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Diagnosis of Myocardial Infarction by Cine MR Imaging
—A Comparative Study with Thallium-201 Myocardial SPECT—

Hiroshi Shiozaki
Department of Radiology, University of Occupational and Environmental Health
(Director: Prof. Hajime Nakata)

Research Code No. : 507, 723
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The usefulness of cine magnetic resonance (MR) imaging was evaluated in 41 patients with acute
(4 cases), subacute (21 cases) and chronic (16 cases) myocardial infarctions on the basis of the findings
of thallium-201 myocardial SPECT. The overall rate of diagnostic accordance between cine MR
imaging and SPECT was 85.0% (408/480). It was highest at the middle of the left ventricle (89.0%,
146/164) and lowest at the base (82.7%, 129/156). Measurement of wall thickness using the images
printed on films was possible in 87.1% of segments (418/480). There was a significant difference in
end-diastolic wall thickness and %-thickening between the infarcted and non-infarcted sites except for
the base of the left ventricle. However, diastolic wall thinning was not remarkable in acute cases of
less than one week after onset. In these cases %-thickening may be useful. Partial volume averaging on
MR imaging and the inaccuracy of SPECT findings at the base also made meaningful comparison
difficult. The most important diagnostic findings of myocardial infarction on cine MR imaging were
end-diastolic wall thinning and abnormal motion such as akinesis and dyskinesis. It is concluded that
cine MR imaging is a useful noninvasive examination method for evaluating the status of cardiac
function in myocardial infarction.
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Table 1 Clinical details of cases

Patient Agelyr) Interval Q wave Interval between
o. & Sex from MI to MRI on ECG MRI & SPECT
1 48M 6(days) V,-V, #(days)
2 62M 7 V-V, 24
3 67M i V-V 24
4 72M 3 V-V, 24
5 43M 14 I av,, V.-V, 17
6 45M 10 V-V, 10
7 69M 20 I, III, aVe 4
8 63F 14 G—) 7
9 33M 16 V,-V, 14

10 50M 12 I av,, V,-V, 3
11 75M 16 II, III, aVg 7**
12 T0M 9 II III, aVy 11
13 59M 13 V.-V 14
14 52M 17 I, aVy, V,-V, 10
15 44M 13 11, IIT, aVe 3
16 61F* 16 V., V. 23
17 67TM 26 11, II1, aVe 9
18 68M 10 V, 16
19 9F 15 Vi-Vs 11
20 T8F* 20 V-V, b**
21 59M 15 V-V, 14
22 44M 19 V.-V, 2
23 58M 23 I, aVy, V,-V, 2
24 76M 19 Vi-Vs 9
25 65M 23 V;-V, 9
26 1M 34(meos.) II, 111, aV 31
27 53M 24 II, 111, aV gre
28 62M 32 I, 111, aV¢ 7
29 51M 20 Vs, V. P
30 48M 77 II, 111, aVe 2
31 67TM 12 (=) 5
32 56M 11 IL, 111, aVg G
33 T0F 48 (=2 2
34 66M 40 IL III, aVe 2
35 M 60 =) 9
36 8M 21 IIT, aVg, V-V, B
37 58M 53 IL 101, aVg b+
38 68F 1 IL II1, aVg, V-V, 2
39 50M 54 (- 2
40 60M 9 V.-V 2
41 52M 2 II, III, aVg, V-V, 26**

MI: myocardial infarction MRI: magnetic resonance imaging SPECT : single photon
emission CT
* . reattack of MI ** . cine MRI preceded by SPECT studies
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Fig. 1 Scheme for cine MRI positioning
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Fig. 2 Cardiac segments in cross section
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Table 2 Accordance rate of diagnosis between
cine MRI and SPECT in each segment

Segment 1 2 3 4 Total
B 35/39  29/30  35/39  30/39  129/156
o 89.7) (74.4) (89.7) (76.9) (82.7)

: 40/41  33/41  36/41  37/41 146/164
Middle (g7 6) (80.5) (87.8) (90.2) (89.0)
A 34/40  34/40  33/40  32/40 133/160
e (85.0) (85.00 (82.5) (80.0) (B3.1)
()%

Table 3 Status of wall motion on cine MRI
according to SPECT findings in acute infarctions

SPECT
MI normal

Normal 2 5

Base Hypokinesis 1 0
(8)  Akinesis 0 0
Dyskinesis 0 0
Normal 1 g9
Middle Hypokinesis 5 0
(16)  Akinesis 1 0
Dyskinesis 0 0
Normal ] 2
Apex  Hypokinesis 6 0
a2) Akinesis 3 0
Dyskinesis i 0

( J: No. of segments
MI: segment with myocardial infarction

% (7/54), (»3:%023.4% (9/38) TH -1z, 18k
FTIROET6.4% (3/47), RET.0% (3/43),
DRHB12.1% (4/33) Thoic, ThbITHEIH
o8 E o1 segment T akinesis 3% b iz
D B T3 T hypokinesis =& - 7= (Table
3~5),

BEOMEAYEHT Y ESWRECIMA 13/21,
61.9%), f&tEFET1060 (10/16, 62.5%) @D
fo BHERED 5 PhCBE O KBIIRFH M Dz,
FARMERE 16, BRSO, 1M 2 Al
K FDI,

2) AOEHE O

7 4 v ATEEE M T OO BEEE o JIE
CHDWTIET —F 777 b, LEH L O5ERE,

X OWLEE, Okt B partial  volume
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Table 4 Status of wall motion on cine MRI
according to SPECT findings in subacute infarc-

tions

SPECT
MI normal

Normal 16 55

Base Hypokinesis 10 0
Y Akinesis 3 0
Dyskinesis 0 0
Normal 5 47
Middle Hypokinesis 14 7
(84)  Akinesis 9 0
Dyskinesis 2 0
Normal 7 29

