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(1)Coronary CTA

CT #1813, 64 5 MDCT(LightSpeed VCT 64, GE Health-
care USA) Z L 72,

Scan parameters: retrospective ECG gating, tube voltage
120 kV, tube current 550 to 750 mA (depending on patient size),
scan FOV 50 cm. gantry rotation 0.35 sec / rotation. Matrix
512 x 512. slice width 0.625 mm. range of helical pitch 0.18-0.24.

LA 60 1 43 LLEDSERNZIE, CT M 7o 1~2 B
A2 B-blocker (Metoprolol 20 or 40 mg) & fEI#%5- L 72,
B BGREE T A MM v P 2y v a VEETIRE LT,
FATREIIRENRLIC ROT &k L, W LIS L D
EATREIIRNOFERBZHEL, €—25 15028
REARZF v ORMGRHE L72o A2 F v 213300~
370 mgl / ml O3 — Fi&RHI% 40-50 ml, 4 ml/ sec THt
AR L D IEA L720

Coronary CTA (&, work station % F\* volume rendaring
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CT number

%, maximum intensity projection {%, curved multiplanar
reformation £ CEIR L 720 KFRTZ LUNTHCTRIZEL,
TEEINRPRAZRE 2 F 52 L 720

(2)CT myocardial perfusion image (CT-MPI)

EL coronary CTA L [R] U row data & FLH] work station
WL, 2D @ short-axis & long-axis @ cardiac
image #{EM L7 WUHEHH &R CE—2 a0y 7 —F
777 FORD DR 2 OIRL 720 I RR
HIRRD 40%, HEERING 75% 3 F RS N2 CT filiz O
PRI - SESCREDOTRIEE L, 2040, 41-60, 61-80, 81-100,
101-140 HU @ 5 Btf§ T-Ufii & 71 7 — %R L 72 (Fig. 1o
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Figure 1 CT myocardial perfusion imaging (A: systolic
image, B: diastolic image).

A commercially available program (cardiac IQ in Ad-
vantage Windows 4.2) was used to create long-axis and
short-axis images via reconstruction with RR =40-55%
and 70-85% of the cardiac cycle to minimize motion
artifacts. The majority of myocardial images were made
at 40% and 75% of RR interval for systole and diastole,
respectively. We reconstructed 2D long, ventricular long
and short axial myocardial images in end-diastolic and
end-systolic phases using the same raw data as those used
for coronary CT angiography. The myocardium was shown
using a color scale that depicts faint low-density areas more
clearly than gray scale. The color scales were classified
into five steps using the CT number as follows: 20-40;
blue; 41-60: light green; 61-80: yellow; 81-100: or-
ange; and 101-140: red HU.

Figure 2 Myocardial perfusion scintigraphy (MPS) and
computed tomography (CT) images of a 61-year-old
female with angina pectoris. (A, A’) Coronary CT an-
giography (A: volume rendered image; A’ curved max-
imum intensity projection image) shows nodular extrinsic
calcifications at the proximal portion of the obtuse mar-
ginal branch of the left coronary artery (white arrow).
Significant stenosis was suspected in this region. (B, B’)
Basal short-axis slices on stress / rest MPS; (C, C’) CT
myocardial images at the same slice positions. The stress
MPS image in B shows inferolateral hypoperfusion
(white arrow); the delayed image in B’ shows redistri-
bution at the same site. The systolic CT myocardial
image in C shows inferolateral hypo-enhancement in
dominant endocardium (white arrow); the diastolic
image in C’ shows normal enhancement.

