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Detection and Diagnosis of Coronary Arteries
using Multi-detector CT

Syuji Takahashi, Toshiaki Nitatori',
Kenichi Yokoyama', Jyunichi Hachiya',
Eisei Kachi?, and Hideaki Yoshino®

Objective: In this study coronary arteries were compared and
evaluated in 41 cases using multidetector CT with slice thick-
nesses of 2 mm and 1 mm. All 323 segments including #1-
3, 5-8, and 11 [based on the American Heart Association
(AHA ) classification system] were used: 163 segments of
2 mm and 160 segments of 1 mm.

Methods: The images obtained were separated into fivelevels (0-
4 points)of cardiac motion artifacts and evaluated based on vol-
ume rendering (VR ) and partial maximum intensity projection
(partial MIP). Results: Of the results obtained, slice images of 1
mm in thickness were superior to those of 2 mm by 15.4% for
sensitivity, 7.5% for specificity, and 8.2% for accuracy. On
evaluation by segment, diagnostic accuracy was 2.88+0.57 for
2-mm slices and 3.28 £0.59 for 1-mm slices of the left coronary
artery, and 2.11£0.82 for 2-mm slices and 2.33£0.67 for 1-mm
slices of the right coronary artery. Particularly for #6, a signifi-
cantly high value was found for 1-mm slices (p<0.05). Diagnostic
accuracy was low in groups #2 and #3.

Conclusion: On the basis of these findings, we were persuaded
of the usefulness of MDCT for the evaluation of coronary
arterial stenosed lesions, and we consider that diagnostic
capability is improved by using thinner slices. We concluded
that further studies would be necessary for visualization of
the right coronary artery, which was seriously affected by
cardiac motion artifacts.
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TR ACTOERKRIGHIX, EICETFE—ACTRAN
) A NCTE HVEBIRAEIKI LD ERILAETR TH h V-2,
ERAERWCERZ EERHE L L) L3R AEEL<
BaINTELT, 2oHERILLEVIY, FoHEBHL L
Tid, EEIIRIZEN 2~dmmEMZ &, T/, LB
IR DB K& 52 A % L8R O B2 M 12 IEAF]
BREMNENZ BT ONA, IEERIESN-EHRH
553 CT (multidetector CT ; L FMDCT) 1%, fEsko~\)
HIVCT & ) MBI BN 7R B & OSEMRREEZ A L, O
BRIV AT L 2AT A ETOHABNC I 2T —F 7 7
7+ SEWEEEE 2 ), IR X 5 2N I O FFli~
DIEHIEEE - TE72. bhbhdEEIREEHRED
Z I IMDCTOILH % ik, EEEREEIRES O W e
RESTWVEY, I F—FhEHAVETEREY LD
B TV, R X 2 EEIROMH GRS L ORERED
SWEE A L. 25612, Dbttt T, 2mmA T
A AL ImmA T 4 A2 & B 2 ) OFEEIRMDCTH
EREATL, A T4 AEOEN X A EEIRIESIME, e
FHEOHMAEB L U7 A ¥ b T L O HEE & @ TRk
TR LML, AT74 ARDENBRTEEICS X 5 H
bR L7,

HMRBELVFHE

2 %1220004F 8 A ~20014F 7 A F TILEBIIRASRED
Tl 2 B #Y | ZE TR |28 F T ENIR SR T AT 2 EE LA
I TEEIR OMDCTASHEA TR BETH - 7274151 TH Y, €D
MERIE B 366, ks B, 42~798%, FI59.4%TH
5. 418012160755 2mm A 7 4 AJE, 20602 ImmA T 4 A
B O &G TCTRETh . REREMIEZ <, L4
52~ DIETH o7z, HH S N/-CTLEBITHRIELFFMH
0.5F/ml4z, %% 4 51D Aquilion multidetector CT (B
ZTHE) THD. WEMIIXHEEEI0KVp, XHMEEI
300mAs, #HEA T A4 AE 2mmE 721d Imm, N AIVE y
F09~1.2& L7, HdaidElme LT, HEREDOMMEERICE

