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Abstract  Objective: To assess SSF for its effect on image quality of coronary artery in 64 multislice spiral
CT. Method : Retrospectively analysed the image qulity of standard reconstruction and motion-corrected reconstruc-
tion that based on SSF platform of one hundred and twenty-one patients who underwent coronary CT angiography.
Thirty-nine patients with mean heart rate(HR) <60 bpm , forty-two patients with HR between 60~70 bpm and
forty patients with HR >70 bpm. Assessed the impact of mean HR, HR variability and HR fluctuation on image
qualtiy of CCTA. Compared the image quality before and after motion correction with the same mean HR. Result:
The image quality of coronary artery was highly dependent on the mean heart rate. SSF could improve image quali-
ty of right coronary artery(RCA) when mean HR<(60 bpm. While mean HR was between 60~70 bpm, SSF had
value in improving image quality of RCA and small vessels of left coronary artery. SSF could significantly improve

image quality of left and right coronary artery when mean HR>>70 bpm. Conclusion:SSF has well application value
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in improving image qualtiy of coronary artery, especially for high HR patients.

Key words snapshot freeze ;coronary CT angiography; image quality; motion-corrected

AR B ik CT W14 (coronary CT angiography,
CCTA)FEE L 1) 12 W7 w10 B ok e 92 H
R Bk G AR S AT A 7T 5kt 45 Sl 2 iz sh th 2. 4
TR B KIS Bl 0 R G T CT 43 4 00 i 1] 4 B
S I T e AR B sh s . GE HEAE ik
iz 3138 R %R 45 F 6 (snapshot freeze, SSF) 1Y 64 JZ
B85 CT Al 78 J5 i B4 25 1] 3 ek 3l ik 9 g
YRR, A7 FH A 2080 3l 5 30 A PR AR 2R 2 T IR 3
Jikiz 2l 1 B O 52 . DA o 3 e IR Bl Ik TR AR R
L ARBEGE R A RS SSEEBGE 64 2 12
Jig CT e AR 2l Jik PR B v B
1 W&57H*

L1 X%

[l i 53 B 2014-05-10 FFBE4T CCTA K #r

(4 224 191 J 5 0 e IR Bl bk &, b 103 91 PR A A

2 A ST AF (] 4318, 621000)

B4z VEH . %) B M, E-mail: 1qy2225085@163. com

WP P R BT R 121 PR HE WA RSG5, 5 69
1,4 52 fi]; AR 8 38 ~84 %, F4#4 59.7 % ; BMI
18. 36~33. 30(¥J{H 24. 000 kg/m’ .
1.2 KA uqE s

FIRHT B A 48K 4~8 h, Bl R (HR)
FE AT HIRSEFEIR R 25~50 mg, 4 HR /R FE
TE 80 YK /min VAN . A T S 4f-3tb b 7 e obR s ik L 14
AT 5 min F LA FHASER H M 0. 5 mg & T & IR AP 5K
TERBIK . R R AT B Sk
1.3 ke grik KR a2

KM EE GE A7 (£ 4) % CT HL(Discov-
ery CT 750HD) , 22K 3 BOS T 3k A0 EM , % 42
O P PR B R R e R T S 9 o ORI P e A s (]
FE AT A 48 R K R G 3R B BT bR
(370 mgl/mD) 20 ml, i i# 5 ml/s; 5 3 5 15 ml A9
0. 990 S AL, 5 L 3 3h kAR & K SF 2 1w . B 3 A
Bl (]2 Bl 2, TH 532 i 2 0 g R B TE],
W AE IHB] S B0 5~7 s /E b $1 4 09 E 3R i je]



I AR, 45, SSF e sw ik 3 ik CT B 5T 4k v i1 iz
HE Chuandong, et al. The applicaton of SSF in improving image qulity of coronary CT angiography ¢ 961 -

ST, A2 R R U BEL A5 mil/s B9 I
HEANT ] 60~80 ml, FHF A 30~40 ml 0. 9% &
80, R TS 1) 428 R 0E 41 48, 40 4 3 [N <48 B 56
T 1~2 em Z.OHEIRE HHZE 0. 625 mm, HLE
120 kV, 8 % 150~ 750 mAs (F 38 8 % 19 BMI,
HR 2816 B 84 5O 3R 7 3 0. 35 s/r, HH 1 []
(743)s,Pitch {H (0. 2040. 02) , 3% FH [0 Jif P 0> By
P A PR AT L A4S 75 %60 B 45 Y0 B AE Y BB
X 5 1 55 8 (Standard reconstruction) B4, DA Kz 3
T SSF #9568 bk 2 Jik 0 4 32 3h 14 4 S 6 DR G 5K
P & GEA. 6 TEuh . &8 A shit B iRkfE 4 iz
Fh#% IE (motion correction, MC) J5 B — 24H B £t 3% .
I 5 4R 3 ik o B 542 6 A sl b ok s o A 1]
16 B iz SR OE J5 1 T R AT A FUR I e R %
FER R i T H A K £ TH EE A, s o0 I 2R TR
TR Bh K45 o3 S IF AT LA 43 A FPEA L BE A IF S
2 1k W 1T R4
1.4 BRI 50 0r

