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Abstract

The baseline selection is the first and important step to analyze magnetocardiography (MCG) parameters. There are no
difficulties to select the baseline between P- and Q-wave peak (P-Q interval) of MCG wave recorded from healthy subjects
because the P-Q intervals of the healthy subjects do not much vary. However, patients with ischemic heart disease often show
an unstable P-Q interval which does not seem to be appropriate for the baseline. In this case, T-P interval is alternatively
recommended for the baseline. However, there has been no study on the difference made by the baseline selection. In this
study, we studied the effect of the different baseline selection. MCG data were analyzed from twenty healthy subjects and
twenty one patients whose baselines were alternatively selected in the T-P interval for their inappropriate P-Q interval. Paired
T-test was used to compare two set of data. Fifteen parameters derived from the R-wave peak, the T-wave peak, and the
period, Tpaxs~Tmax, Were compared for the different baseline selection. As a result, most parameters did not show significant
differences (p>0.05) except few parameters. Therefore, there will be no significant differences if any one of two intervals
were selected for the MCG baseline. However, for the consistent analysis, P-Q interval is strongly recommended for the
baseline correction.
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Fig. 1. Baseline selection. In general, P-Q interval (a) is
selected. However, T-P interval is selected alternatively
when ST segment or the wave post T-wave is floated (b).
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Table 1. Average and standard deviation of young healthy subjects. The number 1 following the parameter name is for P-Q
baseline and the number 2 is for T-P baseline. Where “R_" is for the parameters derived from the R-wave peak, “TT_” for

Tmax3 ~ Tmax, and “T_” for T-wave peak. In addition, the symbols, “and ™, are for p<0.05 and p<0.01, respectively.

R | MCM1™ | MCM2™ | cCAl CA2 | FMA1 | FMA2 PDI PD2 MMR1™ | MMR2"™
AVE | 2744 278.5 42.0 433 -57.4 -57.3 139.7 139.9 0.43 0.43
SD 129.4 1323 189 18.8 22.1 22.1 16.2 17.6 0.08 0.08
TT_ | CAMx1 | CAMx2 | CAMnl | CAMn2 | CAD1 | CAD2 | MAMx! | MAMx2 | MAMnl | MAMn2
AVE | 418 39.0 262 27.0 8.6 8.5 -54.1 -55.2 -62.6 -66.3
SD 18.1 19.6 17.0 17.1 19.1 7.4 11.5 13.6 20.8 13.9
T | MCM1 | MCM2 CAl CA2 | FMAl | FMA2 PDI1 PD2 MMR1” | MMR2"™
AVE | 988 109.1 326 32.5 -60.8 -60.0 136.4 137.1 0.84 0.81
SD 483 67.4 15.5 159 14.4 13.8 12.4 11.0 0.25 0.25
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Fig. 2. Distribution of parameter values plotted using P-Q and T-P baseline selection. X-axis is for the values calculated from
P-Q baseline and Y-axis for T-Q baseline: (A) maximum current moment at R-wave peak (R_MCM); (B) The maximum to
minimum ratio of negative and positive poles at R-wave peak (R_MMR); (C) The maximum to minimum ratio of negative
and positive poles at T-wave peak (T_MMR). The 45 degree dotted lines are for easy of readers’ interpretation.

Table 2. Average and standard deviation of ischemic heart patients. The number 1 following the parameter name is for P-Q
baseline and the number 2 is for T-P bascline. Where “R_” is for the parameters derived from the R-wave peak, “TT > for

Tiaxs ~ Tmax, and “T_” for T-wave peak. No significant difference was found.

R_ [ MCM1 | MCM2 CAl CA2 FMA1 FMA2 PD1 PD2 MMRI MMR2
AVE | 1983 206.1 47.1 47.1 -43.8 -50.5 142.8 144.1 0.54 0.52
SD 113.5 119.9 29.7 312 26.4 24.7 14.1 15.0 0.19 0.19
TT_ | CAMx] | CAMx2 | CAMn! | CAMn2 | CADI CAD2 [ MAMx! | MAMx2 | MAMnl | MAMnN2
AVE 39.8 42.4 1.6 6.4 389 37.6 214 23.7 -20.6 -18.9
SD 94.4 95.1 87.6 90.7 53.1 61.6 84.8 84.4 86.3 90.7
T | MCM1 | MCM2 CAl CA2 FMA1 FMA2 PD1 PD2 MMRI1 MMR2
AVE 68.1 70.2 17.1 34.6 10.7 10.3 133.3 132.7 1.14 1.15
SD 50.5 499 94.0 90.2 87.6 86.7 18.9 19.9 0.69 0.76




Effects of Baseline Selection....

33

x _— \ /J’i\ ' \ \ s
Baga;(/\ E\Vf’_’/\ ,"‘ ,’ . 5 EQV \\#i{; ™ L\Qr’_/( \{\\ bz
N Noel R < — >

L
B)
Fig. 3. Magnetic field map patterns at T-wave peak of a pig; Before baseline selection (A), T-P front side (B), P-Q (C),

and T-P rear side (D). Field map patters are very similar and parameter values calculated from different baseline selection
were consistent and similar to each other.
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