BARERESHE 5624 H145
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WAL, CEEEZHERLCRE, BeHoRIboEsE
DN B 720 SLIGTOBRFERAEIT 572, #Hiigid370mgl/mL
DIEA F M3 — FERRIEERL, Nk S B8EA
WA — b Y AAS0(RAAEME) ZHWT, KOO
60ml % 3mL/F, 5% Y D40mL#% 1.5mL/BOEETEAL,
EFHNEABLG D 525508 £ O IR 43 - T IS O35 A & 0
REANTD, #10~15ecmDFHE N ANV AF ¥ 12T
Wi L7z, WAL [ dretrospective ECG gated reconstruc-
tionlZ & ATV, W{EA T A AJE 2mm, A EFEImm,
FEEEA T A AE 1mm, FHESCHEM 0.5mm, LARAH
80% DEMT, N—T7EHERIZ X AWELE YT/, =
RICEGMIL S AT £ L LT, MY ¥ 2 < 4 (ZIOFHHL)
] Lvolume rendering (LT VR) [#{% & partial maximum
intensity projection (LA Fpartial MIP) {4 % {Epk L 7z. &l
LT AEEINKRD £ 2 A~ b iZAmerican Heart Associa-
tion (AHA) 734812 81} A A HEIRRight coronary artery (L
TRCA)#1, 2, 3, FiEBhARLeft coronary artery (UL FLCA)
D 9 BT Left main trunk (BVFLMT) #5, AR1 F174:
(Left anterior descending artery (L FLAD) #6, 7, 8, /&
[A]EFE Left circumflex artery (LUFLCX) #1108k 7 X » k
& L7z, @EEBIRER I THER SN2 PlODRIEE -+
7 Ay MIIR274, PR T A Y MIF49TH Y, ZDH DB
2mmA 7 A ATl SN IEH £ 7 A~ Fid141, 1%
et/ Ay MEIE22, ImmA T 4 AJETEli S - EHE
A MEI133, Bty A Y MiE21TH o 7. BRI
THETEEINREFOMEREE R, 2 BOMEHAEMESY
— 7 AT — a v TR E NIz VRIE{ & partial MIPHE {£ D
TANLES EIEHE L, EBIROHE I & AR EDL
Wrhe a7,

TR i

1) T8 EhARAE HiBE

e B EEE A ST - 72775, FEEo.LHEicES 7
—F 777 MIEBL, EEROMEEET—F 772 b
B BUIIED 4 FA VN, BEOT—F 777 M 2#
OLDBWNITTEE 3 R4~ b, hEFEOT — %777
P 2RO LABUNITRE 2 FR1 ¥ b, BEOT—F7772
b 2 BROBWIZEEE 1 KA > b, FEEROHEHAE < B
FEEOFRA X PO SERICHHE L. £/, EBRICE
EDORIKLZ RS, EEIIRPIIEOFHHHHE R HE S 7 —
F7 77 MIXBRHI & 1ZR L BB GETHE Z Ed
HORA X MIEDR., INHOBRIIEEIZHEY, 2mmA
54z§k1mmz§4xrft¢xyb%K%HTﬁ&W
xRN EeE, Thbb2F MYy A EOEENES
hi-gEE2HEH L?L. F72, BA Y F%EFmean+tSDE LTH
WL, -HSEIC X BTG (B Bk #Ea=0.05) 21T\,
2180 DAT A AEFHEEMTOEEEY B L.

