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Feasibility of narrowing acquisition time window of
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[Abstract] Objective ~ To explore the feasibility of narrowing acquisition time window of 320-slice CT coronary
angiography (CCTA). Methods Totally 90 patients with suspected coronary heart disease who received CCTA were
collected. The best time phase of blood vessels and patients were obtained according to image quality scores, and the critical
heart rate from diastole to systole was observed according to the best time phase of CCTA in patients with different heart
rates, then the range of narrowing acquisition time window was estimated. The image quality of estimated narrowing
acquisition time window (narrowing time window group) and preset time phase with CT machine (preset time phase
group), and the radiation dose before and after estimated narrowing acquisition time window were compared. Results The
critical heart rate of patients for CCTA optimal phase transfer was 70 bpm. In patients with heart rate of 65-70 bpm.,
CCTA acquisition time window could be narrowed to 72%-80% of R-R interval, while in patients with rate of 70-95 bpm
could be narrowed to 40%-50% of R-R interval. Statistical differences were found in imaging quality of the best blood
vessels time phase and the best patient time phase between 2 groups (all P<C0.05). ED reduced by about 43% after
estimated narrowing the acquisition time window (t=44. 14, P<C0.01). Conclusion For patients with stable heart rate
after breathholding Cheart rate fluctuation <<5 bpm). it is estimated that the acquisition time window of CCTA can be
narrowed according to different heart rate, which can improve the image quality, and reduce the radiation dose.
[Keywords] coronary angiography; radiation dosage; tomography, X-ray computed

DOI:10. 13929/5. issn. 1003-3289. 2020. 03. 038

R 320 HE CT 78 1K 3 Bk AR 15 5% £ B 18] & B0 AT 17 1%

gj /%“77‘.7 E" 9]11]:3;—"1‘7'1%—17—- /67](5197-7— _T", S
(FERER R 2= M8 S B R, EP 400010)

(@ ZE] BM® H4% 320 HE CT w3k CT % Mif% (CCTA) SRAERF BT T 151, Ak WesE 90 #1952 CCTA
R BERIE e iR . AR IR CCTA BRI 17 43 25 H AR AT 145 A B 2 )23 T8 S A el A AR IO TR0 38 JBR 3 CCTA S AR I A T4
HC p SR I A A% 2 0 A A I B0 3 TR SR AR I R AR R . LRSI AR A i R S (R AR B T 4D 5 CT 3 4 il
A T B AR 1 UGS L, DA R T e 78 B IR B p e fR A R i 2 5. @8R ABH 2T CCTA BER MG Lo R
H 70 /Gy . Bk L H 65~70 IR /43 E CCTA B[R] AT 45 78 2 R-R [RIY] 7206 ~80 % 00 #8 70~95 IR/ 43 i & AT 4 %8 g R-
R A 4096 ~50% . 2 21 22 8] dpe A i 485 B AR A I A2 26 6 A RS0 it 25 S5 3906 SR 112 78 (P 359<C0. 05) , TiUAih 4 78 1) i) 7
IR AR A EZF AR FE L (=44, 14, P<0. 0D . Hi F R WA FI BRI A 43% . &t MRS LREE L H
PEBN<5 W/ 53 JB AT CCTA B ARG AN [0 F8 45 7 SR A2 ][] 1, T 9t vy P40 Ik OB A1 4 S 5

[F—1EE] ZEA8T—), B EKITHEN AR W F I, WFFE 7 MO M A2 4 R . E-mail: weizhuang@hospital. cqmu. edu. cn
[BEEE] HIE. BIRER KRS — ER R, 400010, E-mail: wwwians2000@ hospital. cqmu. edu. cn
(W7 EHI] 2019-03-04  [fEEAH#R] 2019-06-24



A [ BE2F AR AR 2020 4E58 36 %5 3] Chin ] Med Imaging Technol,2020, Vol 36,No 3 e 461 -

