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Assessment of Ischemic Heart Disease with
Electron-beam CT and MR Imaging

Tadashi Nakanishi and Katsuhide Ito

Anatomical and functional information derived from di-
agnostic modalities is essential in cardiac imaging. Elec-
tron-beam CT and MR imaging have played a role in the
assessment of cardiac function, and recent developments in
both modalities have permitted non-invasive visualization
of coronary artery stenosis, which previously had been dem-
onstrated exclusively by catheter coronary angiography. In
this article, coronary artery imaging and cardiac functional
imaging were reviewed by focusing on new technical devel-
opmerts in the screening of coronary atherosclerosis lead-
ing to acute coronary syndrome. Quantitative assessment
of coronary calcifications by electron-beam CT has already
become one of the most useful techniques for predicting the
degree of coronary atherosclerosis and the risk of coronary
events in individual patients. Electron-beam CT and MR
imaging have also provided non-invasive clinical tools with
which to demonstrate coronary artery stenosis. Visualiza-
tion and characterization of atheromatous plaque at the coro-
nary artery has recently been attempted with MR imaging,
since this might lead to the detection of coronary artery plaque
that was likely to rupture, thereby possibly predicting and
preventing acute coronary syndrome in asymptomatic indi-
viduals. Although electron-beam CT and MR imaging have
not been fully incorporated into routine clinical practice, each
could serve as a comprehensive modality for the assessment
of ischemic heart disease.

Research Code No.: 507.1

Key words: Electron-beam CT, MR imaging, Ischemic
heart disease
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2 U & I

IR E OB W TR L MOl L ETH
. JRICEEL SILEREIROE L ELEORE L I3E
BRGNS L L THE. BFE—LCTEMRUIEM
POEBOBMIE L L CIIIHREM 2 OB RERHIE L LT
OFREIHTRF ST & 7295, EESEIRBIIRMIEZ T 5
ZEAEEE 2 Y, gold standard T# 5 717 —- T IWVIZ K D5
Bk E: & FFEOWERE b 72 5 T REMEA TR Sz,
FEARBIIR O IEE B 2 EE IR DT o BHEEE B O N
HiE, ZOHHOBREIE—ET 5133 T 1) T ISR
SNLHEHTHS.

Bl EROBR O EE L TAL L, —BIfThH
NTWABRZICEAAZ ) —= v VRN ZBITIE, &8
W, MEPOEREFFOBRENEREREEZZTHIILIC
LoThEL., £ZCLER, AMOER, Oy F7
74—, Lxa—, TOM, AR EIECEEDY
Ay 777y —0OHiiAFTh N, Bl R Dgold stan-
dard T & 2 TERERECIE EAT) &) DPES S, £D
GERIZE > TS DDEHIRIRSND L1k 5.

—77, FEIREIR &R 21T > THEERIEREN 2L,
MR ERICE LTI TR TR 2D TH A I .
I 4Facute coronary syndrome (AT, ACS) DEE@A SR L,
TERBIRE BT & > THEEIRAED R WA D Btk O HEgE
LERSBIETHI L0, FHIIoRD5H IR 2 E{E
ZWHEDORFES L HRRICHATZE N T2, ACSEIIAR
GEEPE, S OMEZE B X U2EIAIE # & Trcoronary
eventZ ) (Fig. 1). FEFRACSEEAERF D TEIRBINRAE A EEH370
%Ll EDFEESEEDTPIS% EVIHELH DY,

L7455 T, MRS L UHRER 2 B ILOZ T & 5 BEAF
BEEDORANSEET LI LEIOETHLITH S, §
MR GEBICBIT S 3EHOEREZWTIIHE L LT T T —
JORETHELVHIEZFHETESD, EELR SIS
fitskze DR OBRDAZ ) — = F TRV, LnH T &
THh5.
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Lipid-rich plague Disruption of plague

Thrombus formation
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Fig. 1 Schematic explanation of acute coronary syndrome.

