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A OHBEEICI T S Gd-DTPA #% MRI O#EgNNZ—V
PO RTAEFEDRERERE LKA
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"BHREEEAFEETANFEE A POHRESHE
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AEOHEETEKER, OEX, ®iEE
e EP MRS L TES. Lrl, B
FEOIEFELAL PCTREE OHIE N HE LS & D
BB LI, T, BOHEEREFINC
BEBEEABITINS LDk, EHE12
FEOLENTERE QEEZROZV non-Q wave
myocardial infarction (LLF Non-Q MI) 734§
MLUTWABUR, T k> RiEFTIHFE
DB ZDSODPEH LN EB LT LIED 5.

MRI (3 B 2R S R EE A= <, FER OB
HEREPIHE T GA-DTPA EEHI = B whid
BEITA 2 HRICHETE 5. J 8T, o)
BECHERETH - 7o LRETICRE LEED
EfLTEL L D> TEA. ZIT, Ak
D E X RIC GAd-DTPA %8 MRI # 5
L, BEOGEE,» LER/ X — VL,
CONZ—V/ ELERR, LTa—-REDL
ZREE (LVEF), miECK, CK-MB {#, i
BREFFT R S LOBERE®RF L, Gd-
DTPA &% MRI OFEIRNEZE T BHEICT 5
EERERE L.

xf ES

ot 4213 F4AE 3 3B GA-DTPA 38 MRI
ZfifT L2 7o Rt LA ERE 145 61 TH 5.
ZOPFRIZBME 125 4, ZH 20 %T, SFHF
#A1E 592426 B TH - /e

B, MBS CIREREME Ch - THIEE
12FELERE, BFE QEAHIA LTV
ABRFETIEBRA L7

Vil *

1) MRI

1L5THBIEERMRIZEE (5% SMT-
150) =M, LEMRAEMSE % (TR=R-R
R, TE=20ms, NEX=4, < } U v 7 &
109x256 & L 1% 163%x256, <)VF AT A
B, 254 AES8mm, ¥+v 7/ 2mm) T
EEAME 2B, GA-DTPA &BZHK (<7
FE A F) 0.1 mmol/kg xEBEBEEL, B
MRI ##%& L7-. #H&it GI-DTPA #5.4,
BEERE, 105%, 2058 & L. Bohic
ERO D> bk b BEENRORE P - /2B (20

F—TJ— K acute myocardial infarction, non-Q wave myocardial infarction, Gd-DTPA, MRI
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Pattern O Pattern 1

O C

Pattern 2 Pattern 3

Fig. 1. The patterns of Gd-DTPA-enhanced MR imaging.
Pattern 0 : unenhancement, Pattern 1 : subendcardial enhancement only, Pattern 2 : transmural
arc was narrower than the half of subendocardial arc, Pattern 3 : transmural enhancement.

G5B 85%, 10 B 25%) HEY,
BEHROLHENDOREEPOGUTOL SIS
8 (Fig. 1) L7z. @O Pattern 0 (PO) : 58%)
RizL, @Pattern 1 (P1) : LAEICRFH LT
EEIN-b D, @ Pattern 2 (P2) : LPAEIC
BRELTWABE—MUHEE TEE S N/cL O
(b/a<1/2), @Pattern3 (P3) : LA EE T
SEREMICER I N/ b D (b/az1/2) & L7-.
(72720, a3 LHEELHEMOMER, b
LR EOMER E L)
2) LEX

EEE 12 FEOLEN EORE QEOBEND
QMI# (129%1) & Non-QMIFE (16 f1)
KOEL. BEQIHIIROBID2%HUE
DEEPBHY, D2 QUEDIEN 0.04 I EH
550 L ESE L. Non-Q MI D2 W E#E1T
Madias® ©F#E, § b bOLHEEICHED
THEREERD S, QLHRBEREO LR
CKENPEEEEDO2/EHE) 2BD5, @
LEME, BN ST, TELRDY, Hi:
HREQEAHEBE LEZWVWI L4 3EA &k
TeL7zdbDE L.
3) BBiEER

WES A XDOE S LT, peak CKE &
peak CK-MB fHE%Z HI%E L7-. Y¥PRCTOIEFS
Bl CK 238 : ~35 ml/dl, % : ~25 ml/dl G,
CK-MB {£~20 u/1 TH %,
4) LTI

