H28% 5 CT #ig 5 N B Vol. 28, No.5
2019 4 10 A (585-591) CT Theory and Applications Oct., 2019

ol Ba K, #i&E 5 OME CT “PHE CTA SERIMHTOAMERI AR LWATF [J]. CT g S50, 2019, 28(5):
585-591. doi:10. 15953/ j. 1004-4140. 2019. 28. 05. 08.

CHENG K, ZHA Y F, HU L, et al. A comparative study of non-contrast cardiac CT and coronary CT angiography in
quantitative analysis of epicardial fat volume[J]. CT Theory and Applications, 2019, 28(5): 585-591. doi:10. 15953/
j. 1004-4140. 2019. 28. 05. 08. (in Chinese).

R CT F435 CTA BRI SMERER AR A5t

7Y, B, HE, GIFE, pEE
(PO N REE BB RL - 3G 430060)

WE: HRY: STERAFRET O/ TSRO CT 741 (NCT) SbiRshHk CTA & EIF w0 iR
FOAMENE DT ATR (EFV) —3tk. Jid: [aIBiv: 58 ilG R 2 Wi oed.Cogs [R) B4 T oI CT P40
FRBNNK CTA KA B3 40 ], O AMBE A 2 AL HATF 8008 CT IR TAESL KB O
38 1M 2) RA GE AW4. 7 TAESh AZhE A A Za B OB R, EFV 45 ik A s A4
o KHERPEH2HT . Bland-Altman 24192 S A AR DG R B (ICC) VAN PR A 524 ) 1) — 350k o
ZE 8. NCT FUEIRBh ik CTA W45 EFV 204 (99. 43 +43. 78) cm’ Fll (93. 66 £48.49) cm’, W&
ZE R LW RGP > 0. 05) MEEH 1 75 NCT 1 CTA FIEE ZE(CR)EZE/ 50 10. 01 cen’
F17.83 cm’; M&EH 2 45 NCT A1 CTA [y CRRZ 205124 11. 05 em’ Al 7. 58 cm’ NCT ) CR 4y 8. 05 cm’;
CTA [ CR 24 7. 13 em’s 41 ICC ¥ RTF 0. 96, 53 FEF0o il I IOIE CT SR Rl IR B ik
CTA 3] T EFV (14l o

KRR DMV E; OAMERENTAE RRSEA, X it Sl

doi:10. 15953/ j. 1004-4140. 2019. 28. 05. 08 RENES: R8I12 XHkFRERD: A

DMIMEREITZ4HZY (epicardial adipose tissue, EAT) 4 LRSS (0K
WEREREAL. rEAS) AR AR OBES 2RI, IEREE BRI EEERAEE .
EAT ()58 S0, A BT 5L P00 25 Fiop DG sl Ik A A 03 A2 A AR 23 6 Ak 1) R A A LA IR v
I7 SRS IR I+ o

Har, OAMENGIT AL AT (epicardial fat volume, EFV) PRGN 7772 B4 i A
DB ZHPENE CT. OIE MRT =Fho 8503l K] 22 SR B 5 A U 2 Uit 19 B 1 I 077 5
KVEAL EAT, AH b T8 75 s 1 s BREEFN = R 3, HAFAE R 2 K oo R 25
B, CT R MRT BRI & BRV Sk Sz AN AR IS0 vEAs, W RS M m. O
MRT HORPIRSAFERS ks & D55 DR 2 B 7 s IR Y o 20 LRSIk CTA i JEAit i)
EFV BF5T CUIESKE EFV (P38 0055 56l IR BN 0k BE B R T B BSR4 1 % e ke 2 e g 3 2.
19 ) BARSEHET

45 BFV §15T 22 K A T B~ F41 CT A RBh Ik CTA EIGE 12 T2 o) il &, 1Lk
CT *F49 (non-contrast CT, NCT) A CTA #AFEIE F 3 2 mifil & EFV XS ELAT 7T P Shf
TG, AREGTE A0 LU T 0 T 15 (RO CT ~P4 SRk CTA s & 7FH EFV 1)
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1 #R5H%E
1.1 fFFIER

[P 2 BT AR Bt 2017 41 3 H 42 2018 4F 3 H I RS WrietLods [R]RA T Co U CT 4 A et fRk
Bk CTA Koy % 40 49, Horp 5 21 4, 22 19 49, 4Fd8 50~82 %/, HA4FES 64 %, K
FOFA T (64. 1 %12, 5) kg, ¥ EE (165. 0 +£10. 3) cm, FIAEETES (body mass index,
BMI) (25.36.5) kg/m’s

IINFRUE: R 58 e It CT 4 SRSk CTA Ay, PR IR Bee i & EFV Il &,
HEBRArdE: BRSO A O IETF AR . OHURESE. S RSE RO O O IR
Wi~ EELDEE . RN . SRR P SO B DI Re AN R BIOG EE R
o AMEFHH DO N B AR RS ottt HLT A S2 R 5 38 s 1R = o