Disruption of coronary lipid-rich plaque causes platelet aggregation, leading to hemo-
dynamically significant stenosis or occlusion. This concept is a mainstream one used

to explain the cause of coronary events.

DNAN AT RFEHTBANKLTIIBETFHHND 5
B, SN TREATGTHL. LizhioT, Bt
BERBW T LA 2 —= v FEOLERN IR ENT
Wb, BfFEOREO—D L L CGESEMFRBRLH 555, 1
FTBYRER 2 PRAIRZE DRRIIZIZR T D L Bb NI B 75, ACS
FREDNA ) A7 BB TICIEE S TRV, -8
IZix— tmuz?ﬁwow' ERERE I LTAZ Y —
=Y MBRICHIZHETH L. ), BEEREICLAE
FPEhARAEA l:@.aﬁﬂﬁﬂqaiél:frﬂ%ﬂﬁ'fu\ CICHIATRETH 5.
LA L, BESIIRAE L OFLEE (L BINR B & B3 AT B 45,
AP ) ==y FiAtE L L CEBIREBROBRBIZB W T
variability A%k &2, BIIRTELIZBIIR REEIC RS DTt
HDHH, —FRIETHWETIIL L, BRAtCEZVES
bOTHY, BHHMIZBOTH ZOMBIIVLT L bIEIT
LTWAWZ EPMbR TS, Lo T, IRBIIRE
b2 AL o M55 O BIIRTE(L 2 54 L TR 2 1213 B0
TERAEHELDELEZ NS,
BHEA K ® T3 RN U EEET Done-stop shopDigZE %
BEIST MEORRE, REME, EFEax iy
ZERET B LH-DRETLETS ORI S 1A HE
EFHELOIEEITTH R, ZOEASr0 LS iR
LT H A 9 I 7 FHUIIER N 7 wEIRBIIR PAE O i 1%
s athcromatous plaque DR 7 & USIZYEIRES T & 484 S 3%
. TEARBIIR I RE O WIS LZ X 1) Pesg O ERAL & R R AR E

ﬁé% FARTOEIME BRI A EE MY 5 #
HeArTH0H5 L) IS RBIRE % $h & 1213 EN %
V. FERTR TR CEEFTRYS, EENTERERY
RiFHRAKRO NG, Fh—HIEAZ ) —= > FICb B
TE&5 ) LIFRBNLMETHLILHIERELERD.
WAL 3 A MIEFRRBREHE AT A2RTFTH D,
FROWHEBZADTERLEVD, AL SHRE
EOEELRIRELRBERE 22 Z LEBEVWREWEERD
nas.

DED X ) RN EEBRE LoD, AFTIIFHENR % E
REDIR & DAFIZT T, BT Y — ACT - MRID L (MR
BB 2 EESMEORFEH L BIRICOWVWTEET 5.
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WHERINSIFEENRFFMETD
b, BTE—-ACTIXEEMN 2R E L
TEEL TV EEE—OREETHAEY, &
KEREE ORI R TR L &2 5
n, BEFIREICBWTEEDT—¥
P oiEA G T TORREIRENTER, FHIZBW
THHARANDTF— s PEfESh, ERORZICDHENS
CEDfEE NG,
2) PUE D ETH

WS E—ACT - MRIGITREEGTH Y, eikBhiRE1E
D &) YR EG 5 I E RGN 2 BB ASL B L
Z. BFY— ACTEHHHR SN DC-10012 B W T bl
EFE 3mmlE, 512 x 512matrix, 100msec & 9 #fgik
B TH o7, SRAEBDP AW LbdbH, 7—%
ODHBEOREEEHT & 2 WU EORIRY S,
(2 & 2 B S CREIRBIARSRZE % Hith 3 5 HadT bz
DIZ19954E I o TH B TH A, MRITIIFEIRBIIRPINED
li{4 (3 k-space segmentation % fEH] L 72 L ERIFHH K6 &7
TT ALY PO & Y R T T OWREATTRE L
GoTHEDSDE o7, BEICELFTITEE 2k
BEOTIIFLENTWAEETTRL, N"—Fy 70
B HTR, TEOFHEIZ &Y TXTOMEEIIBWTEEL
LTWwAh,
3) BEVRIR ) 34T

