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Summary

Relationship between left axis deviation and left anterior fascicular block (LAFB) was investigated
by estimating the ventricular excitation and contraction sequence using body surface potential map-
ping and phase image analysis by radionuclide ventriculography.

This study included seven normal persons, eight patients with complete right bundle branch
block (RBBB) without left axis deviation (LAD), twelve with RBBB and unblocked axis (determined
by the first half of the QRS complex) of 0° or farther deviated to the left (RBBB with LAD), and
three with isolated LAD. The isochrone ventricular activation maps (VAT maps) were obtained by
body surface mapping technique. Planar phase images in the left anterior oblique projection and
short-axis ventricular tomographic phase images using a seven-pinhole collimator were constructed
by ECG-gated equilibrium blood pool scintigrams.

On the VAT maps of RBBB, there was a markedly delayed conduction to the right ventricle, how-
ever, in the left ventricle, the excitation was initiated in the anterior paraseptal region, and it proceeded
rapidly toward the lateral and posterior walls, and in the same direction as normal. The VAT maps
of RBBB with LAD were categorized in three types according to the activation sequence in the left
ventricle. Type I, the same as maps of RBBB, consisted of three cases. Type II, four cases, showed
excitation starting from the apex and ascending in the anterior wall. There were five cases of type
I11, which showed the earliest excitation in the basal posteroparaseptal region, proceeding toward the
apex and ascending in the anterior wall. Type II was considered compatible with block of the left
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anterosuperior fascicle, and type III was that of left anterosuperior and midseptal fascicles. In types
IT and III, the phase delay in the left anterior wall was recognized in tomographic phase images, and
the difference between right and left ventricular mean phase angles in planar phase images was sig-
nificantly smaller than in cases of isolated RBBB, These were thought to support the existence of LAFB.
The range of the unblocked axis of RBBB with LAD was —3°~—13° (—7.74+5.0°) in type I, —8°~
—30° (—19.8£9.1°) in type II, and —33°~—60° (—51.0+10.9°) in type III. All cases with left axis
deviation beyond —30° were of type III, and suspected to have extensive damage, including the mid-
septal fascicle. Attention was also paid to the cases with LAFB of type II, even with left axis deviation
below —30°. In cases of LAD without other abnormalities, LAFB was distinguished by the VAT map
showing an ascending activation sequence in the left ventricle.

In conclusion, VAT maps and phase images were clinically useful for investigating LAFB in cases

of LAD.
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Fig. 1. Ventricular activation time (VAT) map in a normal subject (34-year-old man).
Numerical values in the map indicate the ventricular activation time (msec) on the isochronic lines.

The time interval of the isochronic lines is 5 msec.
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Fig. 2. VAT maps in patients with complete right bundle branch block (RBBB).

1=RBBB (60-year-old woman); 2=RBBB with left

axis deviation (¢ LAD) of type II (37-year-old

man); 3=RBBB ¢ LAD of type III (72-year-old man).
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Fig. 3. Phase images in a normal subject (A) and patients with complete right bundie
branch block (RBBB) without (B) and with left anterior fascicular block (LAFB) (C).

These are the same patients whose VAT maps are shown in Fig. 1 (A), Fig. 2-1 (B) and Fig. 2-3 (C).
Top: Planar phase images in left anterior oblique projection (PLANAR). Bottom: Tomographic
phase images (TOMO) of apical (1), middle (2) and basal (3) regions illustrated in the left panel.
Phase sequence is represented as in the color scale (right).
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Fig. 4. Unblocked axis in cases of RBBB & LAD.
I=type I; II=type II; III1=type III.
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Fig. 5. VAT map in a patient with left axis deviation (—54°) suspected of LAFB (55-year-

old man).
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Fig. 6. Difference between right and left ventricular mean phase angles [4 phase (RV-LV)]

in planar phase images.

The cases with LAFB suspected by VAT map are shown as closed circles and the cases without

LAFB as open circles.
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