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MIZS, RH ¢ KRR ESR EWER LS. 4% Hodr B m@Rahikag 350 1B, SRR X A,
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Single cycle reconstruction technique improves image quality with retrospectively electrocardiogram-gated
spiral acquisition mode
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[Abstract] Objective To explore the application value of the single cycle reconstruction algorithm in improving image
quality of free-breathing 256-slice row coronary computed tomography angiography (CCTA) with retrospectively electrocardiogram-
gated spiral acquisition mode. Methods Twenty-four patients whose CCTA images had motion artifact were recruited in this study
between Jun.10 and Jul. 10, 2017. CCTA was examined with the retrospectively electrocardiogram-gated spiral scanning mode.
All images were reconstructed using single cycle reconstruction (single cycle group) and multi-cycle reconstruction (multi-cycle
group) methods. The two reconstruction algorithms used same phase for analyzing data. The mean CT value, image noise, signal-
to-noise ratio (SNR) and contrast-to-noise ratio (CNR) were compared between the two groups. 7 test was performed to analyze the
objective indicators, and y” test was performed to analyze the subjective indicators. Results Totally 350 segments of coronary were
evaluated in this study. Diagnosis rate of coronary segment image quality with single cycle reconstruction was 98.3% (344/350),
which was significantly higher versus 84.0% (294/350) with multi-cycle reconstruction (y*=44.241, P<<0.05). The image
noise was significantly higher in the single cycle group than that in the multi-cycle group ([51.3+9.8] HU vs [40.7+6.0] HU,
t=—4.647, P<<0.05). There was no significant difference in SNR between the two reconstruction algorithms (/=0.941, P=0.351).
The CNRs were not significantly different in the ascending aortic root, left main coronary or proximal, middle, and distal right
coronary between the two reconstructive algorithms (#=1.039, 0.610, 0.571, 0.438, and 0.396; P=0.304, 0.548, 0.574, 0.666, and

0.696). Conclusion Single cycle reconstruction technique can reduce motion artifact caused by unanticipated free-breathing
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or heart fluctuations in CCTA under the retrospectively electrocardiogram-gated spiral scanning mode and increase diagnosis

confidence of doctors.

[Key words] coronary angiography; X-ray computed tomography; single cycle reconstruction; multi-cycle

reconstruction; artifact

TR Z A SRS kG 5 (coronary
computed tomography angiography, CCTA ) 1E-K7JC
RS A 1ML 55 B 28 12 W R UM L TR SO R
H R A b AR &G IR . (Bl T8
(0o WEFE 20 DA R i 28 0 Jm BR L A6 e AR B0 ik (B 45 1
FEad TR A, SRR E TR,
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reconstruction ) A& CCTA Mg FHAOEA,
BRI CCTA A v i ] 23 A I A [ >,
(R B R A R b R AR U [ R R a0
BehBERIT, Uiz s R R A U . IR
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ARBFFEXT 2017 46 A 10 HE 7 H 10 H T
FREERY (5 FERY) RIEERTT CCTA
KA i 24 i BEF B CT Jas Fodis & H ol o 0
L T R e H A7 B X 4 (single cycle
reconstruction ) , FCHCER X H A 5 22 1 X H Y
EURTEE, BT LR X R AR [ i O F )95
R AR T el RS o i i AT A T

1 #RFITTE

L1 —#&30H B4 2017 4F 6 H 10 HE
7 H 10 HEEW AL R (B R KRY) K
MR AT CCTA kB # Rnse3 #5okk,
P14 6], Pk 10 ], PR (63.0+£9.2)

%, Ik EFE%0 (body mass index, BMI) &
(24.6+24) kg/m®, FHLFN (58.546.0) /min.