R AT T M PR E R A D 5.
FERIMAE P B AP M N8R & F VB & b IRED R B 1tk
% FHliT A 2 EATIRET, WihW@ B ACSDIREDIEIE |2
MoTWwA, L LB TOMRIOZEE5#EE Tldin vivo
CRERBIIRBEMER 2 5F M3 2 & & AT gD &9 DI BE©
H 5N, FEIME L KBIRD 75 — 27 O & O
HEEoTHY, SHBOBEIEEHESNS.

1. BFE—-LCT

TERBIXHCT (LLTCT) I3 BB LR L2720, BE
DFLVLEBROBERIZLTLOMETREDOTIEA
o7z hs, - LR ERVWACTORZEIC L Y .LEE
DFHBATREL 2o 72, BFY— 2 HFOCTIZF O #ME
M5 YARCT, BEMECTE LIFh T a7/, XERESrBE
DREAE RS 5 R TRL, BFREAVEFROH
B TS0msec DIREEATTT HETH 5 (Fig. 2). AERS SN T
WSRO~ ) H LCT Tldsubsecond DIF{EASTHE L 72 o
TWVaH, BFE—LACTEIZEZRERBV S5,
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Magnetic focus and
deflection coils

Electron gun
i Electron beamn 1
I =1

Data acquisition
system

<+ Detectors
<4 X-ray beams

——

TS

Patient couch ) Fig.2 Schema of electron-beam CT demonstrat-
_— ing the internal structure (Courtesy of Imatron,
Inc.). In contrast to the conventional system of X-

ray tube and detector, electron-beam CT involves

“'--3 no moving mechanical parts. Instead, only an X-ray
beam rotating around the patient is used, permitting

- 0.05 sec scanning per image.

Vacuum drift tube X-ray
collimators

Target rings

1) BT ¥ — ACTIC X & i IRBIARA KA L D FFAif

DO EIEE{EYRONDL I Lhs, ERERIZOWT
bERARTERBIRAIKILA 3 T ASTREL o7z, FAKALD
PRl 1 0P A% - F <O R Y (BEPR IR -R80% ) 3mm/E
gaplessHit 217V, AIRALERFIC OV TRILESE BE L,
=2 OCTiEL ZOERLFHIT 5. ZOHFEIZL TR
SNIEIRILA 2 71X Agatston score E TN 5. AKILDTE
FEF130HULL & L, 130-19912 1, 200-29912 2, 300-399(
3, 400LL LIz 4 EATITE LT, 4 DRKALHEE §<
TN L 73S RBIR G IR{EA 37 £ 35 (Fig. 3). L
D L%HS, EREIRAKIEBAEICTET ZRERIN (D
TSN TBY, ZORTRO=Z[EET 5.
a) BT Y —LACTTH 8Nz 77— 7 IZEBRDSIZT EXR
Vs
b) AL IZBADAKILDBE L IEFEICFHETZ 55 ?
c) Agatston scored¥ g b L VAT T D ?

A DWTIEAKIELTWA b OPLITIEHE Lo

FRt 114510 H25H

Fig. 3 Measurement of calcifica-
tion score.
ECG-triggered gapless scan of the
. heart provides motionless sec-
tional images of coronary arteries.
Calcified deposits of the coronary
artery are measured to obtain peak
values and numbers of pixels by
: setting regions of interest at the
coronary artery.