K 2 8 O I 2 ( American Heart Associa-
tion, AHA) 7 4R 3h ik o B 4 BE 7 ik, 34y 13
Bt A RSk (RCA I B (S1~S3) . A ¥
YR JE M S (S4) 2 FF (S5 L RS (LAD) I
Wi IEBE(S6 ~S8) L, B — XA 3 (S9) L, 5 xS
(S10) . ZEJifE 52 (LCX) 3T L 2 B (S11~S12) . I % 57
(S13),

M 2 £ 255 38 WS AR BE B IR S AR L PE
AN —F] L IHS 3 24 R 3 AT B 00 AR 5 n 5
K EARG I afdH— 848, e B IR
B ik i A o B IR GBS A IE T, ) & SSF IR R
Gz B J5) B EHE SE AT PR . PF o0 b 1R 4
IRV LS 4 4y AR TS QA JE L OE PR L i 4ok
W R RIEMWD 53 2o B i A8 LA D s 2
HGFER) 52 43 R — B Crp SRR B 1 PR3 L IS 0
U I IR, KGR BT A T HE 32 L BRI R 2 W) 5 1
a3 R 25 CINLAS 70 ™ SRR L 2% L, 5% 1) A7 s 1) 7
v . A B2 WM (5D . 9T 2 A hrvfE 2 1]
1 D A O (B S R /8 =" N 1 QB = s
RCA 1143 Bt S1.,S2.S3 143 iY f% i 43 » LAD Ht
S5.S6.S7.S8 P43 1 F ik 43, LCX B $F 43 B S11.,
S12 P4 B el o
1.5 Siil2rabs

o3 B 4 B SF # HRLOHR 28 % K& HR % 30
55 4% Bt AR 3l Ik B8 0T i A9 AH G % HR 2 7 =
(& HR— &t HR) /[0. 5 X (& & HR+ &A%
HR)J X 100%5), HR I 3 = & & HR — & 1%
HR., #% V¥ HR¥ B H 4R 3 4.1 4 (K HR
Z0) ,HR<C60 YK /min; 2 41 (*F %5 HR 40) . HR 60
~70 %X /min;3 A (& HR 41), HR>70 X /min,

St A3 HR &8 T, iz 8 BIE T 5 BIE
JRR B PE S L at s #oR s R —F 3 HR &
T iz 8 K& IE /T R B Bk B AR 2= R
(FESHR K —2 DM XAEA N Wlicoxon K 55) .
N SPSS 17.0 58 W4t it 43 #71. L P<<0.05 R
ESH G EE L,

2 #R

HA o FE % HR 46 ~ 91 K /min (3 {8
65.5 ¥ /min); HR 2 5 0% ~ 85% (¥ {H
7.43%) s HR 330 0~68 K /min(¥{H 5.1 &K/
min) ., VP 363 M, 1 544 A AR 3 kT
Bt . AR & A 3¢ 43 H1 (Spearman 2 & #0) ©
7N s 5% ) e IR S Ik AR B 0 S 2 R Dy A A A
V- HR, F ¥ HR 55 R 3h bk i2 3 # 1E 61 .
Ja B AG  ER R OC HR 9 3 5 RCA 128 3
M IE BT A9 R B 2 A 26 . 5 RCA 2 sh & IE
Je K A e bk 2 ik i AR R A O M ST B
S HR A8 5S¢ 5 72 47 ek AR 2 ok 0 AR o & A 6 %
TGt L.

L35 S AL IE Ja (MO) 1Y 56 1R 3h bk R T & 45 i
R ERT(SD) & (& 1~3,% 1), 3 407 HR 4%
P EBOER S kRGBT R 1, £ 18
7NBEF-35 HR 380, 4% Be s {R ah bk S 5 5 2 T
Rt RCA AR I A AR T 22 5 IR 30 ik s &
MC J& % Bt K 4% o1 35k 3h ik i AR 2 3 |
W4T SD, % 2 Bk HR /KF(HR<60) A S1,
S2 Br 2 MC Ja i EME W At T SD. 22 R A G il 2%
B4 HR(60<XHR<C70) /KA ,S1.S2.S3 K&
S8.S12.S13 B2 MC J& iy & B AL F SD, 22 5%
A G 2E 5 s HR K (HR>70) A, 45 BE eIk
gk MC Ja 09 BUE & 4 & F SD, 22 7 A 4 it
2E Y, K1 BT s HR KER &R Sk 3 4
FHE /X (RCA,LAD.LCX)MC J5 i K14 i & =
T SD, 2 5% A it 2= & ;K HR KFAf, LAD,
LCX iz gh B IE T 5 9 S T i 22 R RS i 22 5 L,
RCA 28 & IE R 5 0 G i i 22 5 A e it 2 &
X,