FRE 14412 H25H

2) BRIBFRZE S HHEE

ERE DD 2 RA ¥ M EEREREDFHEIZH, 1K
A ¥ PEVF IR E ORI H S BRI L7z, Jesemizeidab
HREBIRER I T50% U EORBHRAEZ S E L, VRIE
4% & partial MIPE[{Z D] 12 B W TEBIROH/IMEE LT
RRBZEDNTETGEERERY EHELL. T RA Y
b ASEAEE S S, FOMICHBEOD LA RD
WG, HH0WIE, EEOHM»SHE L THIAMED S
LT VG EIEE S A PEHIELZ. 20
MDCT DR % B EBIIRELHT R L L, 2mmA 5 14
A L I1mm A T 4 AJEjI | Zsensitivity, specificity, positive
predictive value, negative predictive value, accuracy % &
L7z, 2612, &7 A2 MRITOsensitivity, specificity,
accuracy b it L7-.

s R

1) B EhARHE HiBE
Table 11Z% A5 4 AEHETE S A~ Rz 2 KA > PR
EERLAEEEZRT. BHTELZEEIEONDE
2mmA T A AJEHETIEHEL, 2, 3T58E 7 AV FH33tL s
A M (56.8%), #5, 6, 7, 8, 11TTI05kZ A Fgl+t
TFAYMT71%)THY, IlmmA T A AEHTIEERETN
607 A bH38E S A X M (63.3%), 1007 A >~ g
7 X P (86.0%) Thot:. £ETIE 2mmA T A AR
Tld163L 7 A Y b1l 7 A > F(68.0%), ImmA T A
AEBETIE160E 7 X ¥ 12427 2 » }(77.5%) THHF
RELMEAE 6N, FRELT, ImmA T A AEHDS
PEWIHEEE R L2, —F, 1 RS ¥ FUTOBEAGED
tZ A MIEFERTEE, 2mmAT A ARBETIES2E S 2
Y FBO0%)EFHEL, ZDIL, T—F777 FOFEEY
ZAF7-b 041t 7 A L (78.8%), BIK(LDEEEZ T
RAONNET AL F212%)THo7z. THRERCAL
LCAIZKHBI L TAHEid5 &, RCA#1, 2, 30267 X
bR, T—F777 bOEEEZTbD0202E7 A b
(84.6%), AIKLOEEEZ TP 4 7 A2 (154
%), LCA#S, 6, 7, 8, 11D26 7 AV 7 —F7 7
7 bOREEZITEb09€ 7 A2 M(T73.0%), AKIL
DB EZTIZbONW T T A M (27.0%)THo 72,
ImmA 7 4 AJEEETORETIE, 367 A~ F(22.5%)4°
BWIARETHD, ZOIBT—F 777 FOEEEZIT
bDH4E T A 1 (66.6%), AKILDEE T ZIT7/-5D
12k A F(33.4%)ThHotz. ZHERCAELCAIZS
T THET A LRCAHL, 2, 3027 AV b, T—F
777 NOFEEZITIELOD6E T A M(T72.7%), A
AL DB FZ T b D6 7 A b (27.3%), LCA#H
5,6, 7 8, 11O14EZ A MR, P—F7 77 FOFE
ERFbDON8 T A2 M (57.1%), AKLOEEIZL
6%@ﬁ6t7ﬂ?b@2%@f%ot IhbxFELd
L, BWIAREL o 7-D88E 7 A v bHESET AV T

11



810 MDCTIZ X Z @ Bhlichii e B & OBz hiZe (24§ 5 3Bk

Table 1

2mm slice thikness 1mm slice thickness

Seg. 1 14/21 (66.6%) 17/20 (85.0%)
Seg. 2 13/21 (61.9%) 13/20 (65.0%)
Seg. 3 6/16 (37.5%) 8/20 (40.0%)
Seg. 5 18/21 (85.7%) 19/20 (95.0%)
Seg. 6 16/21 (76.1%) 17/20 (85.0%)
Seg. 7 15/21 (71.4%) 17/20 (85.0%)
Seg. 8 15/21 (71.4%) 16/20 (80.0%)
Seg. 11 17/21 (80.9%) 17/20 (85.0%)
Average 111/163(68.0%) 124/160(77.5%)
Seg: segment

