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Cardiac Imaging Quality of Computed
Tomography Coronary Angiography Based
on Force CT High Pitch Scan Model

HAN Xiao—qin, LIANG Yan, JI Fu—cai. Department of Internal Medicine, Tianxin
Hospital, Yima Coal Industry Group Company, Yima 472300, Henan Province, China

[Abstract] Objective To investigate the cardiac imaging quality of force CT high pitch CT
angiography (CTA) in different stages. Methods 72 patients with suspected coronary artery
disease underwent force CT high pitch CTA from March 2018 to March 2019 in our
hospital were selected, and were divided into two groups according to the different image
acquisition times, 36 cases each. The control group allowed image acquisition at 30% of
the systolic R—R interval, while the observation group allowed image acquisition at 60%
of the diastolic R—R interval. Dose parameters, objective image quality and subjective
image quality were compared between the two groups. Results In the observation
group, OM? segment had the best image quality, while RCA segment had the worst
image quality. In the control group, the distal LAD had the best image quality, while the
midcourse RCA had the worst image quality. The quality of LCX proximal segment,
OM', OM? and LCX midsection images in the observation group was significantly better
than that in the control group (P<<0.05). There were no significant differences in CT,
SNR and CNR values of RCA, LM, LAD, LCX and AO between the two groups (P
>0.05). There was no significant difference in scanning length, CTDlvol, DLP and ED
between the two groups (P=>0.05). Conclusion Image quality of diastolic phase acquisition
in force CT high pitch CTA is better than that in systolic phase, and the effective radiation
dose is less than 1 mSv, which is recommended to use in diastolic phase.

[Key words] Force CT; High Pitch; Heart; Different Periods; Imaging Quality

T8 o 9 A T R R I A R AR B A A o A S B R B R . TR
S, BRI . SR EIRFE R o IR b8 e T 00 T vk
BZ, AHEBELEE. OHEEL LR IR 3K SR IR 3
Fik I 45 3 8% (CT Angiography, CTA)'™. TEIRENMKIE & B B2 Wi
DRI “EtniE” , HHEENEORE TIEEE — & XK, H#
e, NESHTEHEmE" . EECTHAR CHERE, CTHI
B 1) 12 ) 43 9 R S 4 v o DA (/NI B T 1 T v B A T R e
BZ, ZREBRZNERNER S, AFTEEMEE. NERIX—F
B, [ PG ] T B WER Force CTSR A AIZERFHE 7 28, @it Hiik
RR ) 707 L8600 JUE A 00 50 J8 00 e A BT T B, AT AR ARG 51388 1) 347
SRR WA SO BB SR & Force  CTIRARBNAKCTAR 25 A [l i 4
() PG5 B BEATHR DT R 90 . BRI T .

1 #HEFHE

L1 —fRBR QLA EZ R, EIN20184E3 H ~20194F
3ATER B fTForce  CTTIRBIBKCTAKY B (MIT2BIBE LI Lo M %, 1R
5 i e SR N AR [ 43 SRt R LA L 2 4 4% 36451 15 Wb vk
SR EEF GRS RS AR OFE LT 07
i @R =18%; OMBI<30kg/m’; @M HAOR<65K/%; ©
LRI =0.5. fFBRbriE: OFIFSEO 380, B by 5 4k
QA R EYIAL QAR L, I EIRAR A @M



fif > 1. 5mg/dl; @i gE 7 i BUE
T OFMESE; ©@GIHFE
M RGP 5 G B
g s @ BEAE A7 7E R B kA N
BT 55 R RS A R B A O IE
FAREEE . A F F2061,

7164, ERA1~T3%, FHAE
W (61.52+4.88) &, WMEHFH
196, 21745 Fks43~T74%,

TR (62. 08£5.09) % . P4
BE— TR R E R LS

B (P>0.05), Arltktt. prfa
BB s R R

1.2 ¥ A BFEYRH
[ 75T FForce CTREATHHE,

angiography, LM),

angiography, PDA),

CHINESE JOURNAL OF CT AND MRI, AUG. 2020, Vol.18, No.8 Total No.130

B, HITEIRSGHS) LR
B B|Syngo. via LIEuh, 43
JRUR B — Az AT 54O I I
A PR 22 5 (1) 1 T A P e 4 i 4
5o IR B Bk %4 B
% [ O I

fory = A

E 5

Z |
7 IR 3 ik 7 B
SN ET (Left main
e IR 3 ik
(Right coronary angiography,
RCA) B FERCAIT Bt . B, i
B 5% (Post descending
HIT 2 1B

%

(Left anterior descending,

LAD) B $& LADIT B «
B, F—Xf % (Agonal branch

1, DIAL).

branch 2, DIA2),
circumflex angiography,
LCX) BAELCXIL BE . 2R
(Obtuse marginal branch 1,
OM') . LCXH B,