3 iFie

FHESHC O R 07 B LR E PR A
WY HROHR 48 5 K% HR % 845 45 7] G
M CCTA MEG B E ., #ASh# g s
Sl SERETE 2 ke R RNESE B A TNV P 0]
FERIFER RSk o, msshthg FH 58 H
HR %5 M ¢, %F CCTA # K8 0F 58 o, F 1
HR.HR 33 . HR 28 5 5 568 4R 3l Bk i BE  A
TAE KR ARG R Bm HR Jsh 5 &5
R Pk CHR A8 55 26 47 5 4R 3h bk B S 5 5 40 56 1
TG 24 S, T RE S A4 B E 3 HR ik, H.



Al JIAR 4. SSF e 88 R 8l ik CT B 5 & Hh 04 i
* 962 ¢ HE Chuandong, et al. The applicaton of SSF in improving image qulity of coronary CT angiography

F1 3HTHHR FHTERBRINKEGRFTEFS

Table 1 Mean image quality scores of respective coronary segments for each HR subgroup xts

TR Bl HR<C60 X /min 60 ¥ /min<< HR<{70 ¥X/min HR™>70 ¥X/min

ik oy B ik SD MC 1115 SD MC 1115 SD MC
S1 39 3.940.4 4.0+0.2 42 3.6+0.8 4,040.2 40 3.0+0.8 3.74+0.5
S2 39 3.5+0.6 3.940.4 42 2.8+0.8 3.6+£0.5 40 2.4+0.8 3.3£0.7
S3 39 3.940.4 4.0+0.2 42 3.61+0.8 4.0+0.2 40 3.3+0.9 3.940.3
S4 39 4,040.2 4,0+0.2 42 3.9+0.5 4,040.2 40 3.4+0.8 3.940.3
S5 39 4.0+0.2 4.010.0 42 3.940.3 4.0+0.0 40 3.7+0.7 3.940.3
S6 39 4.040.0 4.010.0 42 3.9£0.3 4.0x0.2 40 3.6+0.8 3.840.4
S7 39 4.040.0 4.010.0 42 3.8%0.5 4.0x0.2 40 3.6+0.7 3.9£0.3
S8 39 4.0x0.2 4.0£0.0 42 3.71+0.6 3.940.3 40 3.4+0.8 3.74+0.5
S9P 38 4.0£0.0 4,0£0.0 42 3.940.3 4,040.2 38 3.440.7 3.7%0.5
S10? 37 4.0+0.2 4.0£0.0 39 3.940.3 4.0+0.2 30 3.5+0.7 3.840.4
S11 39 4,040.2 4.,0£0.0 42 3.940.3 4,040.2 40 3.5+0.7 3.7%0.5
S12 39 3.940.3 4,0+0.2 42 3.71+0.6 4,040.2 40 3.0£1.0 3.6+0.6
S13% 38 3.940.3 4.0+0.2 37 3.71+0.6 3.9+0.3 35 3.3+1.0 3.940.4
RCA 39 3.440.7 3.940.4 42 2.7£0.8 3.6+£0.5 40 2.240.7 3.3+0.6
LAD 39 3.940.3 4.0£0.0 42 3.71+0.6 3.940.4 40 3.3+0.9 3.64+0.5
LCX 39 3.940.3 4.0+0.2 42 3.610.6 3.940.3 40 2.9+0.9 3.54+0.6
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Table 2 P value of mean image quality scores compared before and after MC for each coronary segment P1{H
F# HR/ (K « min™ 1) S1 S2 S3 S4 55 S6 S7 S8 S9 S0 S11 S12 S13
HR<60 0.03 0.00 0.18 1.00 0.16 1.00 1.00 0.16 1.00 0.32 0.32 0.08 0.31
60<<HR<I70 0.01 0.00 0.00 0.10 0.08 0.08 0.06 0.03 0.05 0.32 0.08 0.00 0.04
HR>70 0.00 0.00 0.00 0.00 0.02 0.02 0.01 0.00 0.02 0.02 0.01 0.01 0.02
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Figure 1
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Figure2 Examples of axial images with SD(left) and with MC(right) for each coronary segment
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Figure 3 SD (up) and MC (low) reconstruction images
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