Z D71 T —%R L7 myocardial perfusion image % &=
& — 1A, UHEET & IRk L e LR — T 2 36, I
it \?ﬁﬁ)ﬁﬂ:%ﬁﬁﬂﬁ CEML, LRI CAEE L
HMBOFBAL & [FIFRIZ T 12932 SN2 DU E Tl
MBI OIS AR T 3 AT R % CT 2B 5.0 1%
MmEEzRL7z,

() Stress / rest myocardial perfusion scintigraphy (S / R MPS)
adenosine |2 & 23EHIEMT T1-201 L > »F1d, Fi
SPECT % adenosine i 10 431%, %M SPECT % F-4
SPECT O 4 I B L7ze 21 SPECT (251} 21545
TibE T % S /R MPS (2B1F 2.0 I & 82 L 720

WREF Vol 50, 2010



H ]

g
IR

1353 %

Figure 3 Myocardial perfusion scintigraphy (MPS) and computed
tomography (CT) images of a 61-year old female with angina
pectoris. (A) Coronary CT angiography (A: volume rendered image;
A’ curved maximum intensity projection image) shows nodular
extrinsic calcification at the proximal portion of the obtuse
marginal branch of the left coronary artery (white arrow). By addi-
tional MPS and CT myocaridaial images, significant stenosis was
suspected in this region. B and B’ show the basal short-axis slices
on stress / rest MPS; C and C” show CT myocardial images at the
same slice position. The stress MPS image in B shows infero-
lateral hypoperfusion (white arrow); the delayed image in B’
shows redistribution at the same site. The systolic CT myocardi-
al image in C shows inferolateral hypo-enhancement in domi-
nant endocardium (white arrow); the diastolic image in C’
shows normal enhancement.
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SEB 1(Fig. 2) 5 79 7%, Mo FFRIIMIFE. Coronary
CTA T3, R TABaE s AR~ &AM O & E
HIRAGHE A RO, FEREVFEONDY, SEAIKL
D7=OIMEND &SRR RAE OFEREI L IEMEIZFFATIC X
e LAL, CT-MPI % BINFFRER S 5 & U R
BEDIRHET 2 780, AR EbDNSD, S/R MPS T
b [IFBAL D534 % RO TV %o

HEBI 2(Fig. 3) 61 1%, 1o EFRIINIFE. Coronary
CTA Tl&, Wk g as im0 IR b %
PESFRIEDSBE DN A IS TINTZT T BIRZEDE D DEF
MEHEECTH 5. CT-MPI 2B IIFRER S 2 & RIS
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Figure4 Myocardial perfusion scintigraphy (MPS) and computed
tomography (CT) images of a 78-year-old female with angina pectoris.
Coronary CT angiography (A: volume rendered image; A’: curved
maximum intensity projection image) shows linear and nodular
extrinsic calcification at the proximal and mid portions of the right
coronary artery (white arrow). The severity of the coronary artery
stenosis could not be accurately assessed due to severe dense
calcification. B and B’ show mid-ventricular long-axis slices
on stress / rest MPS; C and C” show CT myocardial images at the
same slice positions. The stress MPS image in B shows hypoper-
fusion in the inferior wall (white arrow); the delayed image in B’
shows redistribution at the same site. The systolic CT myocardial
image in C shows endocardial hypo-enhancement in the inferi-
or wall (white arrow); the diastolic image in C' shows normal
enhancement at the same slice.

$llisA% O S FLHHIS T db 2 M BE D IRET 2 58, H Bk
ZEDTREMEATRV LS T& 5o S/ R MPS TH[RIERAL
DFG AR RD TN 5,

fED] 3(Fig. 4) 5 78 %, XM, FFRIIMIF. Coronary
CTA T, THEBIIROFEAIES Seg. 1 225 2 120 TR
TP~ A B O A IR A & 300, H IR H 5t
DNDD, BEAIKILD 72D MAENDER R 72D
FRELILIEREIZEFATIC 2 72\ Myocardial perfusion image %
JBHIFREC Y 2 LU ATEEINR O SIS Tdh 5 T BE
DLW ARRE R 2 520, A RBIRAEROW R &
FWITE Do S/ R MPS T RELOTS A & D T
5o
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Figure 5 CAG and CT image of a 35-year-old young man
with ACS.

