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WE. H: EEHEMEERE CT (Spectral CT) AR IS HUNA RN, IR LS H7E
PEAL R A ZE OO L B T R I PR R A o 7325 Wi ke 30 B5E 0o /b, E— IR
AT FE AR CT # UMK CTA (CCTA) HFIBAM FE ARl iR (6SD AR, BELHTE
— JAAAT LIE MRT F94 - RUR A Be B MG BT e RSk FR L 23 4 1 min 1 3min
HEFRERACE I EHG FEZE LS IE# WL ST LU A5 LG Coptimal CNRD LA Kb ) 5
R E A RE R M B (i, i RO 22 W 7 vE S R B AR R 0 Ll
ALk (ONR) ARG A EREAT L. #E MRT OoLFET: G Bk B EOLIE S A8 CT JE1T4R
SRt S TATAEEE CT LR UL 36 MK, FraFEsE.OULZE CCTA B% B X
WALk 50% L ESRAE (71.7% £16.2%), A3 HAEISE LS MRT o IUER: UG H
A SEME (r=100%, P=0.00). 1min. 3min BOGTAERKFEEIG FmiE ONR (E % T4
MR A RER K5 CNR A (P <0.05), 1min. 3min e A8 BAR AT IR G e 75 R A T3 TR
GReREIR (P<0.05). 45it: fgl CT ¥ GST RERE B s FUR A fe & KA Re i B B4R &
BIGTR, MRS T EEAEC LR AS I 8%
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FAREHE CT Hifg (gemstone spectral imaging, GST) I A¥FH B —ERE S AE
IO AT 3, PP [RI R R (] 1 PR 48 7 2Xn] DL AR i 28 R s R4S R RE S, R
X LAY TR (S IR R 0 A FE MG IR — 0 B O Y () PR E Bt , 1S EIE
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1 #MRFNFAZE
1.1 KEXIR

RIS PEISCER 2012 4F 2 H 5 2014 4 9 HORILELAHUZ N 30 Hl5a Lo i858 (17 55, 13 200,
W 40~81 %, VIR 62 ¥ o BHBEEA EDIRSIK A . DS ARSIk
WISIEAR S TR HAE AN AR BGEIRBI S5 B RA L5 R 2 S TR R

1.2 ®ERZE

BE B R AT A B8 CT (Discovery CT750HD, GE Healthcare, USA) K
ek CTA 4B xCFI LR 1 miny 3min GST AR, SEAT [RIBTME L L 1435k ik CTA 94
CEHIE: 120 kVp; ARF M HAH A4 B 4 09 2 158 FE AL 150~600 mA; )23 5 )2 il B
0. 625 mm; HEFEI 7] 0. 35 s; BEFRARAE LA 0. 16~0. 22, CTDIvol £ 45. 9mGy + 12 mGy ).
D0 FET PR B O AN T SR S TEAS Y BT IR B-Block ¥ 3027 75 Wk /min LR, 7656k 20 ik
FEIKF-LA Test—bolus Wl e FF UG TR I 0], FH v FR i S48 BAZY 1L/ 1 kg A4 HE XS L7
H, DY 50~90ml, 4~5ml/s MHEFFIKL 2, X LGS A A 4k B 1 B IO L 7
(omnipaque 370, GE Healthcare).

A3 AFE Tmin A1 3min J5AT GST REil i, B Ak, MR SKNAEE (8OKVP
140 kVp) S U) 4 (< 0. 5 ms REREIT [A] 73 HE4 ) 4 FLYL 600 mA; J2 )5 2. 5 mm; JZ[H]EH 1. 25 mm;
FEREINE] 0. 6 55 WERH 0. 984; CTDIvol £ 25. 53 mGy. FI4HETE o6 BN O

BEY—FNAE 15T 5 MRT (3G GE 2 w] HDX) AT WP 192 im0 FL T 1958 i 41 4
JeAT Fiesta HUSLFPHISRATHI oy DU s S A 2 R A A, i i A 7 2 = 7 O LR
B, Lh 2. 0mL/s RN ERIKZ 2520 20 mL AT B i F, LL 0. 5ml/s BN 25 20 mL,
AT Tminy 15min $ERFIH. 78U AT A 732 20 il 4K H R AR O VLR 85K

