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Summary

This study was performed to evaluate the usefulness of the body surface isochrone map (VAT
map) for identifying the ventricular activation sequence, and it was correlated with the isopotential map.

Subjects consisted of 42 normal healthy adults, 18 patients with artificial ventricular pacemakers,
and 100 patients with ventricular premature beats (VPB). The sites of pacemaker implantations were
the right ventricular endocardial apex (nine cases), right ventricular epicardial apex (five cases), right
ventricular inflow tract (one case), left ventricular epicardial apex (one case), and posterior base of the
left ventricle via the coronary sinus (two cases).

An isopotential map was recorded by the mapper HPM-6500 (Chunichi-Denshi Co.) on the basis
of an 87 unipolar lead ECG, and a VAT isochrone map was drawn by a minicomputer.

The normal VAT map was classified by type according to alignment of isochrone lines, and their
frequency was 57.19, for type A, 16.79, for type B, and 26.29, for type C.

In the VAT map of ventricular pacing, the body surface area of initial isochrone lines represented
well the sites of pacemaker stimuli.

In the VAT map of VPB, the sites of origin of VPB agreed well with those as determined by the
previous study using an isopotential map.

The density of the isochrone lines suggested the mode of conduction via the specialized conduction
system or ventricular muscle.

The VAT map is a very useful diagnostic method to predict the ventricular activation sequence
more directly in a single sheet of the map.
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Fig. 1. Isopotential (top) and VAT isochrone
maps (bottom) (a 69-year old normal man).

Gray and white areas in isopotential map re-
present the positive and negative potentials, respec-
tively. The increment of isopotential lines is 40 'V
and that of VAT map i1s 4 msec. Six dots in the
anterior chest in both maps represent V,—Vy in the
standard 12-lead electrocardiogram. Sequential
changes of the zero-line of the isopotential map in the
chest are quite similar to those of the isochrone lines
of the VAT map.
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Fig. 2. Classification of three types (A, B and C)
of the normal VAT maps according to the initia-
tion of the first isochrone line and the alignment
of the lines.

The increment is 4 msec.
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Fig. 3. Isopotential (top) and VAT (bottom) maps
in a patient with the pacemaker implanted at
the right ventricular epicardial apex (a 53-year-
old woman).

The increment is 8 msec. The sites of initiation
and termination of the ventricular excitation are well
recognized by either the isopotential map or the VAT
map.
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Fig. 4. Isopotential (top) and VAT (bottom) maps
of ventricular premature beats (VPB) of right
ventricular outflow tract origin (a 40-year-old
woman).

The increment is 8 msec.

12, 1EE R CEMAMG i L.

VAT map T g de & £ 12 7E 2 S mH s
BIRE Y, L LESIT, MR Y ERF A
ETHKT L. ZoldsNE, SEMBRICBT S
BN LRI E NI TR OHER Ll T X <M
PlLT Wiz,

3) LmpiEkiR (Fig. 6)

FEMBRHCBWCTAERIERCH Y, £
HR O IE B T/ A3 L > ZE IS 2> & 22 o
BB TSI L2 > T, BKREMHpI» s A
Mas~ L B@h L 7.

VAT map (2B WTIE, ST EEE» Sk
0, —FHEIERICEE L EIITAHES~, b

— 528 —



TR & O EE a R

ack 64 Ant. Chest Back

=1814

Fig. 5. Isopotential (top) and VAT (bottom)
maps of VPB of right ventricular apex origin (a
66-year-old man).

The increment is 8 msec.
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Fig. 6. Isopotential (top) and VAT (bottom)
maps of VPB of left ventricular posterior base
origin (a 76-year-old man).

The increment is 8 msec.
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Fig. 7. Isopotential (top) and VAT (bottom)
maps of VPB of posterior division of left bundle
branch origin (a 9-year-old girl).

In the initial phase of ventricular excitation, these
maps do not correlate very closely with each other and
the first isochrone line suggests the site of origin of
VPB more directly. Sequential changes of the zero line
of the isopotential map located between the maximum
and the minimum are similar to those of isochrone
lines after 32 msec. The increment is 8 msec.
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Fig. 8. Isopotential (top) and VAT (bottom)
maps of VPB of high interventricular septum
origin (a 53-year old woman).

Near symmetrical distribution of the potentials along
the left midaxillary line in the isopotential map is well
represented by the nearly symmetrical alignment of
isochrone lines in the VAT map. The increment is
8 msec.
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