CAG shows two stenotic regions at the proximal portion of the
RCA and just position of big diognal branch. Which is the target
region of PCI? The systolic CT myocardial image in B shows
endocardial hypo-enhancement in the high-lateral wall (white arrow);
the diastolic image in C shows normal enhancement at the same
slice. We can decide the target region is the just of big diognal.

JED 4(Fig. ) © 35 7%, FTke FANINIH. CAG Tid,
TGRSR ALER & AR/ TATROS A D 2 AT Bk
ZEWEEDONLD, FEEENROMEIZHEE L V. Myocardial
perfusion image % BHIFHERCT 2 & IPUHEIII R AL D32
BCAHIS T b A I BED. LR AN AR E L % 520, [T
I A TH L LB TE b,

TS

S/ R MPS Tid 75 i, 40 Bl ma iRt L,
215 40 AH 36 B1(90%) I B LG S~ FTRIBL 72
REIMFEKAC CT-MPL CIGHEIN GHET 2 6L 5
—IRER 2 ARHERE, BRI R 5 &) CT-MPI 12
B B UHEIL S5 — 2 H3388 51172 (Table 1),

z =
16 5ILAHTO MDCT T, Ofiigima i =175 %4,
E=Tar T —F 777 " OLRGIRIAI R A RRE L,
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Table 1 Diagnostic numbers of ischemic patients by CT
Myocardial perfusion Imaging in Comparison with

Stress / Rest MPS
CT it ;
MPS Positive Negative
Positive 36 4 40
Negative 6 29 35
42 33 75

MPS: Stress / rest myocardial perfusion scintigraphy

Figure 6 3D fusion of coronary tree and myocardial image
of a 59-year-old man with ACS.

Coronary CT angiography shows stenosis at the proximal portion
of the LAD (yellow arrow). The systolic CT myocardial 3D
image in A shows hypo-enhancement in the anterior wall
(white arrows).
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T AN SRS & 72 212, fE->T, BIIZE->T
OB T O FKR ML ORIMAS HAUE, TG oM
MIEREIMET I 5 CT -MPI T L 72U o

FERART R 1L, ZOLHIRE T o/ R ok
TARFHIL T2 RS 5 & b s,

Coronary CTA TlZ, JEF] 1~3(Fig. 2~4) D L ) |5
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Detection of Myocardial Ischemia Using 64-Slice MDCT
Hiroshi Matsuoka,' Michinobu Nagao,” Hideo Kawakami,' and Teruhito Mochizuki®

'Department of Cardiology, Ehime Prefectural Imabari Hospital, Ehime, Japan
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The aim is to investigate the ability of 64-slice multidetector computed tomography (MDCT) only at rest to detect
myocardial ischemia, conventionally depicted by myocardial perfusion scintigraphy (MPS). In 75 patients with suspected
coronary artery disease, cardiac 64-MDCT at rest and stress / rest MPS were performed. The 2D myocardial images were
reconstructed in diastolic and systolic phases using raw data from coronary computed tomography angiography (CTA). CT
numbers in the myocardium were used as an estimate of myocardial enhancement. The myocardium was shown using a
color scale that detects faint low-density areas more clearly than gray scale. The variation in myocardial enhancement was
evaluated at systole and diastole for those segments depicted as ischemia on MPS. A pattern of transient endocardial hypo-
enhancement at systole and normal enhancement at diastole as the ischemic pattern on CT myocardial images was defined.
MPS diagnosed myocardial ischemia in 40 of 75 patients. Use of the ischemic pattern on CT images had a positive predictive
value of 86% and a negative predictive value of 88%. CT myocardial imaging at rest demonstrates a characteristic enhancement
pattern for ischemia. This has potential as a non-invasive method for detecting ischemia.

(J Jpn Coll Angiol, 2010, 50: 157-162)
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