Journal of Cardiography 16: 319-329, 1986

WFore 7 — ) = @Hiz Left ventricular wall

LrREEEBREZME motion  abnormalities

284 evaluated by factor ana-
lysis as compared with
Fourier analysis

A —1= Kazuyoshi HIROTA

AR ERE Yoshiyasu IKUNO

SRR B Toshio NISHIKIMI

I % Takahiko KAWARABAYASHI
FHERT Kayoko MURAI

ZH Yk Mitsutaka YASUDA
/N 3 Hisao OKU

N —F Kazuhide TAKEUCHI

®’H FE Tadanao TAKEDA

BE B Hironobu OCHI*

Summary

Factor analysis was applied to multigated cardiac pool scintigraphy to evaluate its ability to detect
left ventricular wall motion abnormalities in 35 patients with old myocardial infarction (MI), and in
12 control cases with normal left ventriculography. All cases were also evaluated by conventional Fourier
analysis. In most cases with normal left ventriculography, the ventricular and atrial factors were ex-
tracted by factor analysis. In cases with MI, the third factor was obtained in the left ventricle cor-
responding to wall motion abnormality. Each case was scored according to the coincidence of findings
of ventriculography and those of factor analysis or Fourier analysis. Scores were recorded for three items;
the existence, location, and degree of asynergy. In cases of MI, the detection rate of asynergy was 94%
by factor analysis, 83%, by Fourier analysis, and the agreement in respect to location was 71%, and 66%,
respectively. Factor analysis had higher scores than Fourier analysis, but this was not significant. The
interobserver error of factor analysis was less than that of Fourier analysis. Factor analysis can display
locations and dynamic motion curves of asynergy, and it is regarded as a useful method for detecting
and evaluating left ventricular wall motion abnormalities.
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Table 1. Materials

Old myocardial infarction 35
Anterior infarction 22
Inferior infarction 13

Control (normal left ventriculography) 12
Atypical chest pain 9

Vasospastic angina
Paroxysmal ventricular tachycardia 1

Total 47
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Table 2. Scoring criteria for agreement be-
tween RI ventriculography and con-
trast ventriculography

Agreement Existence Degree of
score of asynergy Location asynergy
3 + + +
2 + + -
1 + — -
0 _ - —
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Table 3. Results in the control group (normal left ventriculography)

Factor analysis

Fourier analysis Combination of both methods

Normal findings 11 cases (92%)

10 cases (83%) 10 cases (83%)

Abnormal findings 1 8%) 2 (17%) 2 (17%)

Table 4. Patient distribution by agreement score (cases with myocardial infarction)

Fourier \ Factor Score Score Score Score Total

analysis analysis 0 1 2 (cases)

Score 0 2 4 0 0 6

Score 1 0 2 3 1 6

Score 2 0 1 6 3 10

Score 3 0 1 2 10 13
Total (cases) 2 8 11 14 35

Table 5. Results in 35 cases with myocardial infarction

Findings of asynergy

Factor analysis

Combination of

Fourier analysis both methods

Agreement in existence (score=>1)

33 cases (94%)

29 cases (83%) 33 cases (94%)

Agreement in location (score=2) 25 (71%) 23 (66%) 27 (77%)
Agreement in degree (score=3) 14 40%) 13 (37%) 17 “49%)
Diagnosed as ‘‘ normal ”’ 2 (6%) 6 17%) 2 (6%)
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Table 6. Inter-observer errors

Factor Fourier

analysis analysis
Control group (12 cases) 2 cases 3 cases
MI group (35 cases) 1 5

MI =myocardial infarction.

Inter-observer errors were defined as follows: In
the control group, a case with conflicting diagnosis
among observers, and in the MI group, a case with
a 3 point score difference among observers.
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QYN TH Y, REBLO—HETE T L L h
71% (254) & 66% (23 f5) Lici by, FEER
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TholbDix 77% 274, ==a7 3 LLET
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HrE AR oHERKE Tz (Table 6), L&
WCOWTHRFHHT 26, 77—V = fifhr 3 flics v
THEEGH R O F HCEAOMEE 2 7.

® .« LAD VIEW

Fig. 1. Results of factor analysis in a normal case in the left anterior oblique (LAO) view.
Upper left: ventricular factor, upper right: atrial factor, lower left: the third factor, lower right:

superimposition of 3 factor images.

The ventricular factor curve shows normal left ventricular volume change, and vascular images
are included in the atrial factor. The third factor is not displayed in the heart.
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Fig. 2. Factor analysis in a case with anteroseptal myocardial infarction in the LAO view.
Upper left: ventricular factor, upper right: atrial / vascular factor, lower left: abnormal factor,

lower right: superimposed image.

The abnormal factor is displayed in the septal region and its dynamic curve shows dyskinetic motion
of the septal wall. These findings are compatible with contrast left ventriculography. The ventricular

factor curve shows nearly normal volume change.
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ANTERIOR VIEW

Fig. 3. Factor analysis in a case with anteroseptal myocardial infarction in the anterior

view.

The abnormal factor (lower left) shows anteroseptal wall motion abnormality. Its dynamic curve

displays dyskinesis of that area.
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Fig. 4. Same case as in Fig. 3 in LAO view.

LAD VIEW

The abnormal factor (lower left) shows septal akinesis, and these findings are compatible with those
of left ventriculography. The dynamic curve of the ventricular factor does not resemble the normal
left ventricular volume curve, and shows a decreased function in the diastolic filling phase.
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Fig. 5. A case with inferior infarction in the LAO view.
The abnormal factor (lower left) shows hypokinesis of the lower half of the left ventricle.
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Fig. 6. Same case as in Fig. 5 in the RAO view.
The normal ventricular factor (upper left) is displayed in the anterior wall ; the abnormal factor,
in the inferior wall. Contrast left ventriculography showed an aneurysm of the inferior wall and

hypokinesis of the posterior wall.
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