1.3 BEgINAE

7E GE A w] AW 4. 4 J5 Jb PR TAF s g/ fo AR5 | 28R GST ) WE 2% fe 15 Ak £ L sk i
FVR A AER (140kVp) (ARG AIRERE CT 40~140 keV HEFREE G . 20 HiAE T IR A R
AR LL A Tmin FOEFREEATFIEE . 3min P TFREEACERIEG ERIE— 2 bk
AR IX (region of interest, ROI), 43l kA O 1E 1 5% X 30 LAY
LR A L (contrast—to—noise ratio, CNR) FIEMGM: (. CNR &AL B,

CNR = (RO TLu—ROI background) / SDbackground
ROy ARAAE AL L) CT ~PIYAE,  ROTvacksronna { RAAESE ML [ IE 7 15 5 DA CALEY CT 1
> SDiscksronna fUF IE T F5 5 DXL CT PEIE A BRI o

I P A P ISP ROT 290 ) BT IR 19 s XD UL, BOHMB 3R CT I b 2= . 3K
PEESTHEH Tmin A1 3min a7 RERACE I E & RGOS IER DAL CNR, 7>
A SR R CNR 6 I 18 fi A PR RE (LT i £ #0 E F ZAF- PRG0N 1) B A8 8 75 (o % 1min
A3 min FYE T RER AT I BB L am bl ONR LUR B oS I g e 7 i 5 1 RV 5 E i 5 CNR AT
W AR AT LU AT o D T R R (R — B0, BT s S h = A R E R AT, fen
i 3 LB T ACOT- BHE T A5 o
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1R R G e (CCTAY EIME b3 il 3t th de K% B 48 5%  (maximum intensity
projection, MIP) PE{%, HiiE# (curved planar reconstruction, CPR) %, %A
W (volume reconstruction, VR K%, AR EIMKIAEA KILRAERLE . 78 URT
JULRETE: PEIA% B BEZE o ILIX B CREVE i 453 DX MIRE AR 5 A X )

1.4 SFit=ZE0H

W SPSS 13. 0 et A AT 08T o VR BORMEGE T T Se T 5 255 PEAS S (Levene
K8, B 27 25087 (One—Way ANOVA) %f 1min F1 3min 86 T-Ae /K1 &4 -
I AT LU 7 L DA R T 6 I 1) M e {5 RV R IS ONR R s (B 1R A T LB 2 T
Pearson’s AHI/MHTIREAT /0 AT REDS CT A MRT % HH A S0 OO LI AH SC 1 o BB LASS R bt
# (xs) FoR, P<0.05 BaAgitiE X,

Optimal CNR

(a) ROIs: 1-HEZELMIL, Background (b) ZLEX A b —afE CNR {H,
IEF L ZLERN N B A AR —— I A L AR A

1 Imin BT RERE KA EMG Efdk CNR S bt fd: CNR {4 B A e AE 5 R
Fig.1 The optimal CNR and the optimal monochromatic energy in 1 min
monochromatic image

Optimal CNR

-

(a) ROIs: 1-#§%E0oJl, Background (b) L2t N AL bR ffd: CNR {8,
LA ZLE ] A AL b L RE B {E

2 3min BT REEACTE I EMG Lt ONR {8 A b R ONR {6 Y Fc £ B e
Fig.2 The optimal CNR and the optimal monochromatic energy in 3 min
monochromatic image
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2 R

FE AW 4. 4 Jo A0 T A sl B2/ Jo Ab 35 |00 GST 3000 28 B 3 20 BT 3 ol B 45 A o
BIG S PR RE TS UG AN 0oy 3 BRI AT 20 b, R4S R A BV UL 36 AN, T R AL L)
A DA i e bk 50% BLEBAS (71.7% +£16.2%) (Kl 3D,
Iminy 3min $FYEFREREACT 0BG LiAE ONR (L (B 1 FIFE 20 FrE R A fe K
B0 CNR . (1 3) A2 (P<0.05), JFH Imin. 3min ¥06 FREEKF KGR L
e ONR (H s T8 R A RE R S ONR {4, CNR HIEr 5k (3.18+2.34),
(1.27+0.89) Hl (0.66+0.32) (£ 1. K 4).

