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This study was undertaken to determine the value of gadolinium dimeglumine (Gd-DTPA) enhanced MRI
in the diagnosis of acute myocardial infarction.

Seven cats were subjected to 2 hours of left anterior descending coronary arteryocclusion (group 1) and 8
cats to 1 hour of occlusion (group 2). Reperfusion was followed by taking T1-weighted MR images at 5, 15,
30, 45, 60 minutes after Gd-DTPA (0.2 mmol/kg) injection. Myocardial enhancement patterns were categorized
into three zones (central ischemic, peripheral ischemic, and normal) or two zones (ischemic and normal) and
the presence of injured myocardium in each zone was confirmed by 2,3,5-triphenyltetrazolium chloride (TTC)
staining. Signal intensity (SI) of each zone was evaluated relative to back muscle in regard to its chronological
changes and difference among the zones.

Group 1 displayed three zones of enhancement in 6 cats whereas 1 cat in group 1 and all in group 2 showed
two zones of enhancement. Intermediate SI central zone was compatible but smaller than TTC nonstained area,
and determined to be a persistently occlusive injury. High SI peripheral zone in group 1 and high SI ischemic
zone in group 2 were stained and determined as reperfused injury although reversibility was not definite. The
peak SI, occurring 15 minutes after Gd-DTPA injection, of 2.47+0.48 at peripheral zone was greater than
that of 1.66-0.36 at central zone in group 1 and of 1.81+0.41 at ischemic zone in group 2 (p < 0.05). SI
of injured myocardium increased more rapidly and decreased more gradually than that of normal myocardium.
That the features of SI change with time in injured myocardium was compatible with the results of other studies
using different contrast agents.

Gd-DTPA enhanced MRI differentiated persistently occlusive injury as central intermediate SI, and reperfused
injury as homogenous high SI, with the maximal contrast between the two at 15 minutes after contrast injection,
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thus indicating the value of Gd-DTPA enhanced MRI in the diagnosis of acute myocardial infarction.
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FEA7E 3,100004] 4,200 g (3 F 3,600g)Q0 150}2] 9
319k0]E  ketamin (Ketara; Parke-Davis & Co., Seoul,
korea) (10mg/kg IM)e. 2 XA X]Z1¥ atropine sulfate
(Dae Won Pharmaceutical, Seoul, Korea) (0.05 mg/kg IM)
& F9 4. 74 ngole ZIAH IUNAA (R-60;
Aika Medical Corp., Matsudo City, Japamy¢} Q73 7]=
W 43S £3lo] 2% halothaneo 2 uld A|Fch &
0|2 A 2= pancuronium bromide (Panslan; Reyon Phar-
maceutical, Seoul, Korea) (0.6 mgkg im)S A& 3%
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Fig. 1. Representative MR Images obtained during reperfusion
(@), at 5 min (b), 15 min (c), 30 min (d), 45 min (e}, and 60
min (f) after contrast material injection subsequent to 2 hr
occlusion in a cat with apparent myocardial infarction at TTC
staining (g, next page). The ischemic area (arrow) is depicted
as wall thinning withdecreased Sl before contrast injection (a).
The peripheral ischemic zone (arrows in d) reveals diffuse
strong enhancement, while the central ischemic zone
(arrowheads in d) shows intermediate S| which is compatible
with but smaller than the unstained area, indicative of infarction,
on TTC-stained specimen (g, next page).
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Fig. 2. Sequential changes in Sl of cat myocardium in group
1 with infarction at TTC staining. During occlusion and during
reperfusion previous to the administeration of Gd-DTPA, Si of
central ischemic zone decreases. After Gd-DTPA injection, SI
rises rapidly within 5 min. Maximal contrast between the zones
are shown at 15 min when the peak S| of peripheral zone is
the highest. Subsequent gradual decrease in Sl is shown with
persistent enhancement of peripheral zone at 60 min. BL =
baseline, Occ = occlusion.

Table 1. Signal intensity of ischemic myocardium relative to back muscle

Group 1 Group 2

Central Peripheral Normal Ischemic Normal

Baseline 74+ 23% 92+.17 92 +.18 74+ .18 78+ .24

Postocclusion .681.16 84+.17 9 +2 96+.09 99+.14

Postreperfusion .61+.19 1.1+.21 92+.13 124+ 2 1.2 £.29
Postcontrast

5 min 1.51+.38 1.95+ .43 i3 .19 1.72+ .35 124+ .27

15 1.66+.36 247+ .48 1.36+.33 1.81+ .41 1.33+.24

30 1.32+.28 191+.21 1.07+.14 1.69+.38 127+.11

45 1.13+.33 1.55+.16 96+ .23 1.55+ .27 1.11x.16

60 1.11+.29 1.38+.31 I5+.19 1.58+.29 98+.17

Note *mean=*standard deviation
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ol r} £ o]} (Fig. 1). 31 group 28] BE oo
Ae 94 A&7t FAst vjdAA] Ao e
431 A) gktel (Fig. 3).

T groupEollA 7+ Fede] 7% (baseline) SI= 1.05
t} zZtokri(Table 1). Group lol|A] 7zt Fde] w4 247+
¥ SI& 7| SIEt} zbgtow(Fig. 2) ¥HH, group 20
Az Fdo] A 1A 7HE SIE 7% SIRuE HA|u
o] A3 1.0Eeh= 2AdchFig 4). AHJFF group 18] F

Fig. 3. Representative MR images obtained at 5 min (a), 15 min
(b), 30 min (c), 45 min (d), and 60 min (e) after contrast material
injection subsequent to 1 hr occlusion in a cat without apparent
infarction at TTC staining (f, next page). The ischemic zone
(arrow in b) reveals diffuse strong enhancement which is well
stained without delineation from normal myocardium on TTC
stained specimen (f, next page), indicative of reperfused
reversible or irreversible injury.
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Fig. 4. Sequential changes in Sl of cat myocardium in group
2 without infarction at TTC staining. After Gd-DTPA injection,
Sl rises rapidly within 5 min. Maximal contrast between the
zones are shown at around 15 min when the Sl of ischemic
zone is at its peak but is smaller than that of peripheral zone
in Fig. 2.
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