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Quantitative evaluation
of various cardiac dis-
eases using body surface

mapping
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Summary

Body surface mapping (map) was used to evaluate various cardiac diseases quantitatively.

1. For 30 cases with old anterior myocardial infarction (AMI), map parameters were compared
with infarct size assessed by left ventriculography and 2'T1 myocardial scintigraphy (LV 9, asynergy
and 201T1 9, defect, respectively).

Parameters used in the present study were nSubtraction 40 (¥Subtr. 40), which were obtained by
the summation of voltages less than the lower limit of normal range (mean—2SD) at 40 msec from the
QRS onset and #Subtraction 10-60 (ZSubtr. 10-60), which was obtained by the integral of voltages
below the normal range, calculated each 10 msec to 60 msec, as well as the number of lead points with
Q waves of 30, 40 msec duration (nQ30, nQ40), and the summation of R voltages over the entire body
surface (ZR).

2. In 19 cases with aortic regurgitation (AR), R and S voltages in each lead were compared with
left ventricular diastolic dimension (LVDd) obtained by echocardiography.

3. In 43 healthy persons and two patients with RV pacing, the ventricular activation time was
measured in each lead (VAT map).

In AMI, nSubtr. 40 correlated best with LV %, asynergy (r=0.70, p<0.001). EF and 2'T1 9%,
defect were related to #nSubtr. 10-60 (r=0.83, p<0.001 and r=—0.85, p<0.001, respectively).

In AR, the R wave amplitudes in the right upper portion of the precordium correlated inversely
with LVDd (r=—0.76, p<0.001 in the lead at the right parasternal border in the 2nd intercostal space)
and those from the left lateral to the back were correlated (r=0.72, p<0.001 in the V¢ lead in the standard
ECG). S wave amplitudes in the right lower portion of the precordium and in an area along a diagonal
drawn from the left shoulder to the epigastrium correlated closely with LVDd (r=0.75, p<0.001 in
the V; lead in the standard ECG).
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Normal subjects exhibited three different types of VAT map patterns. VAT in the conventional
precordial leads, however, had approximately constant values and those in two cases with RV pacing

were markedly prolonged.

The results of this study indicated that body surface mapping provides quantitative information

about electrical events in the heart for clinical use.
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Fig. 1.

S Subtr(40) =4.4mV
S Subtr(10-60) =25.7mV

AK=24% H
HK=40%

=2015

An example of a subtraction map constructed by subtracting the potentials of the

normal mean minus 2 standard deviations from those of an infarction map.
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Fig. 2. Correlation of YSubtr. 40 with LV 9%,
asynergy.
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Fig. 3. Correlation of ZSbtr. 10-60 with *'T1 9,
defect.
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Fig. 4. Correlation of ZSubtr. 10-60 with ejec-
tion fraction (EF).
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(r=—-0.85, p<0.001, Fig. 4), on¢ 3Q (r=
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Fig. 5. Correlation of R amplitude in each lead with left ventricular end-diastolic dimen-

sion (LVDd).
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Bt ER &, ERFERO2EH A Y b h,
Type A, B 0fiZ0BABOML Th ol =
DE A 7X 144 (28%) TH ol

VAT map 28T, ZEHRISERE 12 FEL
BRI V, 25 Ve OFERLEBT 3R,
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Fig. 6. Correlation of S amplitude in each lead
with LVDd.
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Fig. 7. Normal ventricular activation time
(VAT) maps were classified in three types.
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Fig. 8. VAT maps during epicardial (upper
panel) and endocardial (lower panel) pacing of the
right ventricular apex.
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