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First-pass and Delay Myocardial Perfusion
Imaging in Assessment of Myocardial
Viability Using Dual-energy Computed
Tomography:Comparison with *"Tc-MIBI

Imaging™
LI Xiao—rong, OU Shan—xing, QIAN Min, PENG Guang—ming. General Hospital of
Guangzhou Military Command PLA 510010, Guangdong province, China

[Abstract] Objective To evaluate the feasibility and diagnostic accuracy of first—
pass and delayed enhancement of dual—energy computed tomography(DECT) in
myocardial perfusion imaging for detecting myocardial viability compared with " Tc—
MIBI myocardial perfusion imaging. Methods Twenty—eight patients with coronary
artery disease were detected by first—pass and delayed enhancement (5min) DECT
and ™" Tc—MIBI PET respectively. A color—coded iodine map was used to evaluate
the myocardial perfusion defects. Myocardial perfusion defects according to the first—
pass and delayed enhancement were compared with “*Tc—MIBI myocardial perfusion
imaging on a segmental basis. Results A total of 476 myocardial segments of 28 patients
were analyzed. 371 segments showed perfusion decrease or defects on first—pass DECT,
while 156 segments low perfusion and 215 segments relatively high perfusion on delayed
enhancement DECT. 237 segments perfusion decrease or defects showed on ™ Tc—MIBI
myocardial perfusion imaging. Analysis is the assessment of myocardial viability revealed
better agreement among 13 myocardial segments(kappa=1), good agreement among the
left 4(2/3/8/9) myocardial segments(0.40 <<kappa<<0.75).The 8th segments had the
highest sensitivity(100%), the 12th segments had the highest specificity(100%), and the 12th
segments had the highest accuracy(92.85%). Conclusion There is high agreement between
first—pass and delayed enhancement of dual—energy computed tomography(DECT) and
""Tc—MIBI myocardial perfusion imaging for detecting myocardial viability, which is a
promising method to location Myocardial infarction, and evaluate myocardial viability.

[Key words] Myocardial Viability, Dual Energy CT, Myocardial Delayed Enhancement,

Coronary Heart Disease

RYECT (dual-source CT DSCT) HAAMWERRE RS, W EHEEmH
Je AR By HEe, R RS KE &2 2L T 2 J2CT, {Eiz Wik
BIKBRZS . A RERE BEE O BN R T R T AR ST
O UREZE AT O CT B 3k . SE IR s X RE R, I 5™ Te-
MIBLC UL AZR & S LRI ST, AT X CT XL A e O YL 132 B AR 7 IR
A LT T 2 WA

1 ME5FE

L1 BEHFE  ONUEIEES286, 75— Py BT XRECT-Lo L
BEVE R 2 Te-MIBT O LHEE B SEAS A WUAECT L JILIEVE %
FAHE: A HSiemens /A AlSomatom DefinitionXECTHEST X HE O JIF
s, AT, TR A smings, MR B A
BRI B LR A B S &7 ok S AH, A A RE MO i T i R AT 2R
QYA GEIRHAH) » ""Te-MIBLOLEVE B5%: i HGEA R Infinia
Hawkeyed XU#R K SPECTAX #: { F ™45 — FAUIE 53 T 2L 52 (" Te-



MIBI), “"Tc-MIBLjfik4lfE KT
95%, KHHIZ3h-H S HE.

1.2 BE®RS b KA bR
KT B A0 S BE LT B B
5 50 ER 2 TSR o s T K
CTEIMG AT HE, IEW =04,
=14y, WHEMRE=24, &t
Ba=34r, LL2ANA Al g 2
B B L2 AR R BB A I =253
(19795 B A A HE R DA . RUJRCT A7
FOWLAE . IR R
ol P A (R T Dk A1 S B 5)
FE IR F 1475 2 I Ay HE 7 9RAIG S ik
s HAE O T I HE R
AN A B T i Ak R DA % ik
B1) ,  FEIR A H I R AL (R
N EVE) s > 25% K kA,
>50% 0 P EMR A, >T5%0 EE
Bezs . MTe-MIBIKE 0L A7
WO HURE: PP <10 A7 G O
WL, BES =2 K REAE L L