2

(a) CNRMH, ROIs: 1——HZEONL 2——IEH LI (b) BEAE LI & k——LAD A
K3 HHURE R KGR
Fig.3 Conventional 140 kVp polychromatic images

£ 1 Imin, 3min F% T AERACE I EE B AE ONR R MR A fE G 1 CNR (HAFE B R
Table 1 The significant difference in the optimal CNR of spectral CT and the CNR of conventional CT

CNR 8
1 min FOEFRER G R ONRY 3 min P THE R MG Eafk CNR 18 R B e S5 CNR {H P 1A
3.18+2.34 1.27 +£0.89 0.66 +0. 32
+ + 0.003
+ + 0. 000
+ + 0.016
+ + + 0. 002

R2 Imin, 3min FefEFO6 T RERAKV I FGANH DR S e F R K PR S AP R B 35 2 57

Table 2 The significant difference in the image noise of spectral CT and conventional CT

el P e 5 {1
Lmin $67 et IR 3min LT REEEG R RE R P{H
29.68 + 7. 82 16.23+9.19 38.11+10. 32
+ + 0.003
+ + 0. 009
+ + 0. 000

+ + + 0.012
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Imin FOETRERACT I EMG Eic ONR RN e B A 4R D A AE 45 keV s
50 keV 1 60 keV, LLfil4r5h 78% . 12% F1 10%; 3min MG TFHER A MRS &AL ONR
BT I [P e AR P (B AR T A0 AR 7E 454 65 F T0keV, ELAFI45Ik 13%. 26% F1 61% (JU&r
TN, LA S5keV KlaIBE) .

]
° 50
s 40 |
Cp— K] —Ej \_'_,_
2 — | &
- ] 1
| ——
R aminEEE Ress lmin&gE minfiE FekE
B 4 1min.3min BOGFREREAKT B 5 1min.3min SR FREREK

- ffE ONR {H R B KB, Joe/IME S P B P AR die AR S /IMEL

TRV G E R S ) e T
R A fe it A ONR 15
Fig.4 The optimal CNR of Imin and

Fig.5

ol NIV v R R VA €3 S
FUR A 8 BB e 7
The image noise of Imin and

3min monochromatic images 3min monochromatic images
were signifycantly higher were signifycantly lower
than the CNR of conventional than conventional 140KkVp
140 kVp polychromatic images polychromatic images

Imin, 3min FIET BRI EUE bS5 R F RS SR AT 1 B 5 e s (R IR A5 g
R A R R (P<0.05), JFH 1min. 3min fefd: SRS EAE AT 1K) {5 5
FEAE IR T BUTE 5 e R e P (L, PR S R 40 ) ok (29. 68 £7..82), (16.23+9.19)
F1(38.11+10.32) (k2. B 5.

fEnE CT 5 MRT $& A O R AT R iF I AHCHE, r=100%, P=0.000 (3 3. K 6).

3 figilk CT 5 MRT R HATZE OO I8 AH S
Table 3 Spectral CT had good correlation with the myocardial perfusion images of MRI

i H YELS == [A) b DR i) B T BE Hit I R BN B
it CT 10 5 2 0 19 36 r=100%
MRI 10 5 2 0 19 36 P =0.000
3 itig

(I PO RIS B CT P E B RE 257, A T B DL LR 9 s
T LB L (RS i Yy 7 5 2 A I PR AR B

s CT 1R — M ONREE AR, REWSHEITIRALIAINT, HIAIROCE 2 . B A0
B, B RARR B, KRR AR, A CT ST /E A e
BT, ST R, LU L CBO. 4048 LR A K ), R
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FEALH RN CT GBI R IR . (U, HATIX R T 5E a2 B B, i HL22 DA Jeg 19
AR, X AR ILRETE SR AT D AT SCRRIRE -