(KR @RI ERA; WA KRR X LA

[FE4S%KS] R816.2; R814.42 [EAFRiIRALZ] A

W& Z 208 0% CT R E A P & i, 56 IR 2 ik
CT Ifl. % 18 (coronary CT angiography, CCTA) B
A I AR 12 Wi 5600 9 B TG A TP Ak 5 HR: 20 Jik B B ) 1 3
R it n ] 7 3 2 W I () A 8 e A1 L A
R AR IR . BTRE RO HL T R S CCTA
WA, R R-R (A0 JIE 12 3l A 0 18 i 18] Bt
(4 TG 2R 4 B T) 358 40 20y J 100 PRl A 4 e o 33 591 o
HORR R B AL L X0 SR HLRRE 9 R AL ST
fes 1 SR A TR 1Y B (] 8 A8 B L A SR R R . Xl R
IR H AR ST R R 4 78 SR AR B 8] 5 AN S BRI R 12
Wik g™, I RE A AL R KGR SR . AR T E L g
Tl 45 7 i 18] % 5 5 46 75 i8] 2 /i CCTA Y IR i
NN TR L R4 8 CCTA R 4 B[] % 19 W]
itk
1 #ERE5HE
1.1 — %k I 2018 4F 5—2018 4F 12 H 90 fi
FHEREERKAMRSE K% CCTA EE .1
37 ), & 53 i) AR RS 35~85 %, R AIAERE 60 % 50K
65~95 /43 FH(71. 51 +6. 05) K /5y 40 AF5
OEEL 0 s QO HEFF G R PE <5 /40 Hoao &
=65 /5. HEBRARE: O bR R A 25, B Ph 52 ]
s @R A UGB A FF a0 2 8 >5 /4 ©
)18 S Bl LAt D PR 5 B0 AR Bl Wk T 25 1 52 i 1T
53 s @ AR B K S A A S S AE B R L
1.2 W& 5 ¥ R Toshiba Aquilion One 320
HESh A CT AL, A& aifr 5t 2k, it sk <
TTINE: S EPTINE = VI s o < B R (R RO D
4.5~6.0 ml/s ¥4 Omnipaque(350 mgl/ml, GE)55
~75 ml, R {1 30 ml A B EL K, 2 J5 08 B F bR AT
CCTA Hifi. 4. F WK 120 kV, 8 il 400 ~
550 mA, & ZE 320X 0.5 mm, # % 0. 35 s/
rot, AL B A EERT I 28T 46 75k 30 Ik
FIA 43 32, T % o8 R-R A3 30 % ~80%
1.3 FEMRA R EG Ry B RE.CT &%
B AR TR SR A Bl i S GO X B 1 — > I A
EMG (Fixdl) . Z 5k A Toshiba Cardio ImageXact
A, L2 % g ia) bE A R-R Al 30 % ~ 80 % iy j otk
BNk 4% A E 5, 35 A Toshiba VITREA CORE J&
b BT AR uh AT A, RS R B ik 28 A
(multiple planar reformation, MPR). i | & 4

[(XEHS]

1003-3289(2020)03-0460-04

(curved planar reformation, CPR). fx K % J& # ¥
(maximum intensity projection, MIP) & % 2 F
(volume rendering, VROEM%, B 2 £ EA S FLL k
O LA FEARIZ W 22 90 1Y) FE 36 B2 0 23 IR 56 (000 R o 2%
{1 5tk 3h Wk 43 Bt LASCR BTN e AR sl ik 3 A il
I Bt A Hi % S (left anterior descending branch,
LAD) . Z2 [l jiE 3 (left circumflex branch, LCX) #l Ay
AR B Bk (right coronary artery, RCA) B9 K14 i i,
BRSO S m e P e BRI AR S .0
K153 BIAGh 5 ™ &, o UL %8 e R 3l ik S 3 3=
CANREIZ W1 (2 4, &0 IR B IR Bl ik o
WA W] I G Bl O 52 0 U A R B R S TR
JUHE AN ENZ I R 2 (3 53 4 0 B AR Bk
S 7R R W o B A T Az Bl O R L 0 T T R LR
SIS T IEAAR LIS W ;3 R4 7)) & D E SO
AR B Ik 75 T W L TC W I 2 PR 52 L0 R A BT R LR
AT, E2MEIEWEK,