L3 S-S WHSPSS
19. 048 vk JR AT BEAT 204 43 #r o 1
R A B £ bRV R OR . i
OB LI () Fomo LA Te-
MIBT#% % L LR 32 0 2 2% bl
J 5 RURECT O JULIE 1 B A5 12 7 %
B0 WA T M R B R
SR RUERYE . R TR R T
McNemar £ 56 LU AR CT 1 i M 4
IR WLEEE XD AT T S
MTe-MIBI#Z Z O LB 5 45 B —
£ g

2 & R

2.1 XPECTE R

2.1.1 JERKCTAZE F 284 L
DURE 2 2, AT 7275 Bodl R 3h
ik R A AN R R FE B 7, S A e
RENKRAF LR, 22 ET779
Bt ZERrRRSC327 B, [RlE S 14
B BREERRAE 24 B, RSk
AL9WEB ., ERERAEITHR, %
APHIEL2TT B RO IF6A Y

CHINESE JOURNAL OF CT AND MRI, MAY.2015, Vol.13, No.5 Total No.67

2.1.2 MJECTH L M iR
O JULTE VO LB 2 45 1. 28451
R, AT, Eid
FAR O UHE T AT 3T LA B UL
RETE A S A5y, SEIR 1564
BRI ZEIR IR, 2157 B
2 TR Ay ARG e R ) S 3R o Ak (O
Kl4-8) o 75 Bl F 4 HEvE IE W
M A S2E 3R 41 5 v 2R B A e R 1)
B 240, "Te-MIBLLMLEEVE
5 A8 B 23 70 WLTE T A A
B

2.2 DSCTH T K IERFTH L
WL S Tc-MIBLO LR B &
HEAFEOIRN -8R W
*1,

PR OB LRGSR g
% JABEECT (MSCT) o *"Te-MIBI
1 AW IRTS- 2 SIS P I )]
Jiz S HE R 00 DT A O A7 5 1
R SR i £ N DT SR (N
A2 My T e, AL
T4, FEE2 B e . Bax
EHIFST S T e MTB T4 W Lo LIS P
(BB h81. 5%, X4 R Ny
66. 4%,  BHE S Pk 14 TR {2 43
W71, A%F175. 8%. Baks TN A
LD SE 3R 58 A4 1T RE 500 LBk
BRI T A A R RO
of L FUHE SR A 5. IE L
O JULE I 1 i 2 B A 34 A s A
T L IR A FE BE R B%, Tk
I RTASE 8o JUL T 2 B AN ) 28 284

%1 DSCT# it Bt iR YU i 5T c-MIBI S L 32 P A 7E S PLEG — B

MER
I x? P {4 Kappafd B ) R EAM )
1 0 1 0.771739 94.11 81. 81 89. 28
2 0.25 0.61708  0.712821 86. 66 84. 61 85. 71
3 0.25 0.61708  0.700535 88.23 81. 81 85. 71
4 0 1 0. 761364 94. 44 80 89. 28
5 0 1 0.761364 94. 44 80 89.28
6 0.5  0.4795 0.85641 93.33 92.3 57. 14
7 0 1 0.778947 88.23 90. 9 89.28
8 2.25  0.13361  0.695652 100 66. 66 85. 71
9 0.25 0.61708  0.714286 91. 66 81.25 85. 71
10 0.5  0.4795 0.85641 92.3 93.33 92.85
11 0 1 0.778947 90. 9 88.23 89.28
12 0.5  0.4795 0.851064 83.33 100 92.85
13 1.33  0.24821  0.78125 100 76. 92 89.28
14 0 1 0.785714 92.85 85. 71 89.28
15 0 1 0. 783505 91. 66 87.5 89. 28
16 0 1 0.785714 86. 66 92.3 89.28
17 0 1 0.785714 85. 71 92.85 89.28
AL, ALFE AR . 4 SR
K © B 3 FIAEIR 5 AL,  ZEIR 5 A I Ji B m]

