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Summary

To diagnose and characterize post-infarction left ventricular aneurysms, we performed exercise
thallium-201 myocardial single photon emission computed tomography (SPECT) combined with selec-
tive coronary angiography and left ventriculography. The subjects consisted of 79 patients with acute
myocardial infarction; 42 with anteroseptal, three with both anterior and inferior, 29 with inferior
and five with posterior infarction. Visual classification of ventricular wall morphology by either a hor-
izontal or a vertical long-axis image was designed into convergent (C), parallel (P) and divergent D)
types, according to the interrelationship between either septal and lateral wall or anterior and inferior
wall, respectively. This method was applied in poststress and delayed images, and these patients
were divided into five groups (Group A~E) in accordance with varying morphological types from
the poststress to the delayed as follows: C-C (Group A, 36 patients), P-C (Group B, 8), P-P (Group
C, 7), D-P (Group D, 5) and D-D (Group E, 23).

A high incidence (21/23) of a left ventricular aneurysm by left ventriculography was recognized in
Group E patients in comparison with other Groups. Provided that either Group D or E (all patients had
anterior infarction) had left ventricular aneurysms, the diagnostic sensitivity, specificity and accuracy
were 89%, 929, and 86%, respectively. Two of three patients with false negative diagnosis had only
apical involvement. Furthermore, these two Groups had significantly larger defect scores as calculated
by polar maps than did the other three Groups. When patients with anterior infarction with defect
scores of 200 or greater were defined positive, the sensitivity, specificity and accuracy of ventricular
aneurysms were 96%, 75% and 86%, respectively. One false negative case was apical infarction, and
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one of the two false positive cases was extensive anteroseptal infarction involving the apex.

These results suggest that a left ventricular aneurysm which is important in predicting prognostic
sequence could be diagnosed only by exercise SPECT, and that it could be characterized by extensive
and severe apicoanterior infarction and a divergent-type ventricular wall arrangement on a poststress

SPECT image.
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Fig. 1. Schematic representation of SPECT left
ventricular morphology.

Three typical morphological types on SPECT long-
axis images are defined as follows; convergence of
reciprocal left ventricular walls from the base to apex
of the myocardial images (type C), nearly parallel
arrangement (type P) and divergent contour (type D)
(upper panel). Then, five patient variables (type A-
E) are present according to morphological patterns
from poststress images to the delayed images on ex-
ercise SPECT studies (lower panel).
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Table 1. Correlations of contrast ventriculography with SPECT thallium-201 images for

diagnosis of aneurysms

Contrast ventriculography

SPECT 20T imaging (no. of patients)

results Total Type A Type B Type C Type D Type E
LV aneurysm 27 0 3 3 21
Ant/apical aneurysm 27 0 3 3 21
No aneurysm 52 8 4 2 2
Total no. of patients 79 8 7 5 23

SPECT =single photon emission computed tomography; LV =left ventricle; Ant=anterior.
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Fig. 2. Correlations between five patient popu-
lations with apicoanterior infarction and the
bull’s eye defect scores.

Types D and E have significantly higher defect
scores than do those of the other three groups. The
dotted line at defect score 200 is arbitrarily settled.
Twenty-four of 37 ventricular aneurysms are included
in types D and E. One type A patient ([]) who shows
a large defect score has extensive anteroseptal infarc-
tion without apical involvement.
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Table 2. Reliability of detection of left ventricular aneurysms by SPECT thallium-201
scintigraphy
Patient population nng}allats Sensitivity (%) Specificity (%) Accuracy (%)
Type (D and E) 79 24/27 (89) 48/52 (92) 24/28 (86)
Ant/apical infarction by SPECT 42 25/26 (96) 12/16 (75) 25/29 (86)

scintigraphy (defect score=200)

SPECT =single photon emission computed tomography; D, E=types D and E shown in Table 1; Ant=an-

terior.
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Fig. 3. A typical case of type A.

Both poststress (EX) and delayed (DE) images show convergent myocardial walls and the redis-
tribution in the anterior wall on the SPECT images. No abnormal wall motion is detected by left
ventriculography (LVG).
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Fig. 4. A typical case of type B.
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The poststress image (EX) shows parallel myocardial walls which became a convergent in type
on the delayed SPECT image (DE) with complete redistribution in the apex and anteroseptal wall.
The left ventriculogram (LVG) shows normal wall motion.

(Fig. 6).
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Fig. 5. Typical case of type C without a left ventricular aneurysm.
Both poststress (EX) and delayed (DE) images show a parallel myocardial pattern with the per-
manent defect in the apex. The left ventriculogram (LVG) shows apical akinesis.
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Fig. 6. Typical case of type D without left ventricular aneurysm.

Reciprocal walls of divergent-type in a poststress (EX) image improve to a parallel pattern in a
delayed image (ED) and incomplete redistribution is shown. Wall motion is normal on left ven-
triculograms (LVG).
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Fig. 7. Typical case of type E with left ventricular aneurysm.
Divergent walls are seen in both images and a large permanent defect in the extensive anterior

wall. A large aneurysm can be seen in the apex, and anterior and inferior walls.
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Fig. 8. A specific case of type A.

A convergent wall pattern in poststress (EX) and delayed (DE) images is typical but the defect
score, =200, is atypical for A. Note a small defect in the apex.
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