1.2 WOEFE

XA 256 HF Revolution CT Bif2 & %: (GE Medical systems, LLC), 4THiBEM: o]
IR ARNaHE: ARE S XOKERIRT 3~4cm. NCT H S5 HRLEF 25 cm,
PRZS B8 B2 14 om, HLAEHERETRRE 0. 28 s/, FEALJZHE 0. 625 mm, & HIE 120 KV, B HLYE 120 mA,
TLEEHIAH 75% R-R (A1 Jeb ik CTA FAHHT, S DN iy i ik F SR v k. CT v 2% (36,
MADRAD) LA 0. 9 mL/kg AT 5 4 i RS 245 CRAEAT PR 23 ), 370 mgI/100 mL), i 4. 5~
5mL/s, i LAREAEIRR AR gk AR 3R K 40mL; KA R REIEEE SmartPrep J7ikfilk, i%
P& S TR 05 Y- T Ay WA T, % 58 R/NZ 1 em” [ R, 1848 B (1 200 HU, B3R INFA] 1. 5 s,
FHE K kV Assist B2, EHWORH SmartmA 200~600mA FX, T4 WA R H
Smartphase #3, XFHiZ %7 NCT,

1.3 HIERMNEFDH

B 2K NCT (smartscore) MJetfik CTA JsdgEf%, LA 0.625cm |25 75% R-R A
HIEMG SN GE AW4. 7 TAE%G (Advantage Workstation 4.7, GE Healthcare), X HZB)
7 #) (Autocontour) KA H AL, ARG HRICEA LA, W& BB S A
I3 20 J RS 9058 A T s 2 A D B0 AR G A IR T HRA RO AE R AR CRIA LA 5D s NCT
B IR W 4 -190~-30 HU, CTA 5 R B {1 5 -190~-3 HU™ s LAl | B B LA
NEIWTZHEZR, FErE AR, s 1 B 2 frose DU S DU ol i 00 S0 L8 JEUH2 W
TAE 5 AELL REEIT (WS 1 RIS 2) 43 Bl SE i

1.4 FiT=0H

K SPSS 24. 0 SAFHAT G240 1. NCT K CTA Wl & EFV A 1 — 250tk R A 2tk [ml
JH43 M1+ Bland-Altman Z)#7 SN AR R %L (intra class correlation, ICC). AT =
ORI AIE bt 2R, T ASHE5 R Bl P<0. 05 A ZE R B E Xo
2 #HR

T R E A R, IS EBT &2 WibarE. Wgis 1 4714 EFV, . F1 ERV,., 209
S (97.33440. 73) cm’ F1 (92. 58 +43. 59 em’s WEEE 2 MFF T4 EFV,, Al EFV,, 551Kk
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(101. 28 +47.68)cm’ Fl (95. 66 +45. 38) em’s FMLELE M-I EFV,, Al EFV,, {H 451K
(99. 43 +43. 78)cm’ Fil (93. 66 +48.49) cm’, WH ZR LW BE %=X (P=0.212). W
MEEE AT EFV B 5 EFV, B 2 BIEMAK (& 3).

lc
(a) T JRUds S (b) bR AT A (c) SARTH L K
B 1 NCT oA g i 21 2051

Fig.1 NCT epicardial fat volume measurement: Segmentation method

Ca) HEIT IS5 21 £ (b) AR AL (c) AR AALE
Bl 2 CTA LAMELR TR 7

Fig.2 CTA epicardial fat volume measurement: Segmentation method
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B3 LRAEIRIA 70 45 R s LG DA EFV, o Al BV, 32 52 W] SR IE AR R

Fig.3 Regression analysis showed excellent correlations of EFV,
and EFV., in operator 1 and operator 2

Bland-Altman 73 (& 4) 45 8L 5o~ M %4 1K) EFV,, A1 EFV,., R 2% (coefficient
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of repeatability, CR) i%ZE4M5I24 10. 01 cm’ F1 7. 83 cm’; M ELH 2 f#) EFV,., Al EFV,, ff) CR
RZE4N A 11,05 em’ AT 7. 58 em’s NCT f£) 2.5% (1/40) AN T 95% AJ {5 X a) A B LA
Abs CTA MM EAE AR T 95% IS IX AL PR, %41 CR K& ICC a1 (3R 1D, &5 IR
PR 7120045 25 SR BAT A e 1 — 3 o

1 NCT FhyebRahllik CTA /) CR J ICC L

Inter—observer coefficients of repeatability (CR) and Intra class
correlation (ICC) of EFV,, and EFV,

Table 1

WARZR CR/cm’

95% CI/cm’ 1CC 95% CI
NCT 8.05 (7.55, 8.32) 0.96 (0.95, 0.97)
CTA 7.13 (6.76, 7.83) 0.97 (0.95, 0.98)

NCT

10,004

+1.96 SD

o 6.83

CTA

10,004

+1.96 SD

532

Tk
o
.
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o
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.
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fau PSR b
°
o
e
°
TORIRE