3.1 FELOUMEKEF
& BT T ARG O L 55 2
VA, FEAIERF R EES
i (PET) « BT RS HEAAZ
WAR (SPECT) « /MJE 2 Wy T iz

Re e O UBEAE 5, O UL AH i
P~ 20 M e B AR % 1) s K
Ji s R B A EE N 41 B A 1] B Az 0y
VLN M Py, AT 2 I A X ey i
XM ™ RubinshteinZe!!
A JULASE BE 1D 3 A48 55 2 E A TMSCT

- 57



hECTFIMRIZEE 20154E5H 6135 4 5 BEoe7i

JCMRTCo S IR 3% 5 41 4, MSCT4E
AR I SR MR T K 0 B A % Al
HE O WL IR AT e T BEH) e A7 B
() — Bk, BRS04 )2 12l
CT 4L IR F1 512 W o JULATF 8 7 1
G, RIS PFDG-PET A% %)
Fb A5 BE A B = A
3.2 XIECTS Wi AiE- O ALK
TP WJECT (dual-source CT
DSCT) HAMERRE . —EHINAE
ARG, B0 AR R R A R 43
Pek, W R AR R R, PR
AR, AZOFR. FIER
A, 162 W R B ko A
B RE R B B L4 B 1 PR AT A
P AR, DSCTO LHE A R
BT LLERAS 140k V (e
F100kV (fIC E) P 4H 40 37 (1) J5d 4fi £
i o — 4 b & Hoils (A BRIAL £
FEAE LB A) o A 4121
X B AN [F) H s 1 5 2 3 ik A
], AT S 7 O JUL P R 5] 90 A s
WL, S LA i A
Ruzsics2s "5l 3541 8 v
FADSCT  RURE R AAT Lo WIHEVE B
A5 A W JUL ot b B 383 P A, 2
SPECTFH st R 29 K it 5 UE 5 A7 71 ikt
i, AR A84%, KEFEA
94%, UERIE H92%. AHFIT L
FKDL, DSCTH L HEH: 45 & aE iR
HiH e LS, DSBS
Te-MIBTCLHEE &5 45 K3
L5/ T R € N SR E U
3T BEHE VR W B
0 AT SR F A HE VE IE W 15675 B
(42%) , R WIARHE B B RO
Aoty O L P A7 7 28 v R BB 2
FL = B J DR AT B e v v ek A
— e B W JULYY B RS R 1 I 9
W, FAREFLONM LS K
A REAE, 3 R Y 2D 1 S5 DR AT
L2 Z R ZFER, g R Aren
B 2 0 LA 7 R B K AH R
JVL B A2 s i aok A ot A vk
i, T REIR 4 AR H IR e 3R v

58 -

(WLE9-12), ""Tc-MIBLLMYLHEYT:
DL JULTEE A, R RS Dk i
F 0 UM 3 B L — ok o 3 9k
fiK, FEANEE RO WU PE . L HE
A B0 5 R LA B AR
() PR 5% ) it J i B 1, AN 9 &%
Fer E= ) BE KR RE (6, 124 10
B H AL DL " Te-MIBI
O WURE T 2R H A B — 3
PE (Kappafti>0.80), HHE10
T BUR E 1592, 3%, KRRk
93.33%. HEMPEIX92. 85%, fij[f]
BE (2. 3. 8. 9FTBY) ZIKiT A7 0
FEWAT LA g, s B —
2= (Kappaft 40. 69) , UK
PER100%, 457 AL h66. 6%,
Ty A 52RO AR AN B W A
LIS 3E Bl 5%, gL
DSCT.LWLHE T F3 46 7 I A e
FEERG ), G B 2 2O
ARG W m, PR AR B 5 HE
BT 0EKRTISR/ 2.
{358 43 52 K o0 R AR Ak e W
1t a2 B th 5 = A BB P .