DEREOIRIE Y LT, ARROLI I—X»
% modified Simpson ¥ % 3\ T EEKH X
(LVEF) #EH L7,
5) EEIRER

BEIGEHIBE DO ETHT WV, DX UL
OELZFERE L LT, REBED) SORZERL
0) @1KHEZE (SVD) @28 KZE (DVD)
@3IBREH (TVD) KH5E L. £/, B
BRI b OB EENRE RHC B A
(spontaneous reperfusion=SPR) %R % b
O, Q6RMUNICHERICEII LD
(successful reperfusion=SR, SR=6h), ®6
KEzE2 (O OBEERPEON/IZLD (SR
>6h), OFEREZRDE»>7cb D (total
occlusion=TO) IZH¥EL 7.
6) HRETOHT

B e BB P E  F i RE TR L.
HeE o He#g i1 1% Chi-square 7 Fisher #E KB E
RV, FEEOFPHEO HEIZ 1T unpaired
Student t E & 4T - 7=. PEN 0.05 L TOH
&, FEHHNCEETH A & Lic. B PO
2PDAHRTH - JolcOFRFTARITITDE D -
7z.

fE Bl 12 7R

1) P1 BOREH
M.T. 59, B 2ZWd Non-QMI T,

1997426 A 4 A 1997 47 A 11 HEE]

BIRIEE RS T470-11 BEATHAHETEE » & 1-98 HAAEELAREEENESESE RBIIEET
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Gd-DTPA #¥ MRI i< & 5 LR ZEDOBERZERE

P1

Fig. 2. Cases presentation of Gd-DTPA-enhanced MR patterns.

Pattern 1(P-1) : 59-year-old man with non-Q MI whose peak CK and CK-MB were 81 ml/dl and

58 u/l.

Pattern 2(P-2) : 46-year-old man with acute anteroseptal myocardial infarction (Q MI). The

peak CK and CK-MB were 211 ml/dl and 182 u/L

Pattern 3(P-3) : 65-year-old man with acute inferior myocardial infarction. The peak CK and CK-

MB were 639ml/dl and 349u/1.

peak CK=81ml/dl, CK-MB=58 u/l, [>T
—NO LVEF=74%T&->7-. MRI k, .0LE
FROLDABETOAICEFE DR LR D /-
(Fig. 2 left).
2) P2 BOREH

Al 461k, FBi. W SEREEFRRO
W E (QMID T, peak CK=211ml/dl,
CK-MB=182u/l, L La—Xo LVEF=60%
TH-7z. MRI |, #i8E» HOLEFRE LT
DAEDAD, LEFR FHILOLIME £ Tok
BB % b7 (Fig. 2 center).
3) P3REDOFEH

M. T.65 %%, 5t. ZWTSETELHE
% (QMI) T, peak CK=639 ml/dl, CK-MB
=349 u/l, DI I—KD LVEF=55% T& -
7. MRI E, TEED LAIBETHICOAES T
ET2BERMEOEEYR RO (Fig. 2
right).

P 0 (1.4%)

P3 (78.6%)

Fig. 3. The frequency of enhanced MRI pat-
terns. :

1) &/ —V OHBARE

PORFIZ2/145 B (1.4%), P1EEI18/1456
(12.4%) , P2 B 13 11/145 4] (7.6%), P3 &t
V3 114/145 %] (78.6%) T -7- (Fig. 3).
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2) BENZ—VEREQE

POFECTIE4& B (2/2;100%) Non-Q MI T
» - 7= . PLE T i Non-Q MI 23 14/18 {ﬂ
(78%) 1=, QMI R 4/1861 (22%) IT#
5Mf 7. P2 (11/11 41 (100%)) % & U P3
(114/114 $1(100%)) Tix&LFE QMI THD,
Non-Q MI i338® b insp -7 (Fig. 4).
3) BENF—V EOEIER

1l & CK o peak {# 1Z PO %% 64.0 ml/dl, P1
B 248.1+231.3 ml/dl, P2 #f 369.2+279.4 ml
/dl, P3 ¥ 567.2+331.2ml/dlC& v, P1 &

%
100

80

601

401

0 NonQM

207 o oM

PO P1 P2 P3

n=2 n=18 n=11 n=114

Fig. 4. The relationship of enhanced MRI patterns
with abnormal Q wave by ECG.