° -1.96 SD
-5.00 o =} -5.00 Q.
o -196SD -5.22
-6.86

-10.004

-10.004

T T T T T T T T
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M fE

FAEEE
(a) (b

Bl 4 WS EFV,, Al EFV, Wli(H Bland-Altman 7347
Fig.4 Bland-Altman analysis of EFV,, and EFV, in operator 1 and operator 2

3 itig
AT P T R WS RT3 (R Ca v T T4 R EFV A1 BFV ., 38 HA B i — 2k,

$&7~ NCT FUjefik CTA 72 = EFV Jy [ HAT 55 3501k

EAT A7 TS 2 OB 2 (R —FRRe R I I 1 IR 2, ge L, etk 3 ik
PARCER o NGO IR RIS, AN BENS 22 o LI 51 e FES et ik LB i, 348 mT U
%ﬁﬁxl?ﬁ%bwm@ﬁummh%&¥®“]HV%ME%%wM%H@QMﬁH
JEMST BRI R . MR R R R AT CTA R, &5 HLRBL BAT JERE. EFV
SRR A R B B MG, RS HIUR B O B BV 5T Bk R
B FURHOC, WRXS BRV RIS I Bl 5 S T a0 25 3 32 20 R A 93 2% 1 A 2 B L3
BT BRI 2R X
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BN T )73, AR T JE ARt Ia], g HO Sk T A R

T EAT (000 5 AT 2 2 75 0 0 P O P D 35 AR AR A7 AE 443, Saremi 5 BFSL K
BL BV (#5510 B B (RAR AT 555 10 Lee 5™ AN R ZA5 " HFF0A h AR LT ]
#5741 CT B RIFERESIEAT EFV IPFEMY, H AW Ak CTA BRI 45 AR Lt BT F 1M
FHICPERN 3500k o ASHFSTH 10 0E NCT A CTA $33 70 i 13 R kAT, SR 7 ROy I
A5 W B AT RIS [F) AT 58 S B0 BFV ISR 2= .

AHWFFEIMFFF-1 BFV, o A EFV,, (B350 (99. 43 243, 78) cm’ Al (93. 66 +48. 49) cm’,
SRR 45 5 (86 £35) em’ & (120 £47) em®) AL, BFFT 45 R B M B
IR EEE 6] EFV o, F1 EFV ., ) B AT R 10— 300k, $875 NCT st ik CTA Ml & EFV Jy [fi 3
A ERAERBR . AT CTA, NCT HF s nthd i, HIETH XS, Mtk
47 RO LG A AR N5 RS I — R A RIE I R A2 o H NCT X0 b5 R0 28 BAT [FRE A 20 i A1
—E e, X T BAT B2 K, T CTA B TSI A6 LU, DAk %E NCT B
F)F-/2) ) EAT i1 5% o

KHFFAFAE— 8 S BRPE . IAFEA AR, H 2R #1738 BMI 24 (25.346.5)
kg/m’, KFIEH BMI (18.5~23.9kg/m"); Fi4b, T G INFER AT K b ZEN,
RPN Z AT O Bk, M09 KFEAR R, WM AN SR & BML &
WE

ZE Pk, FEF OO CT SFHIARR B K CTA 40T -+ EFV [F3F45

S 2% 30k
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A Comparative Study of Non-contrast Cardiac CT
and Coronary CT Angiography in Quantitative
Analysis of Epicardial Fat Volume

CHENG Kai, ZHA Yunfei*’, HU Lei, ZENG Feifei, PENG Zhoufeng
(Department of Radiology, Renmin Hospital of Wuhan University, Wuhan 430060, China)

Abstract: Objective: To compare non-contrast cardiac CT (NCT) and coronary CT angiography (coronary CTA)
for quantitative analysis of epicardial fat volume (EFV) in coronary artery disease cohort. Method: Forty patients
underwent retrospective NCT and coronary CTA with ECG-gated. Epicardial boundaries were traced by 2
experienced radiologists (operator 1 and operators 2). EFV was calculated by Autocontour software (AWA4.7
workstation, GE). Linear Regression, Bland-Altman method, Coefficient of Repeatability (CR) and Intra Class
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Correlation (ICC) were computed to analyze the inter-observer variability. Result: There was no significant
difference (P >0.05) between NCT (99.43 +43.78 cm®) and coronary CTA (93.66 +48.49 cm®) in mean EFV
values. For operator 1, CR errors were 10.01 cm® (NCT) and 7.83 cm® (coronary CTA), respectively. For operator
2, CR errors were 11.05 cm® (NCT) and 7.58 cm®(coronary CTA\), respectively. ICC values > 0.96 were obtained
in all cases. CR values were 8.05 cm® for NCT and 7.13 cm® for CTA. Conclusion: Both NCT and coronary CTA
can be used to computer-assist measurements of EFV with ECG-gated.

Keywords: cardiovascular disease; epicardial adipose tissue; tomography; X-ray computed
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