(Obtuse marginal branch 2,

ST EAR=1.5

o) .
mm ] 7k

LCXiz BL,
f fik ) ik 79 B

2 N v

XA (Agonal

A1 HETNEBRFERA I (X £5)

[ i 32 (Left

— RIS

ARSI B AL (n=36) *FRELLIF5 (n=36) t p
EHREHTurbo Flashis, RCAIGEF& 1.74 0. 43 1.87+0.56  1.105 0.269
RAPEEPET]FCARE Dose 4DZ) RCA® £ 2.24+0. 87 2.31£0.93  0.330 0.743
SHRM BRI LA, BB S RCAIZ £ 1.62%0.57 1.7940.60  1.233  0.218
BHE100kY, BRPE3. 4, BEH PDA 1,39+ 0. 62 1.53£0.71  0.891  0.373
FES12X 512, HLALHY fieke i )y M 1.15+0. 38 1.2940.45  1.426  0.154
250ms. fEHCardiach, RN LADf Bt 1.22+0.40 1.28+0.42  0.621  0.535
Bv36& M EE, #E0. 75mm LADY & 1.20%0.35 1.27+0.41  0.779  0.436
MEShEEZEE, 0.5nml H 3 LADZ B 1.17 0. 39 1.26+0.44  0.918  0.358
HEME, EHI]TADMIRE DIAL 1,35+ 0. 49 1.43£0.54  0.658 0.510
IEARE RO, B AN E DIA2 1.64%0.55 1.7340.62  0.65 0.515
ADMIRE=3. Ff &% 5¢ A5 AR 70 LOXif B 1.23%0.32 1.74£0.73  3.839  0.000
4 J5 & T IR 3 ik R 1 5E 4 oM 1.15+0.37 1.69£0.77  3.793  0.000
i, ZREME. BT EHR M2 1.09 +0. 41 1.87+0.70  5.769  0.000
WEHHEHE, ZREEET LCX P 5 1.25 0. 34 2.04+0.81  5.396  0.000
J7 Lembb BPEAS O ARG . F3 56 LCXi% & 1.36+0.47 1.55+0.64  1.436  0.151
&2 FERHIKCTEILE (x 5)
83 n CT4& (HU)
RCA LM LAD LCX A0
sPRBLL 36 386.21+66.95 370.25+71.96  392.61+75.23  381.39+82.05 415.39+78.97
WAL 36 409.53+68.47  392.33+75.18  410.44+81.39  403.08+88.17  428. 06 % 83. 45
¢ 1. 046 1.273 0. 965 1. 081 0. 662
P 0. 895 0. 203 0. 334 0. 280 0.508
&3 FLERSHIKSNRILE (X £ 5)
205 n SNRAA
RCA M LAD LCX A0
sHEELL 36 22.58+5.39  23.97+5.47  22.19+4.58  22.62+5.14  24.15+5.67
WAL 36 22.09£5.18  23.52£5.34  22.06+4.47  22.35+5.02  23.835.51
¢ 0.393 0.353 0.122 0.226 0.243
P 0. 694 0.724 0.903 0. 822 0. 808

Cimt il 53

- 61



P EICTFOMRIZE &

20204E8 H 45184 8H1 MEE130M

v a L r ‘
Bl HAORHSIEINROT; B2 LM BIEEROT; 3 SARCA

ﬁ’ £ ‘

£4 BHEZRZRCNRILER (X £5)

205 n CNRfE

RCA LM LAD LCX AO
sTRB4E 36 27.55+5.62 28.09+4.97 27.68+5.18 27.33+4.82 -
YLELA 36 26.97+5.48 27.94+4.82 27.37+£5.01 27.15+4.63 -
t 0.443 0.130 0.258 0.162
P 0.658 0. 897 0.796 0.872

PSR C T S CEY)

20 7| n  HF#KE (em) CTDIvol (mGy)  DLP (mGy - cm) ED (mSy)
APRB4E 36 16.28+2.09 3.46+1.03 55.38+11.21  0.79+0.21
M4 36 16.07+2.12  3.51+1.07 56.19+£12.08 0.77%0.20
t 0.423 0.202 0.295 0.414
p 0.672 0. 840 0.768 0.679

L3 il KEmEE
AT AR RN 4 B A 54
DL &5 BRI 2 L iker t P43
ETEM A B R RF L
gy, WA 1 3 B R AL iR AR
B, IEM RN B RIFAR2
g3, ML T R AU ) Bl A R
s — M35y, I s rh AR
BIsiE G EhE. B4,
ANRE X J3 ML s 45 40 B D s
Ho BUEBREFN: 2K
BN S HOH AR B4 X
MECTE. {EM Lk (Signal to
Noise Ratio, SNR). XJLbMgm L
(Contrast Noise Ratio, CNR).
TELEILFAFEHK (Ascending
Aorta, AO) M #BIELH == K
% I35 1em BB X (Region of
Interest, ROD)JU&ECTE, HU-F
YIMEAAOKICTIE, 43 7l &
RCA. LM, LAD. LCXMCT{H, =
B =R . fERCAL LM,
LAD. LCXAJROLIT 3 (1 J& [l 40 4ie
HOAH R R /NROTIN B CTAE - SNR=1fiL

