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Abstract

Multi-channel magnetocardiography (MCG) has been proposed to detect ischemic heart disease because its sensitivity is
quite high comparing with other conventional diagnostic tools. Especially, current map and magnetic field map of MCG
provide crucial information on whether myocardiac muscles maintain the normal conduction pathway. In addition, MCG
parameters derived from repolarization are useful to detect coronary artery disease. Recently, there was a study reporting that
R- and T- wave amplitude are highly correlated with ischemic heart disease. In this study, we studied R- and T-wave
amplitude and their ratio as well as MCG parameters. MCG data from 20 young, 20 age-matched controls, and 20 myocardial
infarction (MI) patients were analyzed. As a result, MCG parameters showed significant change in MI patients comparing to
those of controls. R- and T-wave amplitude of MI patients showed a feature of severe ischemic heart disease even though it
was difficult to find consistent values. Further study is needed to reveal the relations between small T-wave amplitude and

coronary artery disease.
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Fig. 1. Cardiac wave form of MCG (averaged for 30 s and
root mean square).

Table 1. Amplitude of R- and T-wave peak and the ratio.
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(Unit: pT for R & T wave amplitude, millisecond for time)

R T R/T R-T time Slope:

YC 7.5+3.17 2.7+1.0™ 3.0+1.2° 232.8+12.3" 11.7+4.3"
AMC 5.242.0 1.240.6 51433 273.4+21.8 45424
UA 49425 1.120.4 4.6+1.9 295.2431.5" 3.8+1.5
NSTEMI 4.9+1.9 1.0+0.3 54425 285.3426.5 3.541.3

Note that statistical analysis was made between AMC and other groups;, Where *: p<0.05, **: p<0.01 and
slope=T_,mpiiae/(time(T-R)); Baseline of gradiometer, i.e., 4 cm in this study, is applied to amplitude values.
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Table 2. MCG parameter analysis for each group.
Parameters T CA T FMA TT_MAMx | TT_CAMx | TT_MAMn | TT_CAMn | T_MMR
(degree) (degree) (degree) (degree) (degree) (degree) (no unit)
YRange -5to0 77 -86 to -45 98t0-33 | -10t080 | -85t0-50 | -20t056 | 0.5to 1.0
DSensitivity 80.7 85.5 84.3 78.3 79.5 75.9 75.9
DSpecificity 75.4 75.4 75.4 71.9 78.9 75.4 66.7
YC 38.5+£20.7 -55.8+17.6 -53.2+16.6 43.7+20.8 -63.8+£15.7 31.8£16.8 0.84+0.20
AMC 43.2423.0 -53.1+£20.3 -37.2+£36.8 56.7£35.5 -67.2+14.2 20.8+£27.7 0.83+0.29
UA 45.6+60.2 -32.3+£50.7 -18.9+53.7 71.5+47.1 -48.5+42.8 36.6+71.3 0.78+0.42
NSTEMI | 111.3+83.97 | 21.14804" | 52.1264.2" | 133.2471.77 | -13.7£70.1"" |102.4£106.1""| 1.86+1.47"

" Reproduced by the permission from Annals of Medicine [5]. Where *: p<0.05, **: p<0.01.
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Fig. 3. Amplitude ratio of R to T wave peak and time gap
between R- and T-wave peak.
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