3.3 XFRARZE HTE
) 20 UL B 1 B A 1k M AE IR
FHG O WL AL L, ABFTUR
A ROR S T AT
i, A RFFTR W IR A T L
S O L L 1 i 4 55 0, R
Bt fur $148 7T B S22 i B L
I PR RO B e e e AR
I A 1 R Y I T A SE AR H
R I HE T )T B AT 244,
LRI R

KHFFLEE RRW: DSCT i ik
NS IR O JLHE VE B VEAN O LT
P 5% Te-MIBT oYL HEVE 5 5% B
g R, AR HEAG M
SEAL O UVEEE, I %O LG Bh 1
PP . R, BRI — 2k A ]
MG GEAR B KB R ek ok
A, SR OK I JE A B AR AR L TT
HEAT O IhBEVEAL . DSCTRIfEh—
TR VA A OO 7

SE UMW

Flohr TG,MeCollough CH,Bruder
H,et al.First performance
evaluation of a dual-
source CT(DSCT)system[J]. Bur
Radiol, 2006, 16 (2): 256-268.

TR, Nikolaou
BJ, et
al.Dual-source CT cardiac

Johnson
K,Wintersperger

imaging: initial experienee [J]
.Bur-Radiol, 2006,16(7): 1409~
1415.

Johnson TR, Nikolaou K, Buseh
S,et al.Diagnostic accuracy of
dual-source computed tomography
in the diagnosis of coronary
artery disease. [J]Invest-
Radiol, 2007, 42 (10): 684-691.
Rixe J, Conradi G, Rolf A, et
al. Radiation dose exposure of
Computed Tomography coronary
angiography: comparison of dual-
souree, 16-slice and 64-slice
CT. [JT]Heart,2009,95(16):1337-
1342.

Wi, &3, AR MRS R AR %At
PTCAR X RE ARG S IAF ST
M [T]. P B CTAMRI 4 &.
2009, (06): 48-50.
Narula J,DawsonMS,
BK, et al.
characterization of stunned,
hibernating,
nonviable myocardium in
ischemic cardiomyopathy[J]
J Am Coll Cardiol, 2000, 35
(10):1913-1917.

Singh
Noninvasive

remodeled and

. Matsunari I, Kanayma S, Yoneyama

T, et al. Electrocardiographic—
gated dual isotope simultaneous
acquisition SPECT using 18F-
FDG and 99mTc-sestamibi to
assess myocardial viability and
function in single study [J].
Eur J Nucl Med Mol Imaging,
2005, 32(2):195- 202

Bax JJ Poldermans D, Elhendy
A, et
specificity, and predictive

al.Sensitivity,

accuratecies of various
noninvasive techniques for
detecting hibernatenating
myocardium[J]. Curr Probl
Cardiol, 2001,26 (2) : 147-
188.

Baks T,Cademartiri F ,Moelker



AD ,et al. Multislice computed

tomography and magnetic

imaging for the
assessment of reperfused acute
myocardial infarction[J] J Am
Coll Cardiol ,2006,48 (1) :144-
152.

10.Butler J. The Emerging role
of multidetector computed
tomography in heart f ailure
[J1. Cardiac Failure, 2007, 13
(3) :215-226.

11.Rubinshtein R,
Gaspar T, et al.
of 64 slice cardiac computed
tomographic angiography for
diagnosing acute coronary
syndromes and predicting

resonance

Halon AD,
Usefulness

clinical outcome in emergency

departerment patient s with
chest pain of wuncertain
origin[J]. Circulation, 2007, 115
(13) :1762-1768.

12. Bk, maeg, i E5%, F. 64 B ¥

13.

14.

15.

16.

CHINESE JOURNAL OF CT AND MRI, MAY.2015, Vol.13, No.5 Total No.67

7% C TR TR PLGFE M
B WAL 5 18FDCG-PET 4% xt
AR I FEEFBEELR
2009, 25(2): 301-304.