u/1

600
p<0.001

4007

200

PO Pl P2  P3

meanxSD 46.5 129.8+161.4 221.5+195.3 310.7+187.3
n 2 18 11 114

Fig. 6. The relationship of peak CK-MB value with
enhanced MRI patterns.
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LP3BOMICEREZE (p<0.001) ZFRD
(Fig. 5).
1fi & CK-MB o peak {E % PO ¥ 46.5 u/l,
P1 #£129.8+161.4 u/l, P2 #221.5+195.3 u/
1, P3#£310.7+187.3u/1TH H, P1F & P3
HOMICEEZE (p<0.001) =R D7 (Fig.
6).
4) BENX
ml/dl
’]OOO} p<0.001

—v & LVEF

8001

6001

400+

2007

PO P1 P2 P3
mean£SD 640  248.1%2313 369.2+£279.4 567.2+331.2
n 2 18 1 114

Fig. 5. The relationship of peak CK value with en-
hanced MRI patterns.

%
807 p<0.001

i, .
PO P1 p2 P3

mean+SD 67.5 61.3+11.4 50.2+13.8 50.2%11.9
n 2 18 A 114

Fig. 7. The relationship of LVEF with enhanced
MRI patterns.



GA-DTPA ¥ MRI I & 5 L EORRER

100 ]

80

60 -

40 b
oTvD
DVD

20 |- SvD
B no stenosis

0
PO P1 p2 P3
n 2 16 11 103

Fig. 8. The relationship between the number of coronary artery lesion

and enhanced MRI patterns.

ABEEE OO T a—XIC 351 % LVEF i3 PO
BE67.5% , P1B61.3+11.4% , P2 #51.9+
13.8%, P3BE502+11.9% TH 1V, PLE &
P3BEOMICEEZE (p<0.001) # R 7=
(Fig. 7).
5) &/ \x— v & EEIRPTR
a) BENH— L EEIRERE

PORBETIZ2/2 614 % SVD THh-7z. PL &
P3#EOTNTN 26, 11 BlIIEBIREEKRE
ERTLTELS, TOBRRNCEIERA L.
P1# T2 SVD 4 11/16 ¢ (68.8%) * & %
% <, DVD 1 3/16 ] (18.8%), TVD i% 1/
1661 (6.3%) TxXOHEKIP3F LIZIZAE
ETh-7. $/-PLEIZ1/16 %1 (6.3%),
P3 %13 3/103 6 (2.9%) THERELXRD
Trin o fo. P2 BETIE TVD 25 5/11 1(45.5%)
EHE (p<0.001) ICHEfEAR L7 (Fig. 8).
b) EF X — L BERRI

PO B Gl 2/2 $I723 SPR Th > 7=. PLEET
{2 SPR #310/16 %1 (62.5%) T, SR=6h %
3/16 %] (18.8%) T , SR>6h #32/16 fl
(12.5%) <, TOX1/16 4 (6.3%) T&h -

6.3%

100%

18.2%

27.3%

P2
n=11

[ spontneous reperfusion (SPR)

successful reperfusion within 6 hours (SR=6h)
. successful reperfusion after 6 hours (SR>6h)
. total occlusion (TO)

Fig. 9. The correlation of different reperfusion with en-

hanced MRI patterns.
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7z.

P2 #:Ci3 SPR 28 4/11 61 (36.4%) T, SR
=6h»n3/11% (27.3%) T, SR>6h 2/
11 (18.2%) <, TOA2/11 6] (18.2%)
TH-7e.

P3 #Ci3 SPR 28 15/103 6] (14.6%) T,
SR=6h 73 39/103 ] (37.9%) T, SR>6h
7 41/103 61 (39.8%) T , TO 738/103 %l
(7.8%) Td-7- (Fig. 9).

1 ®

1) MRIZ &% &M OHEEOZ

SHLHEZED MRLIC X 228028 LTt
EROHENRDH. BERYFELTVIEE L
TOSE®E TG AB Y, TOFETEE
EHMOEBRESEINT 5 BHE T,
SE ik T FRE Tk, BHEMEBROEFESEZEL
LT, RIEVESHESHEML, HER
HRZEGES B LN S0, Thbicw LR
FlZfE > Hik & LTk, 1984 £4E1C Wesby? =
McNamara 58 28 #f Z2/E B A1 GAd-DTPA #
FMRIZH{T L, BERCEXRHEEL, ZO
%, COREFERIGAIND LDk

ZDOGA-DTPAEHE MRI CTIEHEER % T
MRG0 LRI FIREY ©, BETIIA
CERIGHAShTWA.

