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Summary

Sixty-one cases with ischemic heart disease were examined with ECG-gated computed tomography
(CT), and left ventricular (LV) wall properties were evaluated by the end-diastolic and end-systolic
images of LV slices in terms of LV inner wall motion, LV wall thickness change in cardiac cycle and
LV wall thinning.

1) Inner wall motion abnormalities of LV were detected by superimposing ED and ES images,
and these coincided with angiocardiographic findings in 82% of LV segments, while assessment was
difficult in the septal side because of its poor wall motion even in normal cases. In CT examination,
both “ hypokinesis ” and * dyskinesis "’ in left ventriculography (LVG) were likely to be expressed
as “ akinesis *’ due to poor time resolution, causing difficulty in assessing the severity of abnormality.

2) In CT examination, changes in LV wall thickness during cardiac cycle were easily evaluated,
especially in the septal segments. LV segments of a poor thickness change were well correlated with
those of the abnormal wall motion assessed by LVG in 72% of LV segments.

3) In CT, LV wall contractility was finally evaluated by the combination of inner wall motion
and wall thickness change, and the final assessments agreed with those observed in LVG in 849 of
LV segments.

4) LV segments of abnormal motion evaluated by both inner wall motion and wall thickness
change in CT image were well correlated with those observed by LVG (75%), and were thought to
imply severe myocardial ischemia.

5) A great part of LV segments with wall thinning corresponded to the severely impaired wall
motion observed in LVG (83%) and clinically identified myocardial infarction (87%). Wall thinning was
well correlated with infarction.
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6) As a result, LV wall properties in ischemic heart disease were classified by CT based on the
following features; A) LV segment with the abnormality of either inner wall motion or wall thickness
change (“ mild ischemia ”’), B) L'V segment with the abnormalities of both inner wall motion and wall

thickness change (‘‘ severe ischemia ), and C) LV segment with wall thinning concomitant with the

finding of B) (presence of ‘‘ myocardial infarction ).
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Fig. 1. Program of ECG-gated scanning.

Fig. 2. ECG-gated images.
This is not a case of ischemic heart disease but of hypertrophic cardiomyopathy. The RR interval

is devided into 12 sections and the image is obtained in each section. Image No. 1 is on R wave

and following images are toward the next R wave. Image No. 1 is an end-diastole and No. 6 is an

end-systole. Left ventricuvar wall thickening and systolic obliteration of the cavity are clearly seen.
ED =end-diastole; ES=end-systole.
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Fig. 3. ECG-gated images of the ‘‘ long-axis’

axis ’ images (right).
RV =right ventricle; LV =left ventricle.
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’ slices.

and ‘“ short-axis’
The “ long-axis >’ images (left) are similar to the 4-chamber view, while LV is ring-like in the ““ short-
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ED ES superimposed

Fig. 4. Inner wall motion of the left ventricle (LV).
LV inner wall motion is evaluated by superimposition of end-diastolic (ED) and end-systolic (ES)
images. Normal pattern of wall motion is shown in this scheme.

ED

Fig. 5. Normal inner wall motion of LV.
This case with angina pectoris shows normal contraction of LV wall, and inner wall is fully retracted

)

concentrically in end-systole. These are ‘‘ long-axis”’ images.
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Fig. 6. Impaired inner wall motion of LV.
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This is a case of old anterior myocardial infarction. The inner wall of the apex and the anterior

septum of LV shows akinetic motion (arrows). These are

“« 3

short-axis ”’ images.
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Fig. 7. Impaired inner wall motion of LV.
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This is a case of myocardial infarction (old inferior—posterior of large size) and LV wall indicated

by arrows shows akinetic motion. Short-axis images.
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Fig. 8. Corresponding sites of LV wall between CT and standard left ventriculography.
PS=posterior septum; AS=anterior septum; AL=anterolateral; AP=apex; AF=anterior free
wall; PF=posterior free wall; IF=inferior; PT=posterior; RAO=right anterior oblique; LAO=

left anterior oblique.
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Table 1. LV inner wall motion: CT and LVG

LYG
cT ° X P accuracy
o 28 2 3
84 %
Ps X o 1
° hd = es
As X 15 27 s
AL (o] 16 L >0
X 1 21
AL~ o 1e 6 ea
Ap | X a3 a2
(o] Qo0
AF
X 17
o as k4 3
PF
X 2 a 2 es
IF~ Ov 27 q
e8
PT (X 1 11
TOTAL 231 /283 82 %