Apex  Hypokinesis 26 8
(B4 Akinesis 9 1
Dyskinesis 4 0

( J: No. of segments
MI: segment with myocardial infarction

Table 5 Status of wall motion on cine MRI
according to SPECT findings in chronic infarc-
tions

SPECT
MI normal
Normal 6 44
Base  Hypokinesis 10 3
(64) Alkinesis 1 i]
Dyskinesis 0 ]
Normal 2 40
Middle Hypokinesis 16 3
(64 Akinesis 3 0
Dyskinesis 0 0
Normal 7 29
Apex  Hypokinesis 14 4
(64 Akinesis ] 0
Dyskinesis 2 0

( J: No. of segments
MI: segment with myocardial infarction

effect 7 & o = ob I 5E 7 W] §E 7% segment 532 -
fo. WEFRETH - fo OILLIEIETT6.9% (120/
156), FRIBT5.1%(156/164), [14LEET88.8%
(142/160) TH b, EZFRTTOEEIF D R
HFTHh oo, BERAIELSFEETH - 12418(87.1%)
@ segment 122\ T SPECT TR THE L7 E
ER LBETTH TR L,
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Table 6 Thickness of myocardium measured on cine MRI in acute myocardial infarctions

SPECT
Base Middle Apex
MI normal MI normal MI normal
Thickness, diastole (mm) 8.6+1.4 9.6+0.2 9.6+4.7 8.9+1.2 8.4%2.0 8.4+0.1
L ns - L ns - L ns.
Thickness, systole (mm) 11.2+£2.1 13.1+1.1 12.2+6.3 16.4+1.6 9.3+2.7 16.7+0.1
L ns. - L ns - L ns. -
Absolute thickening (mm) 2.6+0.7 3.5+0.8 2.6+2.9 7.5+1.5 1.0+0.9 8.3+0.1
L ns - L p<0.001 - L ns -
% thickening (%) 30.0+3.3 36.6+8.1 25.5+26.3 86.1+£22.2 11.3+9.7 99.4+2.5
NS, — p<0.001 L ns. -
@ (2 )] @ (€)] @

MI : segment with myocardial infarction

( J: No. of segments

Table 7 Thickness of myocardium measured on cine MRI in subacute myocardial infarctions

SPECT

Base Middle Apex

MI normal MI normal MI normal

Thickness, diastole (mm) 10.6+3.1 9.7:£2.2 8.2+2.6 9.9+2.1 7.5:£2.3 8.9+1.7
NS. — p<<0.005 p<0.005

Thickness, systole (mm) 12.5+3.4 13.1+3.1 10.1%+4.2 15.0+2.8 9.0+3.7 13.7+3.4
NS — p<0.001 p<0.00]

Absolute thickening  (mm) 1.9+1.8 3.4%2.5 1.842.3 5.1+2.2 1.6+2.1 4.7+2.2
p<0.05 i p<0.001 K| p<0.001

% thickening (%) 20.6+19.6 37.3:£27.0 20.2+24.7 53.0+26.0 18.7+23.8 51.5+22.9
p<0.05 J p<:0.001 p<0.001

(22) (45) [€2)] 49 (42) (32)

MI: segment with myocardial infarction
( J): No. of segments

Table 8 Thickness of myocardium measured on cine MRI in chronic myocardial infarctions

SPECT

Base Middle Apex

MI normal MI normal MI normal

Thickness, diastole ~ (mm) 7.7+1.4 10.4%2.1 7.8£1.7 10.7#2.1 6.9%2.5 9.6+1.6
p<0.001 p<0.001 L p<o0.001

Thickness, systole (mm) 8.9+£2.2 12.6+3.2 9.6+2.9 16.4%+3.3 8.844.1 15.0%3.3
p<0.001 p<0.001 L p<0.001

Absolute thickening (mm) 1.2+2.2 2.1+2.5 1.8+1.7 5.7+2.3 1.94:2.4 5.4+2.5
N.S. p<0.001 = p<0.001

% thickening (%) 17.5+31.0 21.1424.0 20.8+20.2 54.7+25.1 24.3+28.8 56.6+27.3
N.S. p<0.001 | L p<0.001

(16) 33 @ 41 (29) (28)

(16)

MI: segment with myocardial infarction
( ): No. of segments

BAREHREIE #53%
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SERE 5 4E 1 A25H (17)

%= 17

25.5% TH ~ 7z (Table 6),

HAMR R CTURRRE, LR TRIRER
OFIE, IUEGAE, absolute thickening, %
thickening & & FEEHNAD bk, BT

p

Lis Fig. 3 b58-year-old male with

32 anterior infarction (case 23).
A, Cine MRI of apex of left
ventricle shows a marked thin-
ning of anteroseptal wall
(arrows). B, SPECT reveals an
extensive perfusion defect due
to infarction.
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18.7%TH - 7= (Table 7).
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Fig. 4 52-year-old male with
extensive anterior infarction
(case 14).

A, Cine MRI of middle of left
ventricle shows hypokinesis of
anterior wall and septum
(arrows). Pericardial fluid is
’ noted as a band of high signal-
intensity along left ventricle

/ r (arrowheads). B, SPECT dem-

onstrates a perfusion defect due
to infarction in antero-septal
wall.

W ¢
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2D-echo e & THIE{fThsbh Tk b, MHELS
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