WERRL 7T — 7 b S FET AL W) EXLTEMILTE
5. TihbbAKILOFEIEEIRELIZ BT HKILO—
fLlbib, D)IZOVTEHIMEDIE D& 2R <T2
7212, HGEERRISHARE & % o 7o = RIuH = A IR L%
Wy 7 MOSERTH S &) HiEDH S, c) Agatston score
3 LS BERIEOREEE KB LT WwEE 2
flith s, ZZTIHRIKALDESE L partial volume effectil
L AMENDH L. 130HUE V) ERIZANBLBETDH
Z. ¥, F—HBIIBWTAT A AT RHSICE
BoRCTE (peak value) 1T FIME L & K& {8z 2T 5.
o TIER-R80% CHai L 7B &12 S ATEREIRIZ DV T
motion artifact?3FEE T2 Z E B S A o TH Y (Fig.
4), WHHEOEE GOV ELEbNRS,
2)CT coronary angiography

HERAE DM RO & FRCREIRAYIC 3 — FIER
#lzis L, SRR ESHET, LEREHE 2T
7-BIEO TFTOKTHEGEZERTT -7 ELTELEDOTE

7
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Fig. 4 Motion artifacts of calcification
at the right coronary artery.

Note that curvilinear artifacts (arrows)
at the right coronary artery are observed
in end-diastolic phase (left), although a
motionless calcified deposit is recog-
nized in end-systolic phase (right)in this
subject. No motion artifacts are ob-
served at the left coronary artery in ei-

||I|F phase.

Fig. 5 A 75-year-old
man with angina pec-
toris.

A stenotic site at the
proximal left anterior
descending artery
proved by catheter
angiography (right)is
also clearly demon-
strated by CT angio-
graphy using the
volume-rendering

650
R-R 80% R-R 40%

WHE AT IEIREIIR (2 %152 FH:TH 5 (Fig. 5). SEREIR
PR DBHIZOWTIR A F—F Vg E % Lo
HTIIRFLERPEONTE DY), 4BOFEI IS X
ﬂ% PAGRFOIER S E LT, M2 b e R IR-R FSIRR x R
TAABBE RO, BERKCEBERA R LD TR
BTHAH, TRATAAMITTNSEEL B L, FOH5E
REMAATRETH AT THELRYEL D é?ﬁ\&u@f
HRAFIEDEEICE L CH o %3 LETH S,

8

technique (left).

LR DV Tldmultiplanar reconstruction (MPR) & 3D
surface display 23/l ST & 7255, volume rendering % vir-
tual endoscopic view bILEEH S NDE L H 12 o T & 72,
maximum intensity projectionlZfRALER T O FEMATT X 72
Wiz, HEYHVLRARV, BFE—ACTIZE—~A—%
—OWRETH 505, WL BGIEE YT 3% 052,
3AFEY A, el .5mmE gapless & 3mm/ELD 2mm#E
BHOZO08RNH 5. SHILEMIZBELT, BEFT

HAERSIE #59% #12%



R-R80% (JEFRIAIZAH L) HoREE & ST & 745, i X5
V2 A TR ER Omotion artifacts ™ U 5 72812, R-R40% (JL

FEHAIZH ) OFBRBIRE SN T WA, Hi{EULELEETIEMPR
(curved MPR % £¥r) & 3D surface chsplayf)‘a'b 5. F-HK
LD % £ T 55 ? BREEFIE TR TRENLE)
PREMELTWRVWEDLHS
3)iEIRBIR 77 — 7 O

TEIRBIIR 7 — 2 1lipid corefibrous capsule (2 & AL7z
REFRELDDTHDH, ZOWELE IS Mt
O DS ILIZIFREN IR ETH A, CTTIAATS L
72 &) ICAKILOBEN R EEHEE L TRIKT 7 — 7k
RHET AL THAL. L2 DOEIRILL T vsoft plaque
T E W,
2. MRI

LERNCER L 723k1%, RE—2, ML s
W, MR X BREE R EOT S L > TR LH TR
WrcAH 2 EENSEONE, hT— 7 VEIZ L BERER
B Ll L CHEMICS > TV D DIZERSRETH 5.
MRIT 3 F MM HIEE L5 LEFHTHAET
5. Z®Oisurface coil Z* Hphased array coil”™, 45 H
DYAT L UMERO Y AT LNEN— FHTOMESR
E DTSR SN TEZ. L LEedS, RBEOEE
{LIZPE S TR L TEDEMEIC & > TS 5 DEFIMET T 5
ZEHHEE E ENT WA, ZOFzintravascular contrast
agentHIFF S T 5
MRIIC & 2 BRENRAGE %
1) Sl R Bh AR 5 ) 52