“X” or “O” means whether a segment shows
abnormality or not, and the severity of abnormality is
neglected. Diagnostic accuracy (concurrence) is 82%
in total. LV=left ventricle; CT=computed tomo-
graphy; LVG=left ventriculography.
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Table 2. LV wall thickness change in cardiac
cycle: CT and LVG

LVG
cT o e 2 accuracy
[o] 3
PS i bl 3 84 %
X 3 7
[e] 22 16 1
AS X 5 12 2 ez
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78
AP | X 2 28
o 45
F
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o 36 7 a
PF 76
X e s
IF~ (o] 6 1
7a
PT |X 10 13
TOTAL 228 / an 72%

Diagnostic concurrence is 72%.
Abbreviations: see Table 1.
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Table 3. LV wall contractility: CT and LVG

LvG accuracy
CT o X ?
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X 2 6 1 d
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AS (-1 ]
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o
AF 4=
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PF o] 1 6 .
X s s 1
IF ~ o 24 o
PT |X s 14 ee
TOTAL 257 / 3an ea,,

Wall contractility is finally assessed by combina-
tion of both “ inner wall motion >’ and *‘ wall thickness
change ” in cardiac cycle, and diagnostic concurrence
is 849%. Abbreviations: see Table 1.
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Table 4. Impaired LV contractility: Assess-
ment of severity

CT MILD ~
G SEVERE NEGATIVE
NONE ~
55 18 73
DYSKINESIS
OTHERS 18
73

“ Severe ” in CT means the segments showing both
inner wall motion abnormality and wall thickness
change abnormality. “ Mild-negative ’ means the
segments showing only one of these two kinds of
abnormalities, or showing no abnormality.
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Fig. 9. “ Normal” thinning of the left ventricular (LV) wall.
1=posterior septum, 2=apex, 3 =infero-posterior wall.

Fig. 10. LV wall thinning: Relative assessment.
This is a case of old anterior myocardial infarction. The wall of LV apex is obviously thinned, but

the real measurement value of apical wall thickness is not so reduced because of the hypertrophy of
LV wall due to longstanding hypertension. LV mural thrombus is associated.
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Table 5. LV wall thinning: Correlation tot he
severity of impaired LV contractility

in LVG
we T (4) (=)
NONE ~
43 29 72
DYSKINESIS
OTHERS 9
52

Correlation of LV wall thinning in CT with im-
paired wall motion in LVG is shown. Eighty-three
% of LV segments with wall thinning show seve-
rely impaired wall motion in LVG.

Boohs.
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Table 6. LV wall thinning: Correlation to
myocardial infarction

INFARCTION
CASES [ 2 rence
PS o o o
AS k4 rd o 100 %
AL 3 3 o 100
AL~~~
AP | 29 | 24 s a3
AF [ s o 100
PF o o o
I1F ~
P.T -3 (-3 2 78
4as
TOTAL g o7,

Correlation of LV wall thinning in CT with myo-
cardial infarction.

INFARCTION+: LV segments clinically identified as
myocardial infarction by several pro-
cedures such as ECG, echocardiogram,
LVG, radio-isotope methods, etc.

?: segments in which infarction is not
identified clinically
Myocardial infarction is identified in 87% of
segments with wall thinning in CT.

WALL MOTION
ABNORMALITY

THICKNESS CHANGE MILD
ABNORMALITY = ISCHEMIA

or

-
COMBINED SEVERE
= i1SCHEMIA
R 4
[wrm WALL THINNING I — WITH
INFARCTION

Fig. 11. Three gardes of LV wall character-
istics of the ischemic heart in CT.
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Fig. 12. Three cases with different wall characteristics of LV.
In case A (top), anteroseptal-apical region of the LV (arrow) shows the abnormality of inner wall
motion, but the wall thickness change in cardiac cycle is sufficient and no wall thinning is observed.

This indicates probable ‘ mild ischemia” of that region.

In case B (middle), the apex-anterior free wall (arrow) shows combined abnormalities of both inner
wall motion and wall thickness change, but wall thinning has not yet occurred. “ Severe ischemia >’ of
that region is indicated.

In case C (bottom), wall thinning is added to both abnormalities of inner wall motion and wall
thickness change in the apical region (arrow). Myocardial infarction is obvious concomitantly with
‘“ severe ischemia ”.

ED=end-diastole; ES=end-systole.
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