L4 457 RAENT ] & V0 B E M40 JRIIR 5 & 37 fr
S5 LURE SO ST BEAS 23 B R B9 R-RJ) 301 2 10 A
FERTAR LA 3 S A8 5 Be A 43 22 R i e HL A S A
By =3 43 R-R (A) 3 B S5 A ) A0 5 I B
SE AN [R]85 TR AT 5K 00 A B 2 0 A 0 0 i B0 R
AT A SR AR I [ T 44 7 3 B CLA T4 4 7 I 18]
J& G Sy 4 78 W) 8] B 41, I LA I S04 4 74 B 1] 1 20 1)
i 5 R L, 10 SR A A SR B I T BRI A 8RR G )
(effective dose, ED),

L5 Gt R SPSS 22.0 483t 43 b 5 4%
MAESSMIT R R 2+ s BRAFHES
B2 T VA I AR G QO i N 11 B S AR D =S N U
Kolmogorov-Smirnov £ 5 56 IR 3l ik fe 43 55 A0 2 75 45
HIES 2 Hl A LG R B HE CCTA e A 2 18,
KH Mann-Whitney U F 55 8 10015 B AH 28 5 46 78 B
[F1) i 2H 22 () 1t 67 o A g R TG B A8 8 e A PR AR 1 Jo
250 LABCXS o A6 50 LU B 4 78 ok BE I ) 7 i S ED 22
5. P<<0.05 MESAZIFENL.

2 #R

2.1 AR AH eh BT 5K 00 AL 2 00 0T Y I 0 R
8 i LCX\ 1 4] RCA FF7E7E 511 5] B e 4 3 90 5]
B 261 SR AR B K A T Be g AWFIY . A H B
e AL IS A RS AN AT A IE & 204l (Z2=0. 28, P<<0. 05) .



462 ] B 2A 52 1R R 2020 4E58 36 #2565 3 8] Chin J Med Imaging Technol, 2020, Vol 36,No 3