EHI AR CRERBIIREHE Z JlET 5 2 LI12 X D corn-
nary flow reserve % 5l T % % (Fig. 6). T #iidvelocity-
encoded fast cine MRIIZ & - TH[HET, native coronary ar-
tery CPcoronary flow reserve D &FAli i3 ERR A A H TH
D, FERBIR A /SR Z T 7 D OPREOFHIEIC b ICH S
TWb, Hikd 2 EIRBIIRAEEIR TIGEFHEH S Tw

SR 114E 10 H25H
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Fig. 6 Measurement
of coronary flow ve-
locity with MR imag-
ing.

The magnitude (left)
and phase-contrast
(right)images ob-
tained from serial
velocity-encoded cine
MR imaging are
shown. The left anter-
ior descending artery
is clearly recognized
in the left ventricular
short-axis view
(arrow).

AEREIR A 7 > FADMEIIMR HMEFEFSE 20, P
OHEELIIATEETH 5 DT, £ OEAHED MLE O MLl
TE % EOWREM LI ESER L VA S
2)MR coronary angiography

B Tleiis S Cw b F ol RERAERFT O 720
OWfGFEE HEEICRKRT 5. F— 7RI E =
RIENH Y, FOEEMEIIBNTH 8T SFLHEND
D, EERERIIEHI TR S RICOEEES RS,
O E A Hfk-space segmented ' 7 7 L2 b L1 — %

JIII% V2 H o 2T A B L RICHER 2 BRI 5T

. —HCOWTRE g T Lz & REFICHIT A 2k

{ilﬂiﬂﬁﬁt Z EHdA. Manning 5212 & B REIRER D &
DI & o TRMM CRBOBENIFERIFHE SN,
LAPLaAS, oG CidZizEofREFBLON TV
Wi BIETIIYYOFETERIEON LA S TWA,
(@Navigator triggered = KTt 7 74 ¥ b a—{EW

LENE FRICHBEOB EbE=y— L, FHRDOFE
ZBRA LT 5 HETHRFIE IR T 2, HREERRR
BrhbHEEMENET Y M T A Mo REE LTHERESN
THh, MmENOERFREE £ %intravascular contrast agent?®
BE AR ST B (Fig. 7).
@20t LB [ ik -space >egmented:_rjtjﬁ7' G54 L
I N e B S

JLEE B [ 3k - spa(e segmented” 7 74 ¥ b LI —ED
ZRIUEET, TR ETEDF R LM & o THRAF LR
NCHRETRE L 72 o 72 (Fig. 8). Z D7z Dtime of flight
P TIRA C, MRIFERANC X 2 MEOTUEREDR 2 F
H+ 4., SEHRI-IVIEDa Y FTA FATRE L %/%
B0, RONELHEWPICRTTHENLER
BETHA,
@VCATS: volume coronary angiography with targeted scans'?

=& JCsegmented T 2 = 7 7 F —{E TLEEMAE D volume
data’ £57-#%, multiplanar reconstruction(Z & o Ti#it) 7

9
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Fig. 7 Coronary imaging with three-dimensional navigator res-
piratory gating (Courtesy of GE Medical Systems).

A reformatted image obtained from volumetric data sets is shown.
Proximal coronary arteries are demonstrated using arbitrary
reconstruction. Note that two low-intensity bands are caused by
navigator pulse monitoring the diaphragm.

ARBYIRH: BT & 3% LT, ##\>double oblique slabZ & |2
L X[E Ak -space segmented =KL 7 7 4 T b L a—
B TENTNRERIET 2 B HRE Sz, HRAEE,
R Z EM L o2, BoREOEEEEONL S
HFELEZOND, FRXTIROLEIS FI A MELED
72¥Zblood pool BUE AN % B L 72428k D SE#k L T\ 5.