Gd-DTPA &% MRI THEEAHHINS
FEIIIEEE B LU HREERO MITET L
TW5 O T GAd-DTPA o fill-in, washout 753 &
ELEEESHRE LTHEEhs & 3h, B2
EOM/NIEEEI L AERF O MEIN DR
H, MREEEEC L5 HRAANOR Y AADE
m, EERFEMEOREMNLEICLISLEZD
NnTW5. ZOMRIEFAICHIEINEE
BEOM, KESITREENFTR L L L—&
THEINTWAY., Lal, ZFROLS
ICEEFZRG s LI EOREERICET 51
FTZ EA Env.

2) BEOBREE»OAIEE X -5
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M OFFZE CILOREANTEMIZHE D 29
< DFEETEIT ORBER A & LA IS A D
(wave front phenomenon) & INTWAID,
L7z - C, WO CRINICHERSED 1L
OPETHEEABRINS Z ik s. LA
THEETILEREEE QE*ROT, BEE
BEHRETIEEQELZRDELLINTVS.
Lo L, LREFEEOEBG(LIIRET, &
DEEROE CTHEOGEE & £ Q OBkK
FRENT A LT TERDP -/, FE, Gd-
DTPA # MRI BESH L, O TEHKDOE T
BEOBRZEE#MFALTELLDICA->TE
Jo. FTT, TOWEDOREE % Gd-DTPA
EE MRI TR L, ¥ —VHEET->T,
FOEEKRNEZR WS MCT A & x BANICK
R AR
3) BNV EREQE

EEHRETROLTVWPOO2H1IT L I
Non-QMI TH - 7. TN b DOIE Bl D peak
CK 7 53, 75 ml/dl, CK-MB 73 40, 53 U/1 &#&
DHTEL, BELZHTRELEPE- TES
TH5. —BRICHE1I~2BOZMIIC Gd-
DTPA OBEMRPELIFE L WbN, 38
MR OBEAMBICIERICEESMMETL, 3
2B ERER LB T & A YA R
BONEZVWEINTVWALIORDD  ZnbHD
PO RO 2 GIOFMGREIIII B ERIEH 20 H B
LI6HETHY, TOIELEFHRERED
Nz o 7-BEI S LRV,

DRETOAICEESRERD S PLEF T
#3/4 W Non-QMI T, #1/4283QMITH
S, ThFEEALAETICERE LTV TS
DBENEEEQEZETAHZ EAHNBLITH
DA AR LTEDERE . FREENR
HTLEEALGED 2/3 U EICET S EQ
ERET S EINTWAEDW, Fx O Tk
BEEZONERICET 50 &P TPL & P2
BHELCHEDT, EOBREU EOBZEET
QEMHBET AP OV TIHERICHRE TE
Teostohy, DAMEICELAVWEETLER
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QEELD 5 L OFRITCOREENIKRE =
TRHTAHLOTHS. P2 LUPIEETIIE
FAQMITHY, L THUIMEICEL Lok
BETILENEREEQELYET S I AR
INso.
4) SERNX — VR & ORI R

BEOFZEEVPBERIT Y, +hbbLAE
il P »oo/MERICETRS (P3) 1T,
CK I & U CK-MB O peak i & E% = 18
Mz, LAETHEZED CK ¥ LU CK-MB
D peak HIZEREMEFE LV FREICEMEZRL
7z. T Nt wave front phenomenon 7» 5 348
BROLL T ETHA.
5) BENZ— 58 L UEE

BEOEEEIBERIZY, bbb, LA
@l (P1) 2 60/MEMICETES (P3) 1F
Y LVEF BEEZ R EHA RS, LABRET
BZEDO LVEF 3 BEREMFEELVERICEMEY
L7
6) &R\ H— ¥R & EENRPT R

