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ABSTRACT

Occlusive Myocardial Infarction :
Investigation of Cardiac CT Perfusion
in a Rat Model
Oh Hyung-Woo
Advisor : Prof. Byun Ju-Nam M.D., Ph.D.
Department of Medicine,

Graduate School of Chosun University

Purpose : To test whether cardiac CT perfusion imaging can accurately
delineate irreversibly damaged myocardium in occlusive myocardial infarction.
Materials and Methods : Author used 8 rats with thoracotomy and ligation of
left anterior descending coronary artery distal to its first diagonal artery. Also,
performed a series of enhanced CT in rats that undergo after 30 minutes of
occlusion and follow-up scan was done after 5 minutes. 3 rats were re-—
examined in one week later. After CT scanning, Rats were sacrified and
occlusive myocardial infarcted hearts were extirpated for 2,3,5-
triphenyltetrazolium chloride(TTC) histochemical staining. Stained slices were
compared with CT images. The CT numbers(HU) of the infarct and non-infarct
area on CT scan were estimated as contrast ratio(Contrast Ratio, CR=
(Infarction HU / Ventricle HU) / (Non-infarction HU / Ventricle HU))

Results : The CT numbers(HU) in the infarct area was significant lower than
that in normal myocardium. Quantitative analysis of CT attenuation showed

significant difference in the CR and CT attenuation of infarct and reference
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areas(p<0.05). The perfusion defects seen at perfusion CT scan showed
slightly larger area than unstained areas at TTC staining. However, the sizes of
the perfusion defects at perfusion CT correlated well with the sizes of
unstained areas at TTC staining(p(0.0@.

Conclusion : In a rat model, we could conclude that occlusive myocardial
infarction might be accurately detected on CT perfusion scan. The perfusion
defected area on CT represents the infarct area, irreversible myocardial

damage.

Keywords : Cardiac CT, Perfusion CT, Rat
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Figures

Fig.1l. Left: Postmortem image of the anterior portion of excised heart. The
ligated vessel is Left anterior descending artery. Middle: Multiplanar
reformatted image. Low attenuation(arrow) means infarction area. Right:
Correlated image of infarcted area on TTC staining. Note that infarction area

is displayed as low attenuated area and unstained myocardium(arrow).

Fig.2. CT number(HU) in perfusion defect area at the apical(left), mid-
ventriclular(middle), basal level(right) (n=8, acute models). Numbers in circular

area represents mean CT numbers.
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Fig.3. Method of measuring volume ratio of infarct and total myocardium at mid

ventricle and basal levels (n=3, Chronic models).
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Fig.4. CR difference in the area of infarct region compared with normal region
in myocardial walls at 3 different levels (Apical, mid-ventriclular, basal levels).
[t shows significant lower attenuation than that in normally perfused

myocardium. Note Non-I, non—intarct.
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Fig.5. Comparing percentage of infarct volume as calculated from MDCT images
and TTC-stained specimens. CT measurements led to slight overestimation of
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