3)ERBIR 75 — 2 D

BRI O & 7T — 7 RO 2 THeIZ T 2 BYif 7
7 — 7 OEIFEREORADIEE o> T B, T4 in vivoDIR
FCT25RFA M5 THEIR 7 7 — 7 128> Tibrous cap Dk
T ORADH DY, SHOBH R EE DM Fic &
> CEE Datheromatous plaque DHIRZIFATRE L 72 5 = L A8
WMFSNAIREETH A, BfEin vivoTHRET STV 2
BIEGAY v o—5C, MFECHFET AR ESE4
IS B HEDPER 2TV S99 [fiiEifilpreparation
pulse Z 410 L 72145 11 F O F5# A ¥ 2 oo o — 3 (black
bloodik) {2 & & FEARTIAR O Wi % % 777 (Fig. 9).
BARBIARABEER(C & 1 3 EFE — LCTEMRID L

TEERBINR D & 5 2V EEAT U 722 U 16 A3 12 i
LWwZ kiddhET 5, F72, CTEMRIE b ICHMEICL 3
7%, BB, FHliECvariationhihH ), ZOBOHFED
RIS TVD, A7) —= VR ERIZVT LT
RETH B0, IGEDRHER SCTEMRIBLZERETIZ R 5
v b DFHIiiET & %2V, Aorto-coronary bypass D BFE 12D\
TILEFEDOCTOPMRITHER D &b ABETETH L8, i
REIIR & D MV B BED AR W & ER %2 DEHBIIKR & LT
WiETH s, REBMIZOVWTEFY — ACTIZEHOEE
CTHA: & [FM# TS 5 HMRID LEHE O MA R IE Bl
BEL, A=y bOSBESLT NG,
KRB E AT —TIViEE L TOEBERY 7O0—F

PLED X 9 1ZCT EMRINC & 5 AR50 2 TERBIIR 2 D%
BRI NS, BEENSVEVDhTEITF—F
WAZ X BFEREIIR S 5212 D IRB BN LRI H 22 L D

Fig. 8 An 83-year-
old woman suffering
from angina pectoris.
Breathhold ECG-
gated three-dimen-
sional contrast-en-
hanced coronary MR
angiography demon-
strates stenotic sites
at the left anterior
descending artery
(arrows)and left cir-
cumflex artery
(arrowheads). A
stack of overlapping
thin section data sets
was postprocessed
. by multiplanar recon-
struction, providing
better delineation of
coronary artery trees.

HAERSE $59% 125
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Fig. 9 A 68-year- old man with bilateral pleural effusion.

An axial section of the heart is obtained with the breathhold black-
blood ECG-gated fast spin echo technique. The left main coro-
nary artery and left anterior descending artery are clearly dem-
onstrated as areas of almost no signal intensity. Side branches
are also demonstrated.

i‘ﬂo TELENH L. EEDHB L UBREHTIT)
— T IVEIC & B EIREI R E R IR BIIRIC L 27 70

~7’“ LbIFbhTWAET, ZolETIEEmIZET 5 A
PO L, BREOZEMNLEEELETLTBY, 4N
— A2 & BEREREEAAEFICBNTHILERT AT

fth 1 % 653

BEHEAT X 2.

DEBICOWT

Te SR REEE) L LA RERE C O EE R FHMEIEE
THab., Ihbidbra—FExplE LTEHiEh Ty
L, A a—ETI RS, PAZEMENEEEE, (O
FHRMROBETIIHEIARER)PT WV, Tl
—EOEENAREORRIHEFT A720, BRELEE
AT E 2 A 2 E DI ENTWAD, CTEMRIE LT
—gE b S EMI IR A DS, BHMEE FEEICIIER
THh, HEEATLHHEN 2B EzR-LTwE, T4
CEIZOWTHRALR B TEL ZLDFLTHS.