62 -

ECTH /A8, CNR= (I CT
B -1 8 BB A 2R CTE) /715 g
o BRI A R AOKE B CTE A vk
ZWME. \EHAE: BEHEE
e R B BKAE BE H R S5 CTAJS 343
e, AfERECTREH
PIERSH, BFEHEKE. &
HCTHH) &8 2 (Volume CT Dose
Index, CTDlvol). 7&K & RN
(Dose Length Product, DLP).
HitHEAGMNE (Effective
Dose, ED). ED=DLPXK, K=0.014
mSv/mGy * cmo

1.4 &% FE KA
SPSS19. 04 it o0 b, IHE %
BIEL (x £5) BAFRR, Al
KT FEA RS, THE BTk
BERF x KB, PAP<<0. 05% Rt
BEEREREGITFEE L.

2 & R

2.1 HAEBFEEEMNT
Mis  MEAHLCXITE. oM.

©,

7 an
B IROT: B4 IRCAIT B B3 4H 4116 HXROT .

OM*, LCXH B B4 B4 B4 T
XTREZH (P<<0.05), JHLARRB) MK
TEREGRELEEHEZER (P
>0.05), W&l

2.2 WEABKREEWFY
HE  WZHRCA. LM. LAD. LCX.
AOJCT/E . SNR{E. CNR{H k%
T EZER (P>0.05), &2,
3. 4.

2.3 FAESNEREE W
HEHFHMEKE. CTDIvol,
DLP., EDLE LR % %2 7 (P>
0.05), W5, W14,

3 W #

FAT W8 SR,
WE A2 AW R, AT
R SR AR TS T N, et
Wi RR RS T A, IF BRI AR
W TR . GRS,
JUEL N 56k 00 995 B 12 K T T g
AR R, SCEWE,
BREFZRTIET], ReEEAEWE
. &2 E B HECT 3 % If ¥
SR AR, R BN BKCTAK 25
RENIZAEH, & RN i A
ORI F B . RZ¥EE
d O AR B K CT ARG 2 5
B oN12mSv, 1T E TR 7 EAKP
TmSvIED, fEAG AL FE AT R
N NAREH BUDNASE, 5 S 8 1 &
Ao R TE SRR B2 AR 75 R S5 A
REBFRBENHNERG T EE
i K 7% X o Force CTfi2X192
EEE R AL R G, WA 4y R
Al B X 66ms, %% B R T0kY
(IR MG FE R I XZR BRI H R

ik S



AR FNIEAR A TE S8 EIE R
R F > RS R R, EDAS
PEHITE ImSy N L AR S 4
HHRENESHRER LS T
R, (HPEAHEDBE T ImSv,
53R IE —

5k IR B0 ko O S R I
e EMKE— K, SAAEL
B3R, 477 T b = () VA A et IR
WA, IS XBOEEET,
RN L. 8RB0 ik e gm0,
fTAEIE N, SBEE O ST iE
Ao O BV B A I A 0 B S B
JARR, AL A IR IR e . Uk
ARG BT A5, TR
ZEPPHHBLZ ALK, O
IR 4 2 2 553 s i) A WA 45 3 A B A
Ak IAAIA . 4557 R Bh Bk AE [
— N EIEE AR, HA
[ 1 B[] — B ) 38 B AN — £
568 IR Bl ik 32 Bl R A Sy o0 2R R ER
BN L. 52K Bk CTA
BKEgmErnERRE, HPEsh
HERHZINY . R
BN, B ER R, #Ek
WO B %, 7 o AR Bk 72 AR 1
BN . KiEEForce CTHIH
FEARJRHNCTA R & Ja 5FR-RIA] #
P LA T (1) I A B O 4 4 . A
TR I, R B Bk LE AT 5k
12 B g FE A /N, RS (] 2
80~120ms, fE&TIKARHISH —14
FHXHEE & 1. L AER-RI]
#160 % b AH 4 F 7EAR T3 F & 1k
ITHE R, AT ERAF AR AR 5T R
BHEG. AT Ed, xf
R 2L R 0 %52 2 7 ok A T s 34 £ e
MERELE REIR, WEMAEEE
Tk HIEDR-RIA] 360 % 4b % 4
%, HLCXIEZEL. oM'. OM°. LCX
B MG & R A T U B
KERG . X5 EEH N
JiForce CT{ERBEAT IRBIHKCTA
Ry, fE R A B A IR-RIA]
60% ~75% 4L —8" . A