K A B lRHE T, % 24 FIEF A CCTA B4 LL
PR DXCEE RN 2 b X AP S T E A, A
PRt SR BT C F T AR SR B2 T CCTA
fr, CT Wi R AEfEE st . I Bk
R B G R A5 .
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1.2 EL55@E i CCTA KA e KA
i 128 HFIRAE CT AL E5Enl, XA B HE#T.0
FRAE], O AR Py B IR AR SE 4T IE R
(AR YE) , 24 65/min<</[>3<75/min I [
25 mg, H.0F=75/min KR 50 mg, #H47™
UGk, I THHET 3 min 55 & IRAS IR
Hil 0.5 mg, FHIEFEAT BN E MG,
LA T 7 10 mm ZODAEIRET . SR
A e PR VR ST AR LA 5.0 mL/s B0 7 A M G 15 4b
DK S I 2 - s S R A 2 e (opromide,
M R 370 mg/mL ) 60 mL, EFEFIES
JEIE 40 mL A=FER K o SR A i & S HL
A, WA B A R R S KR G AL, il A& 1B
110 HU, Y4 CT {HikBBE)E, fER 6 s JF
B FHRIEAN100 KV, K E S R
AR, A R E R T 0 W TR H I I
F AR P [l Jost e R A A A A, T A T
7 128X0.625 mm, HLALHEREHSE]N 0.27 so T
HEE . FEEH 0.9 mm, ZEEHN 0.45 mm,
MEF ( field of view, FOV ) ;¥ 210X 210 mm,
FEFE N 512X 512, #SEAE AL 5020 90 H1 750
HU. 34558 U5 10 AR OCH i, i) & 28 FHs
. (computed tomography dose index-volume,
CTDI,,;) . flEKEFRF (dose length product,
DLP) MAXGH & (effective dose, ED) . Hrf
ED /A ED=DLP X #4: 2%\ [k, =0.014
mSv/(mGy ¢ cm)].

XF CT JRUHR YR 54T 5 B X F A M 22 o X
dt, EEBIRSS RS B R RN R = TR
(ISP) A7) bBE K BUZ 53 HT o
1.3 BB FWFEN s EE
XY CT . EURMES . [5ME L (signal-to-noise
ratio, SNR ) FIXJ M7 [t ( contrast-to-noise
ratio, CNR ) , BFE%ERIX (region of interest,
ROI) B THAEIPKRI (LZFETIHHZH) , K
/NH(50£1) mm®, WEIL CT (A (id SI) #
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PaifE2E (SD, BPEMEMES ) 5 DL BENITE S
R gl, A ESIKE) SNR AT CNR, AR
il ROL R/, (LB RFE—E, b A RE LY
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( Sy —SLyomns ) /SDeapm o

T AR T DS X B R T T K 22 F- T
FRERHTLR G, NS 5 R 8
PIRTLCEE | A DS BRI . NS | IR EIR
i, FRERRIHIE 4 SMEEEY. 4 4. BIR
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st s A R W 3 4. BERBRRAE, ImAE
WoRES:, NGDVFR, MR, AN G
VAL, SRR 2O, (AR I PEA 5
250 BURFUENGZE, M BoRIESE, AL
Wi, BRERZEMNY, HaewEew; 14 BR
FizE, MEBRAE, hEEmY, EREARER
T ek s Th B ™5, ANREFH iz,
2 PEARKIEFRG A . A 2RI R I X 5

PEATISEITANY, B as BB,

1.4 %itsas® R SPSS 19.0 #4741+
Mo MRMIEZS AR TR PR L X+ R, 3T
BOFRIIECRE 0 5030R . SRS REAR ¢ 1656
ARG & UAE R (IR . SNR, CNR) 25
S, RH o A A R I R R ek Bh kT
BEPRUS R A RIS 2 A7 B Dt v o e 2 el 4%
FUPE 53 B9 —BHE W R Kappa K% kKrkiK
#E (a) 4 0.05,

2 # R

oM 24 BB E R SIIKAY 350 7B
2 o7 B Vifi %o 5 R Bl ik 32 W BF 0 45 SR 1 Kappa {8
H0.84, EATRMH—FE. SRR X EEA
B, RIRBNKT B BME BTE  AT 2 KR 98.3%
(344/350) , M TZMXEHEFEN 84.0%
(294/350) , HESAGITFEXL (=44.241,
P<0.05) , HAELHE 1,
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Tab 1 Comparison of subjective score of image quality between two reconstruction images

N=350

Grade n (%)

Average score

Algorithm - Diagnosis rate (%)
4 (Excellent) 3 (Good) 2 (Adequate) 1 (Poor) xXLs

Multi-cycle 186 (53.1) 63 (18.0) 45 (12.9) 56 (16.0) 3.08%=1.14 84.0

Single cycle 288 (82.3) 40 (11.4) 16 (4.6) 6 (1.7) 3.741+0.62 98.3°

"P<0.05 vs multi-cycle

SRR X @k S 2 X #
X BN RGO R BB CT IR LR B k1 7
PG ER, HRmFhE d R s b R
X ER T 2 X H ARG, 2R
BHHit2E L (t=—4.647, P<0.05) . MFhE
A AR CT (M SNR 223 K577 X
(1=—0.459. 0.941, P=0.649. 0.351) , LR IX
525 X wEEZE CNR 7EFF ES KRS . A5
Rk E TR BRI . B REBZE R

TGt L (e {H5 18 1.039, 0.610, 0.571,

0.438 5 0.396, P {41514 0304, 0.548, 0.574.