DR 65~70 /43 i & AR 3l Bk 1 2 YA A A A R S R A RS T A AR
AR AH A TR K R I [R-R I R DA (G S N B S O
B 706 ~80% . R-R A3 76 % LAD RAEMA  LOXRMEMAN  RCA RAERH % R AR
(74%,76%)]; Moy 70 ~ 95 (n=90) (n=82) (n=89) (n=90)
W/ e T4 K[ R-R U5 B5f A 4 4(3,4) 3(3.4) 3(3.4) 3(3,4)
Iﬁj/ﬂ;ﬂ 40% NSO% ’ R-R IEJEE 44% gﬁ?‘é‘jgﬁgﬂ 42(.34’446) 42(.36’746) 42<.30’841) 43(.34’545>
(4200, 4800) T (&L 1), RLts &€ P i 0.014 0.007 0.037 0.001
70 W/ 53 B8 B AR B AH H AT 5K
WL RS 2 0 0 e S0 R Ty
2.2 GIRRE  BHLEY I!I H ﬁ |
65~ 70 /4 ik, LAD,LCX ;&
RCA & 14 W & 12 W (3F 43 = 3 0.7 °
43 BB AR 23 5 R-R [ 72 %%
~78%.72% ~80% M T4% ~
78 %6 s AH I I A B AR BT AR R-
R A 76 % .3 345 15 B K4
BI ik 2 12 Wi A A R-R A
72%~80% I AT A I R-R [A]
W 76%. BFELER T0~95 3 & ol
W /4y, LAD.LCX &% RCA [ * [ll] E] H i H o
153l /& 12 W ) B AH 53 5 R-R
A1) 4006 ~46 20,4200 ~50%0 [ 65 66 67 68 69 70 7172 75 74 75 76 77 78 70 80 82 83 8590 92 95
4495~ 48 %% K LA 5% A B A BEK/ ) o
)k R-R [ H 44%,3 32 M 4535
B G X5 2 W BT AR R-R
[ HH 40 % ~50% , H 3 fi A% B A
9 R-R Al 44 % . #E LI E&E
B WG R 65~70 W/ E
CCTA RSB /T 45 7% A R-R
B 72 % ~80% i L% 65~
95 /4 B E W 4 %5 0 R-R [a] 1
) 40 % ~50 % , A] 13 2] 2 12 W
BORHEE E 2.3). B2 BHY.53% L0 RCA M EE CPR B 0% 72 K /45 R-R 1) 30% .46 %6
2.3 PUREARA SHAANBIE  go0onmmsmtes BEMH RS
HEAER Y EGEE FR
FH A5 45 7 I ) 77 20 22 ) e A o
A AH 0 S5 A2 A 3 B R RS T o
HERMAEFEIFELGE D,
2.4 WA 4575 i A T JS OED
AW E % 5 ED [ (8. 81+
1.66) mSv), ¥ Z HI Y [ (15. 50
£3.04) mSOMMADA 4326 Ct= @y w67 w BEMEOH . RCA WA T CPR I 0% 66 % /40 RR 1M 30%.76%.
44.14, P<<0.01), 8054 Jo 1 5 T AR 5 I 2

=
(=3
T

TR HI(R-R 1)

o
n
T

0.4} !

B 1 REFREREE CCTA Fefl:mt ML E




A [ BE2F AR AR 2020 4E58 36 %5 3] Chin ] Med Imaging Technol,2020, Vol 36,No 3 e 463 -

3 itig

CCTA & H AT T 112 W e O 19 55 A A 7 ik
Sz T I R AH L T A7 R 0 e e S AT R I R M
R OK A R B R B R RIS L AR O R g
SR BRI ) 14 L 2 U /D A G B A B L iR &
B, R FH A MO v T D45 AR R [BRIR A 55 50 T 4
[l O30 i 1 B R BRI 80 Y0 . AN AR 5 R i BE 1
DTSR R B #EH CCTA S M i & A [H O
AR R AT IR A% 2 A I A I A0 32, DT A
SR S BsF [) e B4 1T 45 2 30 1R 5 DA 7 £ I A% I o A9 [) st
o AT 33 9

CT ##5 HT BF B 0 <65 W/ 4y B E R4
8] 7 F B U A A R-R O 70 26 ~80 %6, i R Hr oK
ZHEBE LFE =65 /5y, H 320 HE CT BB X i [H]
Gy 9E 146 BR L 0Tk 3 R P b R 4 W] — 0 B S 3 ol
Wil &7 ok W B R HE R R-R E G 30% ~
80 Y0 » b fu B e A A BN A7 5Kk, B 2D RS 2 A0
B JE 0T 0 S L AR AL X R =65
K/ 51 B E eI HIESE

BFgE ) R B, B L SR, CCTA e 4 B A 7% i
O BT 5K 3 2 B 28 e 4 L B B TR SR 4R 4
AT T A — B B 1% B8 4l B AT AR A5 e A el iR 3h ik [
%, Yk R SR T 0 FE>65 K/ B E R E
I 1) B R 46 25 A 30 % ~50 % 8 70 % ~80% . {H £ R H]
75 G A I AT SR U452 CCTA SR 48 B ) 77 . Il R 52
MRS . A ARYE B # CCTA ) fie {1 1 AH i 2
AN TR 356 JR 3 b T 5K 5 B8 A8 04 0 A I R0 R A
17T T4k SR A 1) ] 7 AT 4% 75 0 B, 46 2 SR 42 1) 744 )5 e
A R AR P45 s T TBE A A i ED BRI 2 43 %0 . 5
Z Ak RS VRIE I A AR L T I PR S A