FHT, EAL. AR IRAIRCTIE
1B Bk B A AR ARA R F
BT P a2t e AF R [T]. F B CTAMRI
Z&. 2015, (01): 8-10.
Johnson TR,Nikolaou
BJ,etal.
cardiac

K,WVintersperger
Dual-source CT
imaging: initial experienee [J].
Eur-Radiol, 2006, 16(7): 1409~
1415.

Johnson TR, Nikolaou K, Buseh
S,etal.Diagnostic accuracy of
dual-source computed tomography
in the diagnosis of coronary
artery disease [J].Invest—
Radiol, 2007, 42 (10): 684-691.
Ruzsics B,Lee H,Zwerner
PL,etal.Dual-energy CT of the
heart for diagnos ing coronary
artery stenosis and myocardial

17. Kapur A,

isehemia initial experienee[J].
Eur Radiol, 2008,18(11):2414-24
Latus KA,

A comparison of

Davies
G, et al.
three radionuclide myocardial
perfusion tracers in clinical
the ROBUST study [J].
Eur J Nucl Med Mol Imaging,

practice:

2002, 29: 1608-1616.
18.S.M. Ko, J.W. Choi, M.G. Song,
et al. Myocardial perfusion

adenosine
dual
computed tomography of the

imaging using
—induced stress -energy
heart: comparison with cardiac
magnetic resonance imaging
andconventional coronary
angiography [J].Eur Radiol,

2010, 21 (1) : 26-35.
(ARSI 7 s =)
ESTE T =0

Az B #71 2015-03-26

(4% 34 W)

KU I) V2: CTV S Fs b W B 42 v A
MR L s Gk, — IR
%, Al DUKE G0 5l AR A R
W rAE B, RIS = T R R CTVAS
BRI, IR N 1)
ARSI . X PR VECTV B AT
HEWF T B AL, ATAR i Hh
R AR R KL s L, B
BN A s, ik T
WL BE Y B, AT R 1y
it

2E XM

1. Cho ES, Chung JJ, Kim S, et al.
CT Venography for Deep Vein
Thrombosis Using a Low Tube
Voltage (100 kVp) Setting Could
Increase Venous Enhancement

and Reduce the Amount of

Administered Iodine[J]. Korean

J Radiol. 2013,14(2): 183-193.
RAwAs, T HA, BEF, 5. 16 £3%
7% CT# Bk AR AF AR TF B Bk i 98 15 B
Fag A (1], F BCTHAMRI & E.
2014,12(1):112-115
Slater S, Oswal D,
B. A retrospective
of the value of

Bhartia
study
indirect
CT venography: a British
perspective[J]. Br I Radiol.
2012, 85(1015): 917-920.
AR, TR, IRk M 4805 T BUR# Pk
CTARAR & 2 s A A = 69 483F [J]. F
E CTAMRIZ2&. 2014, 11 (1): 112-
113.
AR, A, ETM. fLECTH
AR AR & T R CTH AR
EP ML, P M F LA
2013, 47 (6) : 563-565.
Van Langevelde K, Tan M, Sr 4 mek
A, et al.
imaging and computed tomography

Magnetic resonance
developments in imaging of
thromboembolism[J]

2010,

venous
J Magn Reson Imaging.
32(6): 1302-1312.

RARF], X B4, R F, F. 2 EE
7 CT# Bk AR AR AL T AL ik o Ae

TR R & IE R R [T]. 52 8 54t
F2%5.2014,30(8): 1380-1382.

Kulkarni NM, Sahani DV,
GS, et al. Indirect computed
tomography venography of

Desai

the lower extremities using
single-source dual-energy
computedtomography: advantage
of low-kiloelectron volt
monochromatic images[J]. J Vasc
Interv Radiol. 2012,23(7): 879-
886.

Uhl JEF.

modelling of the venous system

Three-dimensional

by direct multislice helical
computed tomographyvenography:
technique, indications
and results[J].Phlebology.
2012,27(6): 270-288.

10. FRAEM, FMELL, MAEF, 5. 3 R4

% CTH 3 T R#HRES R[],
b EE SR, 2010,26(3):
574-577.

(KLt 2K

DA% B 41T 2015-03-20

- 59



