
ST 63 %o A B.C &4 BTHETECo L T TH Sl 44 L [
JE O L T IR E i 1 CTDIvol A1 ED B i A%, 2 R B
GiiteE s X (P<0.05,5% 5.6 FIK 2A B).
3 3tig

W& AR CT PR A AW E 4L, CCTA LR H
R, TR A I A 04 LA B A T B, A T SR sl bk
PIFG 97-100 %ol R WL TR =108 SR CCTA 5B 52 44
PR FTSTERAE N B\ B v R D R B B 30— PR R T
L 01014151 R b 3o A A G T A A R A R
TR, AR AR e BN R L

SnapShot Assist J& GE 23 w4 H} (1) — 30047 SC O ER AT (19 4%
A Sha o IT &, ERE AL CCTA $RE L , S mAE M
AR 7 % ARSI, SnapShot Assist Bt A 1.0
RSB A RE b A 7 —, UG ATRE RO TR
(B O EEL T I 0 L 22 B X R R LA o B T i
PE oA I A R 2% b 1] kV/mA S84, T AR
AT T R, HAs T 6 M2 4~ GE 1Yy
ISCRT 4 AF P I, P BT 3 T bk 6028 e AR 4k

% 2 AEAM CNR LEBER
Table 2 Comparison of CNR in different group
CNR
Group n Prospectively electrocardiogram-gated axial scan mode Retrospectively electrocardiogram-gated spiral scan mode
LM RCA LM RCA
A group 41 32.98+ 13.31 32.66% 3.53 29.67+ 8.04 27.20% 6.91
B group* 38 22.84+ 7.21 21.57+ 7.55 27.26% 7.92 25.32+ 8.09
C group 19 34,12+ 12.86 33.33+ 13.25 34.29+ 12.42 34.25+ 12.50
Control group 30 36.62+ 17.21 28.07+ 13.93

¥ P<0.05 SXRALLE,
Note: * P<0.05 compared with control group.

% 3 RNEAM SNR LR
Table 3 Comparison of SNR in different group
SNR
Group n Prospectively electrocardiogram-gated axial scan mode Retrospectively electrocardiogram-gated spiral scan mode
LM RCA LM RCA
A group 41 27.15%+ 11.52 26.83+ 11.78 23.95+ 6.94 21.45+ 5.97
B group* 38 17.76% 5.62 16.47+ 5.80 21.15% 6.40 19.22+ 6.63
C group 19 25.33+ 10.24 24.53+ 10.63 25.61+ 9.75 25.57+ 9.82
Control group 30 28.07+ 13.93 27.76+ 15.82

¥ P<0.05 SRRALLE
Note:* P<0.05 compared with control group.
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Table 4 Comparison of fat SD in different group

SD
Group n
Prospectively electrocardiogram-gated axial scan mode  Retrospectively electrocardiogram-gated spiral scan mode
A group* 41 24.58+ 7.34 24.19+ 5.19
B group* 38 27.57+ 9.82 20.78+ 4.39
C group 19 15.88+ 4.96 14.25+ 4.58
Control group 30 16.34+ 4.94

i P<0.05 SXRALEK,
Note:* P<0.05 compared with control group.
x5S AEIEM CT FRFIBIEHUILRLE R(mGy, HE+ FREE)
Table 5 Comparison of volume CT dose index (CTDIvol) in different group (mGy, x+s)

CTDlvol
Group n
Prospectively electrocardiogram-gated axial scan mode  Retrospectively electrocardiogram-gated spiral scan mode
A group* 41 6.66x 0.00 18.83+ 1.59*
B group* 38 12.55+ 1.51 30.29+ 6.82%
C group* 19 2423+ 8.89 51.83+ 10.14*
Control group 30 59.90+ 7.85

i * P<0.05 STBBALLER, 'P<0.05 5 EIARTREME OB TR L,

Note: *P<0.05 compared with control group, * P<0.05 compared with prospectively electrocardiogram-gated axial scan mode in the same group.

& 6 FRANBHEHTEILRER(mSy, 8t fREE)
Table 6 Comparison of effective dose(ED) in different group (mSv, x+s)

ED
Group n
Prospectively electrocardiogram-gated axial scan mode  Retrospectively electrocardiogram-gated spiral scan mode
A group* 41 235+ 1.21 5.12+ 2.39*
B group* 38 2.57+ 2.72 5.01% 2.16"
C group* 19 4.65+ 1.99 12.66+ 3.17*
Control group 30 13.24% 1.69

iE* P<0.05 SITRALLE, " P<0.05 SRIARTIEME ORI =ML E

Note: * P<0.05 compared with control group, ” P<0.05 compared with prospectively electrocardiogram-gated axial scan mode in the same group.
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Fig.2 Comparison of volume CT dose index (CTDIvol, A) and effective dose(ED, B) with prospectively electrocardiogram-gated axial scan mode
and retrospectively electrocardiogram-gated spiral scan mode in different group

Note:* P<0.05 compared with prospectively electrocardiogram-gated axial scan mode in the same group.
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