(73.8%) 37 —F 77 7 bOET 1 KA 7 AT OW{%
b o A

Y7 A2 MlOmean+SD% Table 2 12753, LCAIZDW
T, 2mmA 7 A AEHETFH)2.88+0.57, ImmA T £ A
JEHET3.28+0.59Dfli% 7k L7z, RCATIE 2mmA T A AJE
HET2.11+0.82, ImmA T f AEHET2.33+0.67DH % /R
L, RCAIZLCA LML, BWAEAS » P THotz. 74
VMO RETIE, #5 A ImmA T [ AEHTI.84+
0.77, 2mmA T A AJEEET351+£0.67L WFNDAT A AJE
TOMNEDET A POPFTROBNARAS » MERL.
F72, #6iX ImmA 7 £ AERET3.77£0.63, 2mmA 7 A
ABERET2.81%20.56L ImmA T A AEHEOHFFEEIZE
FA Y PeRL7z(p<0.05). #8 iE 2mmA 74 AET
2474031 ELCADHFTIHMEWER A > FERLA. #1111
LCXDENERTH B A%, 2mmA T 4 AJET2.81+0.43,
ImmAZ A AET295+042LH L TEVARAS ¥ P ERE
Zdrofz, RCATIERHER, 30V THhDRS A4 ABIZBNT
HIEVARAL X MIFEY, $5iC, #33BWTRRET L2 8
A4 ¥ Mz Thorz., DELD, LMTELADIE
RCALIEL, T—F 777 bOFEEZITIZ O WiERE
ZWra g, LCXILEMEO# 11 %5 M L/zI2d b S
T, WINDAT A AETHLADIZ EDE\VRA » A
N, T—F 777 POREEZIIRTVIERL -
72. RCATIZ ImmA T 1 AETEliT 5 LK1 >~ FDEn
T—=F7 727 FOLR GO NIHER SR L 72T
(Fig. 1A~C), &fk& LTix, wThoR T4 AETHA
LTHRS Y IPIRL, T—F 777 bOEEERLZT
5 fRI & BT S 7z (Fig. 2A~C).

2) PRIBFRZE Hih HHBE

T T BRI 52 % golden standard & L 723550 2mm A 7
A AEFEE ImmA T A AEEEDsensitivity, specificity,
positive predictive value, negative predictive value, accu-
racy @ Table 312789, #HRIT EFC1) THREITEEE LzD-<
235t A M TdH A, sensitivity, specificity, accuracyld
2mmA 7 1 AEHT56.0% (9/16), 78.9%(75/95), 75.6%
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Table 2

2mm slice thikness 1 mm slece thickness p value

Seg. 1 2.56+0.54 2.67+0.44 ns
Seg. 2 2.24+0.99 2.54+0.74 ns
Seg. 3 1.53+0.96 1.79+0.85 ns
Average 2.11+0.82 2.33+0.67

Seg. 5 3.51+0.67 3.84+0.77 ns
Seg. 6 2.81+0.56 3.77+0.63 p<0.05
Seg. 7 2.77+0.74 2.99+0.59 ns
Seg. 8 2.47+0.31 2.93+0.48 ns
Seg. 11 2.81+£0.43 2.85+0.42 ns
Average 2.88+0.57 3.28£0.59