(a) (b

6  (a) HikFrRAeit CT $H R B ORI X Ik; (b) #ikFrzr MRT 3 HFi Al
Y
Fig. 6 (a) the MI detected by spectral CT (left arrow), (b) myocardial
perfusion images of MRI (right arrow)

CT Mg A F 3 S W RAE L0 2 IO X CT (R AP AR S o W7 R 5 CT I it
MEZEREE, © E RS0 R IR 2 B HE I RIS (R o33 g, s CT R eyl de it . 5%
W R B IR, A X R RN B SE AW HRE RS EET

DM Z WA B 6 BG SRR EOR ARy, 2B DR, X HGRIRR, R AR &
HMGAFERE W, RS ARG TR, @R L R 5 0 i v
CWre AT L BE T AR K5 PERR] — R (R IR 7 e e B A PR e i LB ) TR
i, ARAEIR] B AU e, HRER T CT e, SRS AU O S5 R R
MZE5e, HATRAEFRmT Lt

WFTT AP SR R P RE R BG B R A VR 75 BE L P80 (1) ONR R4 iy AT 75 (B FAAIR, 110 CNR
EROR, MR A (A, Ul WSk SRR, St A e B A AE Lo UL S 7 RE D4
SO T R TR BT RS R R

MO, R R T A SO LB, TARAE B R Th 4SO LR RR . X
TESE TR MRS RER QG 322l RS S X . 4 X £
TR AR, ARRER, BCE PO AT 2 dE s, i AR RO 5, B fE IR
TR 2 ANHEE, FEMEMGTR, BT LAZE IR R o S2 R

AW AL RRRE, O BrEPERE FEREA B RN, E— @R E R T 5T
(MIRLhE; @ V8 MRT o JLETEHR IR B A VA UL LRI T-Be, EIFANE S br
e, HAWIFGER S AL O LEE T BT & RVETATAKIIAEIR 1min, 3min
TIPS REAL LR SR SR AC RS, 1RGN RETIE S I A I P H 10 e HE A A A IR N )
IR EERRAIAEA 5 I TAE it — D58 .

gi bPTd, EATRENS CT B ILIhRE R, WA RGN BRBEAL O 52 . (ARG SE i rh thalE W
TR RGN LT R R S R RS, T ARG MR MR P R s RS LL T, A
S AL O LRI AL %
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The Study of the Image Quality of Dual Energy
Spectral CT in the Assessment of
Myocardial Infarction
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Abstract: Objective: To study the effectiveness of the functional parameters of spectral CT, and to explore their
clinic values of image quality in the evaluation of myocardial infarction (M), so as to provide a novel and reliable
imaging diagnostic system for early detection of MI. Methods: 30 patients with coronary heart disease were
scanned with the conventional coronary CT angiography (CCTA) and the dual energy spectral imaging modes. In
addition, all cases had the Cardiac MRI scan within a week. CCTA images were used to measure stenoses. The
optimal contrast-to-noise ratio (CNR) and the optimal monochromatic energy levels for displaying infractions
were measured from 1 min and 3 min monochromatic images. Record the image noise according to the optimal
monochromatic energy levels. The results were compared with those measured from conventional 140kVp
polychromatic images. Detect Ml in MRI perfusion images and compare with those detected by CT. Results:
Spectral CT have detected 36 regions of Ml and had good correlation with the myocardial perfusion images of
MRI (r =100%, P =0.00). All spectral CT-identified MI had associated coronary artery with more than 50%
stenosis of the intravascular diameter (71.7% + 16.2%). The optimal CNR for displaying infractions of 1 min and
3 min monochromatic images were significant higher than the CNR of conventional 140 kVp polychromatic
images (P <0.05). The image noise according to the optimal monochromatic energy levels of 1 min and 3 min
monochromatic images were significant lower than conventional 140 kVp polychromatic images (P < 0.05).
Conclusions: The GSI mode of dual energy spectral CT greatly improves the image quality and the efficiency of
the detection of MI.

Keywords: spectral CT; MI; image quality; GSI; conventional coronary CT angiography
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