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Fig. 1. A. Postmortem image of the anterior portion of excised heart. The ligated vessel is the left anterior descending coronary artery.
B. Multiplanar reformatted image. Low attenuation area (arrow) represents infarct area.
C. TTC specimen shows infarction area as a low attenuated area and unstained myocardium (arrow).
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Fig. 2. Method of measuring volume ratio of infarct (A) and total myocardium (B) at mid ventricle level.

08
07 == T
08 e == -
Cos T —
R ¢ —
03 —_—
0.2 ——
0.1 b
0
AP MV BS

AP MY BS

Fig. 3. Contrast ratio difference in the area of infarct region
compared with normal region in myocardial walls at 3 differ-
ent levels in 16 rats (AP: apical level, MV: mid-ventricular lev-
el, BS: basal level). It shows significantly lower attenuation of
infarct area than that in normally perfused myocardium. Note.
CR = contrast ratio, Black bar = infarct myocardium, White
bar = normally perfused myocardium.

Fig. 4. Comparing percentage of infarct volume calculated
from MDCT images and TTC-stained specimens at 3 different
levels (AP: apical level, MV: mid-ventricular level, BS: basal
level). CT measurements led to slight overestimation of infarct
size (n=3). However, there was no statistical significance.
Note. White bar = CT volume, Black bar = volume of stained
area.

- 235 -



(16, 17)
phase)
bed)
(6, 18)
(
9) CT
@, 19).
(vascular bed)
@.
@6, 7).
(20-23)
5
circulation)
3
(r=10)
TT1C

, CT
(early
(microvascular
.CT

.CT

)

. MRI @3,
1
CT 2.
3
4
5
6
7
(collateral 8

29
9
, 5
10.
, 1

(’:T 11.

— 236 —

CT

CT
CT

g o o o

. Achenbach S, Giesler T, Ropers D, Ulzheimer S, Derlien H,

Schulte C, et al. Detection of coronary artery stenoses by contrast-
enhanced, retrospectively electrocardiographically-gated, multi-
slice spiral computed tomography. Circulation 2001;103:2535-2538
Nieman K, Oudkerk M, Rensing BJ, van Ooijen P, Munne A, van
Geuns R]J, et al. Coronary angiography with multi-slice computed
tomography. Lancet 2001;357:599-603

. Rensing BJ, Bongaerts A, van Geuns RJ, van Ooijen P, Oudkerk M,

de Feyter PJ. Intravenous coronary angiography by electron beam
computed tomography: a clinical evaluation. Circulation
1998;98:2509-2512

. Gray WR, Buja LM, Hagler HK, Parkey RW, Willerson ]T.

Computed tomography for localization and sizing of experimental
acute myocardial infarcts. Circulation 1978;58:497-504

. Doherty PW, Lipton M], Berninger WH, Skioldebrand CG,

Carlsson E, Redington RW. Detection and quantitation of myocar-
dial infarction in vivo using transmission computed tomography.
Circulation 1981;63:597-606

. Hoffmann U, Millea R, Enzweiler C, Ferencik M, Gulick S, Titus ],

et al. Acute myocardial infarction: contrast-enhanced multi-detec-
tor row CT in a porcine model. Radiology 2004;231:697-701

. Koyama Y, Mochizuki T, Higaki ]. Computed tomography assess-

ment of myocardial perfusion, viability, and function. | Magn
Reson Imaging 2004;19:800-815

. Goo HW, Kim DH, Lee SS, Park SB, Lim TH. The significance of

perfusion defect at myocardial perfusion MR imaging in a cat mod-
el of acute reperfused myocardial infarction. Korean J Radiol
2002;3:235-239

.Choi SI, Jiang CZ, Lim KH, Kim ST, Lim CH, Gong GY.

Application of breath-hold T2-weighted, first-pass perfusion and
gadolinium-enhanced T1-weighted MR imaging for assessment of
myocardial viability in a pig model. | Magn Reson Imaging
2000;11:476-480

Giesler T, Baum U, Ropers D, Ulzheimer S, Wenkel E, Mennicke
M, et al. Noninvasive visualization of coronary arteries using con-
trast-enhanced multidetector CT: influence of heart rate on image
quality and stenosis detection. AJR Am J Roentgenol 2002;179:911-
916

Flohr T, Bruder H, Stierstorfer K, Simon J, Schaller S, Ohnesorge



12.

13.

14.

15.

16.

17.

18.

19.