Seg: segment

(84/111), 1mmAF A AJEHTT1.4% (15/21), 86.4% (89/
103), 83.8%(104/124) T Y, ImmA T A AR|ZBIT 5Pk
ZEIRZEN TS B BWrRE D) L ATHERE S 7 (Fig. 3A~C).
BEMERERL 2mm A T 4 AEHT20E 7 A2 M, ImmA T
A AERETI4E T A MEEL, BEMESIL 2mmA T A
AEBTT A2, ImmAT A AEHTe AV b
FIELT:, BETORTRA Y0 F7213 1 EEHMEE R,
B TH oIz A MIEHTAE, 2mmA T A
AEHETIIR L o /2DR163E 7 A 52827 2 2 b
(32.0%) A EHEHEEETH D, FONRIZS2E T 2~ |46
LA (88.4%) MIEHIME, 6 7 A F(11.6%) 2%k
BIRETH 7. —F, ImmA T £ AETIEOX160+E 7
AV MHEHEA R & A o A, FHlEEETH o7 b DI,
367 A2 F(225%)TH Y, FONFRITIEFEMEI S
A M(83.3%), PrAEiRZE6E S A Y b (16.4%) TH o7z,
7R 2 MR ORsE 2 EE & L TTable 4 12 2mmA
A AJE, Table5 |2 ImmA T A AEDOIEREZRT. specific-
ity & accuracy |l 2WTILH 11 Daccuracy % £ E Ilmm A 7 A
ABEDFH 2mmA T4 AEL D EEERR L. #1 & #
1ZBWT, 2mmA 7 4 A Tsensitivity 100% %7~ L7z
A5, THEIHGELE Lo/ A L P I 2TWTNRLIER
Thol:lz2OTHAH. ImmAT A AETIEH S Taccu-
racy100%, #6, 7, 8I22WTH Z#188.8%, 88.8%,
87.5% L BWIESRAR LY. ImmATA RAEICBITL#
11Dsensitivity 1366.6% & LADFEIR & lL#E L TIRWIEZET
Hotz, #2 LH3 TIEWTID AT A AL T bsensitivity
1350% LA T ERWIEZ R TH - 72,

z =

BNy 5 EERE RIS T 3 (KR ENRE~OIfFFIIE
v, fERE ) COBEBIIBITACTE Vv EL R, B
FE—ACTRANY A ACTIZ & A EBIRAKILDOERALICEE
T550THNY, EERESOEREFOREE LT
FREJIZHWSENE Z LA B, 3 — FilEAl 2BV TEE)
IREEEH T 2A, BEICETE—ACTRIERDA

BAERSE 62k 145
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Fig. 1TA~C A 58-year-old man who complained of
chest discomfart. It is comfirmed that the presence of
' stenosis at left anterior descending artery.

A Volume rendering image at 1mm slice thickness dam-
onstrates no stenosis in right coronary artery and car-
diac motion artifact is not seen.

B: Partial maximum intensity projection image also dem-
onstrated clear withoul cardiac motion artifact.

C: Conventional coronary anglogram reveals no steno-
sis.

Fig. 2A~C A G3-year-old man without stenosis of right coronary artery on conventional coronary angiogram.
A: Velume rendering image at 2mm slice thickness reveals cardiac motion artifact in right coronary arery.

B: Partial maximum intensity projection image also reveals arlifact and was difficult in evaluation of stenasis,
C: Conventional coranary angiogram raveals no stenosis,

T 144212 A 250
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Table 3

2mm slice thickness

Sansitivity g/16 (56.0%)
Specificity 75/95 (78.9%)
PPY 9/29 (33.3%)
NPV 7582 (91.4%)
Accuracy 84/111(75.854)

1mm slice thickness

15/21 (71.4%)
89/103(86.4%3)
15/29 (51.7%)
89/95 (93.6%)
104/124(83.8%)

ﬁ‘u’: muiﬁvé predictive value, NPV: negative predictive value

N Fig.

YA LCTEHuTiThbilTw a4, BN I3 < Bl

RIEHE N T VwWOKHEIKTH L. FOBRELT, §
BIRATE QR R A izimA, WFE—ACTIZEEAT
Wi THhaZ Lk, LRUNAORETOEEMLBEESE L
W FOEMEER L TuwRWwEIRY DL, RO~ A
LCTTIEIMDCTIZ K DR B L FEMGMET AL TES
¥, Lo EEL S0 SHEVERR T B CEET S C
LASHEETH A Z AT LRA,

1900l A D, (RO~ HILCT L b, LR
B L URIEREEY 2 — 47— #ILRAT] B MDCTHE
B L, KinAFSvmig s Lttt b o Wi &
= dorEifel LTHIMTER L ik oo,
(2, DEEM S AT AOMMBATTREL & 0, TR

ie g
o In-_"J
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A
c

3A~C A 58-year-old man who complained of chest dis-

camfort,

W A: Volume rendering image at 1mm slice thickness demon-
strates nb\riuusly: stenosis of proximal left anterior descend-
ing artery (arrow).

