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Digital subtraction angi-
~ography and Fourier
analysis of the left ven-
triculography : New
methods of analyzing left
ventricular function
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Summary

To evaluate two new methods of analyzing left ventricular function, digital subtraction left ven-
triculography (DSLV) and Fourier analysis of left ventriculography (FALV) were performed after
conventional left ventriculography (LV) in 17 consecutive catheterized cases.

Ejection fraction of FALV and LV corresponded closely with the correlation coefficient of
0.906, while segmental wall motion corresponded less with the range of correlation coefficients from
0.56 for the apical segment to 0.94 for the anterior wall. In 10 cases with asynergic segments of the left
ventricle, Fourier analysis showed less hypokinesis in four (all had hypokinesis at the septal segment),
the same degree in five and more in one case, suggesting the possibility of FALV to evaluate three-
dimensional left ventricular function in a single projection.
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Fig. 1. Results of the regional wall motion analysis of left ventriculograms.

Percent diameter change of each segment is expressed graphically, while contours of the left

ventricle at end-diastole and end-systole are displayed at the right.
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Fig. 2. Display of the wall motion analysis of digital subtraction angiography of the same

case as in Fig. 1.
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Fig. 3. Results of Fourier analysis of the same case as in Fig. 1.
Left ventriculogram at end-diastole (upper left), traced contour of the left ventricle at both end-
diastole and end-systole (upper right), phase image of the first degree (lower left), and amplitude

image of the first degree (lower right) are shown.

At the phase image, phase is expressed as 0 degree (blue, upper most in the scaling column) to
360 degree (blue, lower most) and at the amplitude image, amplitude is expressed as 0 (blue, upper

most in the scaling column) to 1 (green, lower most in the column).
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100, Table 1. Regional wall motion by percent di-
. ameter change

o . .:..° Segment LV(%) DSLV(%) r LV-DSLV(%)

3\’ o 1 38+13.6 36+11.7 0.80 2+ 8.2

L .0 2 454206 42+17.7 0.92 3+ 8.0

3 ® 3 43+25.0 37+19.5 0.94 7+ 9.5

< 4 40+23.6 31+17.4 0.93 9+ 9.9

8 5 35+19.3 24+14.2 0.84 11+10.7
r=0.906 6 294189 27+19.1 0.68 2+15.2

0 —_— 7 44+21.8 49+19.7 0.56 — 6+19.6

0 100 8 54+15.3 53+18.2 0.67 0+13.9

CINE-LV EF (%) 9 53+17.7 52+16.8 0.79 2+11.2

Fig. 4. Ejection fraction obtained in regular left 10 S1£17.3 482152 0.79 22106
& S 11 324136 33+128 080 — 1+ 9.3
vontriculography (CINE-LV EF) and in digital 12 17413.5 21+ 5.9 0.36 — 4t 74

angiography (DSA-LV EF).

The values correspond closely with correlation coef-
ficient of 0.906 and DSA-LV EF=CINE-LV EF x
0.839+11.47 (%).

LVY% and DSLV(%)=regional wall motion ex-
pressed by percent diameter change of each segment at
regular left ventriculogram (LV) and digital subtrac-
tion ventriculogram (DSLV); LV-DSA(%)=differ-

ence between LV(%) and DSLV(%).

Fig. 5. Correlation coefficients of wall motion of each segment between conventional
left ventriculograms and digital subtraction left ventriculograms.

— 245



R, AR AR, B

Table 2. Relation between cineangiographic
evaluation and Fourier analysis at the
asynergic area and reasons for dis-

agreement

gig:z;%ic Fourier analysis Reasons
Apex More asynergic  Filling defect
Apex Less asynergic Septal hypokinesis
Antero-apical Less asynergic Septal hypokinesis
Anterior Equal
Antero-apical Less asynergic Septal hypokinesis
Anterior Equal
Apex Equal

Antero-apical Less asynergic Septal hypokinesis

Antero-apical Equal
Anterior
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