2007,56:233-238

B. New technical developments in multislice CT. Part II. Sub-mil-
limeter 16-slice scanning and increased gantry rotation speed for
cardiac imaging. Rofo 2002;174:1022-1027

Katritsis D, Efstathopoulos E, Betsou S, Korovesis S, Faulkner K,
Panayiotakis G, et al. Radiation exposure of patients and coronary
arteries in the stent era: a prospective study. Catheter Cardiovasc
Interv 2000; 51:259-264

Kim WY, Danias PG, Stuber M, Flamm SD, Plein S, Nagel E, et al.
Coronary magnetic resonance angiography for the detection of
coronary stenoses. N Engl ] Med 2001;345:1863-1869

Kroft L], de Roos A. Blood pool contrast agents for cardiovascular
MR imaging. ] Magn Reson Imaging 1999;10:395-403

Braunwald E, Kloner RA. Myocardial reperfusion: a double-edged
sword? J Clin Invest 1985;76:1713-1719

Naito H, Saito H, Ohta M, Takamiya M. Significance of ultrafast
computed tomography in cardiac imaging: usefulness in assess-
ment of myocardial characteristics and cardiac function. Jpn Circ J
1990;54:322-327

Knollmann FD, Muschick P, Krause W, Hausmann H, Hetzer R,
Felix R. Detection of myocardial ischemia by electron beam CT.
Experimental studies. Acta Radiol 2001;42:386-392

Koyama Y, Mochizuki T, Higaki J. Computed tomography assess-
ment of myocardial perfusion, viability, and function. J Magn
Reson Imaging 2004;19:800-15

Miller TD, Christian TF, Hopfenspirger MR, Hodge DO, Gersh BJ,

20.

21.

22.

23.

24.

- 237 —

Gibbons RJ. Infarct size after acute myocardial infarction mea-
sured by quantitative tomographic 99mTc sestamibi imaging pre-
dicts subsequent mortality. Circulation 1995;92:334-341

Park JM, Choe YH, Chang S, Sung YM, Kang SS, Kim M]J, et al.
Usefulness of multidetector-row CT in the evaluation of reper-
fused myocardial infarction in a rabbit model. Korean | Radiol
2004;5:19-24

Ko SM, Seo ]JB, Hong MK, Do KH, Lee SH, Lee ]S, et al.
Myocardial enhancement pattern in patients with acute myocar-
dial infarction on two-phase contrast-enhanced ECG-gated multi-
detector-row computed tomography. Clin Radiol 2006;61:417-422
Paul JF, Wartski M, Caussin C, Sigal-Cinqualbre A, Lancelin B,
Angel C, et al. Late defect on delayed contrast-enhanced multi-de-
tector row CT scans in the prediction of SPECT infarct size after
reperfused acute myocardial infarction: initial experience.
Radiology 2005;236:485-489

Lardo AC, Cordeiro MA, Silva C, Amado LC, George RT, Saliaris
AP et al. Contrast-enhanced multidetector computed tomography
viability imaging after myocardial infarction: characterization of
myocyte death, microvascular obstruction, and chronic scar.
Circulation 2006; 113:394-404

Toyota E, Warltier DC, Brock T, Ritman E, Kolz C, O’ Malley P, et
al. Vascular endothelial growth factor is required for coronary col-
lateral growth in the rat. Circulation 2005;112:2108-2113



J Korean Radiol Soc 2007;56:233-238

Occlusive Myocardial Infarction: Cardiac CT Perfusion in a Rat Model!
Hyung Woo Oh, M.D., Dong Hun Kim, M.D., Joo Nam Byun, M.D., Young Sook Kim, M.D.

'Department of Radiology, Chosun University, College of Medicine

Purpose: To test whether cardiac multidetector CT (MDCT) perfusion imaging can accurately delineate an ir-
reversibly damaged myocardium in animals with an occlusive myocardial infarction.

Materials and Methods: In 16 rats, the left anterior descending coronary arteries were ligated distal to its first
diagonal artery after a thoracotomy. Thirty minutes after the procedure, 16-slice MDCT (Sensation 16,
Siemens, Erlangen, Germany) was performed and delayed images were obtained up to 5 minutes after inject-
ing the contrast agent (0.2 mL/100g, 0.5 mL/sec). Ten rats were re-examined one week later. After CT scan-
ning, the rats were sacrificed and their hearts were extirpated for 2,3,5-triphenyltetrazolium chloride (TTC)
histochemical staining. The stained slices were compared with the CT images. The CT number (HU) of the in-
farct and non-infarct areas were estimated from the contrast ratio (CR).

Results: The CT attenuation in the infarct area was significantly lower than that in the normal myocardium.
Quantitative analysis of the CT attenuation revealed a significant difference in the CR and CT attenuation of
the infarct and reference areas (0.48+ 0.12 vs 0.64% 0.13, p<0.05, 163+ 46 HU vs 216 56 HU, p<0.05).
However, there were no significant differences in the CT numbers between the infarct and non-infarct areas
on the one-week follow-up.

Conclusion: A perfusion defect on MDCT indicates the myocardial damage in an animal model with occlusive
myocardial infarction.
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