B: Partial maximum intensity projection image also demon-
strates obviously slenosis (arrow].

C: Conventional coronary angiogram reveals a savere steno-
sis alfecting proximal left anterior descending artery (arrow).

BRI OMDCTAERIER S NB L H sk ol ERODAY
ANCTTEEMEHEML, EliREmbTo58aid, <8
& HUHERR B & v HiEETIT- T3 Y, AHASE
#1, 2, 5 6 NEAFLL, FEHMHET2% LHWELT
i1 Achenbach &1, EFE—ACTETHWT, AHA®
Hi#1, 2, 5 6, 7, 8GEAL12), 11, 13%RE L790%
Bl Eops e me i o FHE £ v, SR TEHmT e &
Az ARSI HET5%, sensitivity 92%,
%, LMTsensitivity 0%, sensitivity 99%, LADsensi-
tivity 98%, specificity 88%, LCX%sen sitivity 78%, speci-
ficity 88%, RCA@sen sitivity 93%, specificity 96% &
VEERFEE R R L Tve s, 7, Nakanishi® $50% L E®
PespmdgE et LT, BFEY—ACTER I -HEZT-

specificity 94
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Visualization Seg1 Seg.2 Segd Seg5 Seg6 Segd Seg8  Segid

point

Sansitivity (24)

100.0  50.0 0.0
Specificity (%) 9.2 636 400
Accuracy (%) 714 B15 333

66.6 50.0 333 G6.6 100.0
8933 71.4 833 75.0 B1.3
888 BAT 733 73.3 823

Visualization Seg.1 Seg. 2 Seg.3 Seq.5 Seq. 6 Seg. 7 Seg.8 Seg. 11

paint

Sensitivity (35) 1000 333 500
Specificity (34) 714 70.0 50.0
Accuracy (3] Bi.1 815 500

100.0 750 1000 500 BE.6
100.0 92.3 B6.6 928 85.7
100.0 BB.B Be8 875 823

Fig. 4A, B Tube fantom image.
AL Imm slice thickness image almost reveals reqular internal lumean A B
B : 2 mm slice thickness image reveals irregular internal lumen.

THED, LMTOsensitivity 100%, specificity 100%, LADD
sensitivity 83%, specificity 84%, LCX@sensitivity 67%,
specificity 96%, RCA@sen sitivity 63%, specificity 79%
EHE LT g,

L BRI 22 O R - MDCT # BR LG LA ReriT A4
grw=a - 22 Becker b X, MDCTIZ £ S3D-CTATS50%
LL & o e Eh iR i 28 2 (23 5 BEi Tsensitivity 95%,
specificity 80% L E-<TH ), MRA L ESFOBIFTELZ L
bl LTwEY, bhbhOEHTIE, A5/ AH%
2mmA S Immil ¥ & 2 & TIHEWNE & 50k dG i g
Dk, BEEYE, BIREEAROML, FFEFELE L7 A
« bOEAFRGNI. InmA T A AETOREERFEDIE
e, £ Csensitivity 71%, specificity 92%,accuracy
83%, LMTDsensitivity 100%, specificity 100%, accuracy
100%, LAD®sensitivity 75%, specificity 90%, accuracy
B&8%, LCXMsen sitivity 67%, specificity 86%,accuracy 82
%, RCA®sensitivity 37%, hpcull'mh' 70%, accuracy 67
%THN, RCAFETIE{ EMRATHWTEROEEIZIE
(2R AL i3, L?L'J.T-‘dli? .-IJ Elizad L CRfTICE
T o I LB LA nwhwi i LA
Bk et X Pl P l‘."' “JL-Jl T HEEME T H