Non-Q MI iZ5E8ik&H TRLEBIROZES
FAZERBPEV EShTWA. Kenn 513 Q MI
D 91% 1% L Non-Q MI 1% 39% D5 L ffzExR
TH5EHEL TW B, Antman b 13,
Non-Q MI |ZPAZEM: mife 23 R ERIC S4B B 84
BRRLTREL, ThiZ QM & REEROIE
DHFHMIMESTONEREA D LT
%16)- Non-Q MI i3S 4 AN/ PNE VDT,
—RICEITHRIZBIFCH S, Gibson 5D
B & % & Non-Q MI CIIBRERZEICLD
BEESEEERODEORENE N E LT
H. L»L, PhbEQMIE XU Non-Q
MIZpph 63T RIMTFREBILIEEHEAD
AFREBIBETHY, WHHA W Non-Q
MI DFEBRRTH S LTV 27\ & bk~
TWA1. Non-Q MI Cid 3 ERENASE W &F
LZHMELBHR, Fox 80T 1 KBFERE <,
SERAZQMI LRETHAHELTRY,
ADFREREIFEIRBETH 7. P2ETTVD
PEBICEEL R L-BBEITATH L, &

DFIECIE D V70, I 5L NNE -
;%lb?’lf:

& &

AW LHEESRE RS GA-DTPA & &
MRI %547 L, BEOBEEE» OER /XX —
Vi PO GEEDRE L, 14%), P1 (LAE
TIBRE, 12.4%), P2 (o9 LaHEICE
#, 7.6%), P3 (AL EREROEEIE,
78.6%) OB L. TOJ/ENRF—VELE
MQFE, LI a-NKEDEERHBX
(LVEF), 1 CK, CK-MB {#, TEIIRE&AT
Rix ¥ & OBfRZHE L. P2, P3RFCld4e
FITQMI T, PO, P1EECILiE & A &2 Non-
QMI TH 7=, PLEHEDS L 22% Tl &%
QELTFRD/-. PO, P1# o CK, CK-MB i131&
BT, ZUERELRIFTH-/c. %/, PLE
DRERBULPIFE L 1T 7 - 728, PO,
PIFHOBERREIIPIF LY AARFEHAY
gﬁﬁo 7z

TR, BMELEEZERE RN FE R 0
MfTEN5 X517, Non-Q MI A38§Hn LT
WA, ZOIEREZIRALCTRERE OB
HWRETHA. AR THRLIZEDIC, Gd-
DTPA #5# MRIIC L VIFBEEMFEOZH &
T, BMERZEE)OHE L cEE g —
CEERFT RICIIBEE RSB D, GA-DTPA &E&
MRIGZEBEREMIC A ERLEREETH A L E 2
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Relationship between Clinical Findings and the Extent of Mural Involvement
Based on Gd-DTPA Enhanced MRI Patterns in Acute Myocardial Infarction

Emiko ISHIKAWA!, Takeshi KoNDo!, Hiroshi KUROKAWAL,
Mamoru ToKUDA!, Mikiya ITo!, Akira MATSUBAL,
Masayoshi SARAIY, Shin Taca!, Hitoshi SHINOZAKI,
Sadako MoTOYAMA!, Hitoshi HISHIDA!, Yoshihiko WATANABEL,
Hirofumi ANN0?2, Taika KizUKURIZ, Sukehiko Koca?2

Department of Internal Medicine and *Department of Radiology,
Fujita Health University School of Medicine
1-98 Dengakugakubo, Kuthukakecho, Toyoake, Aichi, 470~11

To clarify the utilities of Gadolinium diethylenetriamine pentaacetic acid (Gd-DTPA) enhanced
magnetic resonance imaging (MRI) in evaluating the precise location and extent of mural involve-
ment in acute myocardial infarction (AMI), ECG gated Gd-DTPA enhanced MRI was performed
within 3 weeks following the onset of the acute event in 145 patients with AMI using 1.5 T MRI
system. The images thusobtained were classified into 1 of 4 patterns based on the extent of mural
enhancement : pattern 0-no enhancement ; pattern 1-subendocardial enhancement only ; pattern 2-
intramural arc enhancement narrower than half of the subendocardial enhancement ; and pattern 3-
transmural enhancement.All patients with pattern 0 and 789 of patients with pattern 1 showed non-
Q MI, whereas all patients with patterns 2 and 3 demonstrated Q MI. The patients with pattern 0
and pattern 1 showed lower peak CK and CK-MB, values and greater LVEF than patients with pat-
tern 2 and 3. In addition, the patients with pattern 0 or 1 hat a significantly greater frequency of spon-
taneous reperfusion than patients with pattern 3. We therefore conclude, that Gd-DTPA enhanced
MRI is very useful for diagnosing subendocardial (non-Q) MI.
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