AR ST AR 2B B S O R AN L i AR A 5
TR S5 IR R A L AT A A e R OR B s Ak
BB (] , 7 5 P50 o 199 /0 A G 390 L O 4R v AR
BOR, RGN EE R OO R R E AR T
1R A5 At S 5 8 G A 0 S5 U d B AR, TT B B2 ) 45
B HERG P s © UL 46 45 1 E) 1 J5 ED 0] BB 5 S PR 4
TP AEAE 22 5 O IR TAE B35 O A AR A W] 72 i
P Bl L FEAL T L0 FRA ] 5 5% i A SR A
6] % A5 Ff itE — 2B ST .

28 F AR T R D R R E (DR ah<<5
W/ 5 BB AT CCTA B, rTARHE B A0 I8 M 46 7% K
AL A) L 7E 42 2 PG o e 19 [) o AP A )

[ 5% 3Tk ]

(1 #hE AR, AR, Bl m L 55 . 320 2 CT HilEME 145 %
il 7 2CTE AR 236 56 PR B A% v Y o R L G T
L] B B LR A4 L 2015, 21(2) 1 114-117.
[2] UUSITALO V, KAMPERIDIS V, de GREAF M A, et al.

A 1 45
70 BRI AT

Coronary computed tomography angiography derived risk score in
predicting cardiac events [J]. ] Cardiovasc Comput Tomogr,
2017,11(4):274-280.

(3] JWAEZE, AEdmg, XU . 320 HE CT B BE MO B TSR AR
RAEGTRE MG R PEA (], CT 33 5 5 BF 9T, 2016, 25(4)
445-452.

[4] T4, B ARSIk CT AR i i 4 s o s g L] . =
BE2E R R, 2013,29(5):830-833.

[5] SYMONS R, MORRIS J Z, WU C O, et al. Coronary CT
angiography: Variability of CT scanners and readers in

measurement of plaque volume[J]. Radiology, 2016,281(3):737-

748.
(6] FRow. AT RHE L 5 B A o LM Jb ot AR AR A,
2017:160.

[71] ZHANG H, MA Y, LYU J, et al. Low kV and low
concentration contrast agent with iterative reconstruction of
computed tomography (CT) coronary angiography: A preliminary
study[J]. Med Sci Monit, 2017,23:5005-5010.

[8] TIAN ZN, LONG S L, ZHAOY, et al. Feasibility of 80 kVp ultra-
low dose scan protocol in prospective coronary CT angiography []].
CT Theory and Applications, 2017, 26(1):99-106.

[9] STEIGNER M L, OTERO H J, CAI T, et al. Narrowing the
phase window width in prospectively ECG-gated single heart beat
320-detector row coronary CT angiography[J]. Int J Cardiovasc
Imaging, 2009,25(1):85-90.

[10]  EF tR¥ A, AT, 45 . i a] o3 BF 1 -0 3 A 3 Mk i 6 72 CT
SR SR SR R B LI b I S 2 5 AR AR, 2015, 31(1)
127-131.

[11] Fwez, £#, 20k, DVCT sk 8 bk i & g 8 30 % & E 4l
AR5 B BT R OC AR 1] IR EE %, 2016, 44(10) : 1365-1369.

[12] R4ER, A%, 25, 5. 855 Fof M EERIK CT &%
f s A 0] 52 O 2 28 35 2016, 32(9) :1447-1450.

[13]  frjg, JH o5, S8 PSR A At o s R R H i % 64 HEBRE CT 5k
Fhk AR B 2 R R )], i dE BE 25, 2015, 37 (9):
1313-1315.