1. BFE—-LCT
1) Multi-slice cine CTIZ & 5 BE T E

256256 k1) v 7 A, 50msDEEE 5 ERE TR K 8
Wi COWMEDTHETH H. BEREH % EmAIZATH 2
ENTE AL (Fig. 10). % BIPE 4 ERERT 8 BT T 4.0
mm ‘C‘db . IEHIHLEETZAS, HESOmIBBE T Th

S B o mE A TIETS 5.
— uilfl <f’\ TORMACHEEI o, AERFE LT L
gk Lz,
2) Perfusion study & J& AT LR LG & Ol 72
Flow mode study (dynamic CT) I & ) /U LT & A i
REIERAIICITRO B Z AT E B, EHICIISER BT
|2 JE M ER AT EY 12 low attenuation area & 72 . £ DGO

Fig. 10 Assessment of regional left ventricu-
lar function within a topographic slice.

End-diastolic and end-systolic frames are
3T cach divided into segments, allowing quan-
R titative evaluation of wall motion.

ER11E 10 B25H 11
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time-density curve 535 Z L 12 X V), RIS 5 0O ikl
/DB EHTEDD, R ETS 2RISR ENTnER
V. JCZEMRIAEFANC AT I — FimA EAr A
729 Dk & attenuationHilinear 2 R IZ 5 B & L 9 b E R
IZERTBY, ZOHTHRITYES TH 5.
2. MRI
1)MRIIZ & % BESEE)FAifl
MRIZ-UCHRBEDFHE I I HEHTH 2 L O#EIZL <, £
E O CREMIICER T 51828 5h 5. 0BG Y 5
FTALY PLI—E(YAMRDIZE WiThbh b, BERH
T & 5 LERERFE 0 72 8 D12 1358 % @ ¥ AMRI, k-
space segmentation & Bl L 7253 & AMRID 1 > |28
WBETHLLI—T T F - (EPD) A H 5. EPLEEES
AMRIE ) BER G REEDTE VDS, BEOEARB L ZEf4
FRRERS/INDAE Z L ATRIETH B, % Z TEPI % multi-shot
{t (k-space segmentation) 35 Z ¥ 12 & D) W/E DM AL 5

12

Fig. 11 Comparison
of multi-shot echo pla-
nar imaging with k-
space segmented fast
gradient echo imag-
ing.

K-space segmented
fast gradient echo im-
ages (left)and 8-shot
echo planar images
(right) of the heart in
a healthy person are
shown. Both the inner
and outer borders of
the left ventricle are
well recognized, even
in echo planar im-
ages.

Fig. 12 A 71-year-
old man with chest
pain.

Fast cine MR images
with and without myo-
cardial tagging are
demonstrated. Two
perpendicular lines
were tagged to myo-
cardium. Note that
anteroseptal wall of
left ventricular wall
showed almost no
torsion since the seg-
ment suffered from
acute myocardial inf-
arction although no
thinning is detected.

BT ENLY, SHOFRIMH SN (Fig. 11).
2)Perfusion study & J&FT-CA L & il

B R 7T T4 LY b IO EREPI % & ORER S
L VEHAME T F) = ARFOLEREIC L D, B
DIRHATZ. 52, Intravascular contrast agent 2 {#f 35 =
EWZ& Y, IEfEZperfusion % FHIET & AW HEMADH D, A
BhFhko—otEieNnS,
3L AH IR ZE R DR

AR =y AR X SRR OSSR X DT
BETHAH. L L, Az TERsRE2TD R Wi
BlAd s Z b, RERKGE L HICERHEFRITEZ L,
FLELSNOE L HERENLT LB L 2w 2
EDG, REERTAHIZIEES Ty, Bildmicrovas-
cular damage % & V) IEFEIZHifitH 3% 7-® | Zintravascular con-
trast agentZ fEJH§ 5 HEIHE S, BICX 0 EBNE
reperfusionfR D L DFFME & L THIff s hTwvwad, —F

HAERSHE $594% $125
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