0.666 5 0.696 ) . W3 2. MAMERSANEMSME
T, B DX UG ER BN A I R TE T . BRI
(E 1A 1B) 5 Z 0 X # GRS I s 2
PRI (KI1C, 1D) 5 fEOER By &0
T, B DX G REIR B KA I S 7S PR TR A A
mTZMXEREEG (K 1E. 1F) .
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Tab 2 Comparison of objective indicators between two reconstruction images

n=350,x*s

CNR

Algorithm CT value (HU) Noise (HU) SNR

LM RCALl RCA2 RCA3

Multi-cycle  608.38+44.26 40.7+6.0

Single cycle

19.324+2.56 22.85+£3.26 22331380 22.97+4.00 23.31+4.22 23.75+3.76
614.11+£4426 51.3+9.8" 18.60+£2.77 21.8843.27 21.39+£3.74 22.05+£3.88 22.53+4.46 23.1843.34

SNR: Signal-to-noise ratio; CNR: Contrast-to-noise ratio; Ao: Ascending aorta root; LM: Left main coronary artery; RCAI,

RCA?2 and RCA3 were the proximal, middle and distal segments of the right coronary artery, respectively. 'P<<0.05 vs multi-cycle
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Fig1 Comparison of images by two reconstruction algorithms under conditions of

poor holding of breath (A-D) and arrhythmia (E-G)

A-D: A 59 years old female patient. The average heart rate is 64/min. A: CPR and VR images of single cycle reconstructed images;

B: A two-dimensional image in single cycle reconstructed images which perpendicular to the right coronary artery (the arrows in A

and B indicate that the vascular lumen is clear and the edge is sharp); C: CPR and VR images of multi-cycle reconstruction images;

D: A two-dimensional image in multi-cycle reconstructed images, which is perpendicular to the right coronary artery (the

arrows in C and D indicate that the vascular edge is blurred). E-G: A 62 years old male patient. The average heart rate is 91/min with

arrhythmia. E: CPR and VR images of single cycle reconstructed images; F: CPR and VR images of multi-cycle reconstruction

images (single cycle reconstruction of coronary artery image quality is better than multi-cycle reconstruction image);

G: Electrocardiogram. CPR: Curved planar reconstruction; VR: Volume rendering
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HHL CCTA F#i=CH 2 F, —FoERriEN:
DHL TR, Bz N FAIGR & CCTA K
Arrp, (RO B BRSO RS
fE 65/min LLF ) , HESREFHOBIER, WEMHE
Vs Sl B R R AR, X
TR T 2 IXE AR, R ] 73 HER e 4
. HXR OB BRI, R Y 58 Gk
OO EL T AT AT B 2, O ST A L RESE AR
Kidt, ¥"K7T CCTA W@ HIVER . (O EAE s LK
BRI RIBRME AT 930 CCTA RS2 R, dnfarysi /b
thig . e EG R B EE HAT CCTA B i 1)
PhhR o ABIESEAE [ O L T TR A R e
e X A R S 2 b X A RIS, S5 R
HATDABCE UG ST, Hhs X E R T bR Bk

B EMG 2R [98.3% (344/350) 1T £
Ji X B [84% (294/350) 1. RIH £ 53
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W PR S22 S SR I K B B B i i R R
A ZE O AR SR, SRR SN KT B
FEILER A o R FH b DX A AR B o AR R A s
AR SO HODIR Sk B W, BRI, (H
X2 LAAMP) SR Sk T . A E T 22 B IX T A
PG T fe BRI R B 1 G M 7 Ay
[ (51.3+9.8) HU vs (40.7£6.0) HU] #), HAhK
G EUIERR (SNR 5 CNR ) MZS¥IL8T
HE N

B DX A PR 38 R — A0 3l 4R
P, L[] 2 HE AR Y T LA i ol B ) — 2 A2
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BEARFTEREEG Z 0 ABNEGE, SRR
B Lo R 2, SR AT LU 2P A
G 22 A G A R, X5 EIREYIFE
g X A TE RGO TR R A
Rz R 2, ERAI T E RS SNR 5 CNR
PR E R 2R g E X, SHR
GRARIR], XATRERE T AR Tk E
BT, RS PR A T AR IR AR 5
7, HAAIEEIRA SNR 5 CNRY, X1 45—
PR TAENIPERCHE 12 shBT IESE R BEh & B B
K (intelligent boundary registration, IBR ) h T
CCTA Mg, B AR WX B X i K A ek
Sk TAERIEECHE, DA D2 s, A 1
RREIG DR SR A 1E S, ABAE =ZEAL B - Al 4
AR 2ZERBUNIRIZ .
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