CHINESE JOURNAL OF CT AND MRI, AUG. 2020, Vol.18, No.8 Total No.130

iR, WS B AT Tk RN
R-RIFJH60 % 40 RAE I OM” B MR i
R, RCAHEREGRERZE,
xof HE2H rp LADSZE Bt 5 ot 8 A
RCATHE G &R 2. HTIAN
LADBAT & T IE AT 2 RV, 424k
W FE /N, B3 R, iR
BUf; RCMTETLAB =W, 1Tk
Tl fERABCK, E3EE
B, 20 55 LG % I8 ) A [F] I
MW= /= R ANFNE 5, I8 g
R, iRy E,

2¢ FRTiR, Force CTRUZEFE
CTAKY 75 75 O I &7 5K JH R 4 e IR )
K LCX 5 B 1) A8 ot &= A T Ui 4
W, HA XGRS EKT InSy,
@il RForce CTRBZRECTAK 1Y
T MEET K R B

SE UM

(11K E, BAL, REF Force (TRIE
$ETurbo FlashiafAEX A KR
FEF P ERZEFRI]. FE
AFHE 2018, 569 (14):92-95.

[2]Gassenmaier T,Distelmaier

I,Weng A M,et al.Impact of

advanced modeled iterative

reconstruction on interreader

agreement in coronary
artery measurements [J].
European Journal of
Radiology, 2017, 9 (4): 2838.

(313K &. BAKCTATRE S & &%
BB G F FE A
KA E [T, F BCTAMRI A
&,2018,16(12): 66-68.

[41Kolossvdry M,Szilveszter
B,Merkely B, et

with

comprehensive

al.Plaque
CT-a
review on

imaging

coronary CT angiography
based risk assessment[J].
Cardiovascular Diagnosis &
Therapy, 2017, 7(5): 489-506.

(51 5HF, & &), #3, F. H3IKMR
CT70kV K #EIE 425 B K 3h Ak CT
FAMA TR A8 28 P
ERAI.YREFHFRS
F&, 2017, 39 (1): 42-48.

(6] Rak#F, 34, B2IEF, F. # IR
JBCTA K ¥EIE T ) kCT 8 R Af 42

By ey R 1] EEFHF
23R, 2017, 39 (1) : 68-73.

(7] Zh3b, TR0 ARG ILbk f B
FHACE B L DRI RCTRF %
AT AT [T]. F B CTAMRI 4
&,2019,17(2): 22-24+41.

[8]Lesage D, Angelini E D, Funka-

G, et

particle

Lea al.Adaptive

filtering for
coronary artery segmentation
from 3D CT angiograms/[J].
Computer Vision & Image
Understanding, 2016, 151 (7): 29—
46.

91 %K JE. 65~ 75K /mins % FForce
CTRTBE M S d ik X K¥EIETurbo
Flashiza 442 X & AT K40 5 M4 4
TR B Bk M B Ve A 5T [T].
+EAFE S, 2018,21(30): 114-
119.

[10]Schuhbaeck A, Schmid J, Zimmer
T,et al.Influence of the
coronary calcium score on the
ability to rule out coronary
artery stenoses by coronary
CT angiography in patients
with suspected coronary artery
disease[J].J CardiovascComputT
omogr, 2016, 10 (5) : 343-350.

[1113K A, #h38id, ok, 5 &A 2 A&
%R E A EARIH F Z K
ACT g AR &9 2 A (1], F R
REFZ4E,2017,27(2): 81-85.

(121 BB A&, AKE, FAK, F. “N
K> K SRFE 43 48 7 R ) AR CT o % AR,
Bt e RAFR [T]. AR F 4
&,2017,33(11):1777.

(131 FH, &, Hlk. 2K
Bk CT px AR 89 A AR A AR 2T Ho ) 7
FARACER T [T]. 6 RAH 5 &
&, 2016, 35(12):1899-1903.

[14]0polski M P,Staruch A
D,Jakubczyk M,et al.CT
Angiography for the Detection
of Coronary Artery Stenoses in
Patients Referred for Cardiac

Surgery: Systematic
Review and Meta—-Analysis.
[J].Jacc Cardiovascular
Imaging, 2016, 9(9):1059-1070.

[15] BAEHE. % 34X SR CT K $E2E 70k V4
, E 15ml g b ) A AL X A CTAR 3
B 6 R (1], + B E A
B4R, 2017, 39 (1) : 28-33.

Valve

R gp 8 X 1)
DA% B #71 2019-08-09

63



	04_CTMRI-202008_内页 1
	04_CTMRI-202008_内页 2
	04_CTMRI-202008_内页 3
	04_CTMRI-202008_内页 4