FRC14E12H 25 @

HERE L 7BR i A {BIRe e K=o BEMRE T4 L A M
DR AT ANFH T LTHEBIN-Z B
EET L EEL HREY, bivbhii, SOOEEHTO
EREMBLfT & LT, 10065 F8 L i ieH Bl e 2 —
FAIIZHET L, RS T ERBEED,
fiHEIZ R & .'/' 7« FPASERET oL, KBTI,
2mm A F A AR TR SVREET, EffdEFa—7
P RE 3 JJéme%t‘*!ﬂﬁ- BOybhi, —H ImmAT 4 AN
MVREE T ||.|]r_1':l L AN !.,L'J. B, f‘a’:-’-;:"}*
TIEITg%EL "J“ b ENEE LTRlT a2 LT
=72(Fig. 4A, B), o7 7> FAEEILEHED, J; h
HHgEORVER B L LHIZE, FRomEI ; LHIEA
OV IEETES 2 EAARET, 0.5mmA T 4
T Lokl i o ZEM 4 RRED TR L LS v &
e — & | b AW RIS fi.-{;-. =fZL, B
IRTIE05mmA T A AETHEET S £, BCTEE TIIHER
Wil e QLSO ECRWNTHET &2 L ITHBEE &
N, Kig-BAEMIRHEZRS. £0/408, 0.5mmA 7
{ AR TOWEFEMmIT Ty vwodEBIkTH S,
LAHENZE S T—F7 7 7 FIERIROFEE LS (G
TEHERFEELGLLS, EROA) HNCTTORENT, ret-

2,5
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rospective 2 LR FHER 27O 2 TT—F 77 7 P
B CTE T AMENFASNLIR, 4HIOKETIZ,
RCADHFIZH?2, H#IPWTNDAFA AETLT—F 77
7 POFBERE (R, BRELTRVESEL o7,
COREE L LT, RCAVELE L AZO B OBZEME % EAT
T 57280, WRHTEME LGS, ZOBHTIIRCA
DB D% Z1 T { T2 B Lo P AR A B
HOMG R ENE. FO7200nhIENAT [ AZIZL
TOLENAEY) 7—F 7727 b2 0BT E A IO
BrxBAZLNTELP/EEZLNS, #11IZDWT
bHHEED R A >~ FHLADICHE L TR 2 7225, 7—F
777 FORENE LIEREEDNS, WS, ret-
rospective ECG-gatingi: & FHi\>, X — Alflmm, 7—7
VRN mm/[ElEE, 0.1mmPRS, CHARIAHB0% & 60% THif%:
BN Z AT o CEBRDOIHEDME 21T>o TH D, RCA
RLCX % FHiliT 2856, EFIC X - TLIIAMAHZ60% &
T5HH80% &L VAN E LT —F7 7 7 FAER S
7o ElBRTVEY, ZHUL AN AHD R E % L BRI
L) BV Z BIR L CTHEBBEEZToTW»hA I Lilh
4. Achenbach b, EFE—ACTTOWE T, LHE) X
LEEIROE) & OFEHEIZER L, &b EEDEVR-RH
FED48% TORE, T hbbUE% 7 — F URICHWS &
RCAIZFEM L v Eai_T 0152, 2 s OfigEh S5RCA
T BAFICHE T B 121300 AH 2 60 % 2 EE D 5 2 1350 % LL
TEELEEL, IWEHDT— 7 W THEBR LTI R E
DT EDEEENLRE L BbNS, BIKTRESL DT
FEREICEHET 5 2 &A%, EBRITIAAE80% THif%
HHER 21TV, RCAZFHET 2GA1ZRY, 20 L) 2k
BEEZERLTORVWEEZ OGNS, L L, LA
%THHER L THELT—F 777 bOLRWVEEIFELND
JEBI b #EER L THB Y, RCAZFHMT 256D HO®%
ENIL R BREPLELEZONS,

— i I EEIRE R EA T ARTEZ A BGE, B
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