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Fig. 1 Diagram how to generate three-dimensional

display map.

(A) The short-axis cuts from the base of the
left ventricule to the endocardial aspect of the
apex were selected.

(B) The maximum-count circumferential pro-
files for each short-axis cut were generated
automatically. The distances (L) between the
center and the maximum-count points were
measured automatically, too.

(C) The lengthes of the circumferences of the
circles with the longest L (r) for each short-
axis cut were calculated.

(D) Pixel lines with each length of circum-
ference for each short-axis cut were arranged
from apex to base in order.

All counts on each maximum-count profile
were incorpolated into each pixel line.
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Table 1 Infarct surface area of patients with anterior MI in 3D-surface display method
Infarcted area (cm?)
. . TI-201 SPECT of °
Case Diagnosis infarcted site 3D-surface display Manual EF (%)
method method
1. K.M. ant.-sep.+lat. M1 A, S, Ap, P, PL 105.6 74.4 20.5
2. HA ant.-sep. MI A 28.6 15.3 48.9
3. CY ant.-sep.+lat. M1 A, Ap, P 33.0 18.1 42.0
4. K.T. subend. MI A, Ap, AL 19.6 9.6 43.0
5. S.K. broad ant. A,S,Ap, P, I 25.9 17.5 51.4
6. T.T. ant.-lat. M1 A, Ap,L, I, P 83.1 65.8 31.0

Abbreviations; A: anterior, AL: anterolateral, Ap: apical, S: septal, 1: inferior, P: posterior,

PL: posterolateral, MI: myocardial infarction
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Fig. 2 Estimation of infarct surface area with manual
method. The inscribed and circumscribed circles
for short-axis cut were set up.

The radius (r) of the inscribed circle, the radius
(R) of the circumscribed circle, and infarct
angle (¢) were measured.

Infarct surface area were estimated with above
formula.
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Fig. 3 3D-surface display maps of TI-201 distribution
in the phantom with a defect in the anterior or
the posterior wall.
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Fig. 4 Correlations between the calculated and the real surface areas in the phantom
for anterior defects (a) and inferior defects (b) respectively.
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Fig. 5 Short-axis images, 3D-surface display map, and Bull’s-eye map in a patient with
anterior MI (case 4).

measurement of infarct surface area
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Fig. 6 Correlation between 3D-surface display method Fig. 7 Correlation between ejection fractions (EF)
and manual method for estimation of infarct with Tc-99m RBC ECG-gated blood pool
surface areas in patients with anterior MI. method and infarct surface areas with 3D-

surface display method in patients with anterior
MI.
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Summary

Estimation of Infarct Size by Three-Dimensional Surface Display
Method of Myocardial Single Photon Emission CT with 201TIl

Masahiro KuBoTA*, Takatoshi Tsuba*, Hidenari AKiBA*, Kazuo MORITA*,
Minoru HosoBa**, Ryuichi BAN** and Takako HIRANO**

* Department of Radiology, Sapporo Medical College
**Shimadzu Corporation

To estimate infarct size, we devised three-dimen-
sional (3D) surface display method of 201T] myo-
cardial single photon emission CT (SPECT).

The method was performed with maximum-
count circumferential profiles (CPs) of short axis
views of 201T] myocardial SPECT. The counts of
maximum-count CP were put into a pixel line with
the calculated left ventricular circumferential length
on each short axis slice.

A 3D-surface display map was created by ar-
rangement of these pixel lines from apex to base
of left ventricle in order. The sizes of defects in
myocardial phantom were calculated by this
method.

There was a high correlation between the real
defect sizes and the calculated defect sizes.

In 6 patients with anterior myocardial infarc-

tion, the infarct sizes were calculated by this
method.

The extent of abnormality was identified by
automatic computer comparison of each patient’s
profiles with corresponding lower limits of normal
profiles.

The infarct sizes calculated by 3D-surface display
method were closely correlated not only with the
infarct sizes calculated by summation of defect
sizes in short axis views, but also with left ventricu-
lar ejection fractions. We concluded that the 3D-
surface display method of 201 Tl myocardial SPECT
is effective for noninvasive assessment of the extent
of myocardial infarction.

Key words: Myocardial surface display, Infarct
size, Single photon emission computed tomog-
raphy (SPECT), 201T] myocardial scintigraphy.
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