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Abstract: Objective To research superconducting magnetocardiography signal measurement technology and coronary heart
disease screening for solving the difficulties in weak magnetocardiography signal measurement, and to verify the value of
clinical application. Methods The principle of superconducting magnetocardiography signal measurement technology was
analyzed for constructing a framework for superconducting magnetocardiography signal measurement technology. Then, the
key circuits such as the host controller, magnetic flux-locked loop, and signal conditioning module were designed, and
software systems and core algorithms were developed. Finally, a total of 255 volunteers with healthy hearts, mild myocardial
ischemia and severe myocardial ischemia were enrolled in the study, and a comparative experiment was performed between
synchronous magnetocardiography and coronary angiography (CAG). Results The peer-to-peer bipolar structure was only
observed in the current density vector distribution of healthy subjects instead of myocardial ischemia subjects. The overall
coincidence rate, total Kappa value, severe ischemia coincidence rate, mild ischemia coincidence rate and negative
coincidence rate of magnetocardiography with CAG were 86.22%, 78.21%, 86.79%, 84.09% and 86.67%, respectively.
Magnetocardiography had a sensitivity, specificity, positive rate, negative rate, positive likelihood ratio and negative
likelihood ratio of 87.16%, 84.41%, 86.00%, 86.67%, 5.98 and 0.08, respectively. Conclusion Magnetocardiography has a

high coincidence rate and consistency with CAG in the diagnosis of myocardial ischemia. Superconducting
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magnetocardiography signal measurement technology can be served as an accurate and reliable screening method for

coronary heart diseases.

Keywords: magnetocardiography signal; superconducting quantum interference device; inverse solution; electrocardiography

signal; coronary heart disease
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Figure 1 Framework of superconducting magnetocardiography signal measurement technology
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Figure 2 Circuit structure of the host controller
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Figure 3 Circuit structure of flux—-locked loop
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Figure 4 Circuit structure of signal conditioning module
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Figure 5 Block diagram of software algorithm for

magnetocardiography signal measurement
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Figure 6 Magnetocardiography signal measurement points
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Table 1 Indicators for coronary heart disease screening based on

magnetocardiography signal (in relative units)
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Figure 7 Distribution maps of current density vectors from inverse solutions during ST-T segment
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Table 2 Results of magnetocardiography for coronary heart

disease screening (in relative units)
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Table 3 Consistency between magnetocardiography

and coronary angiography (%)

£zt BUYE 95%CT

SATFE R Cr 86.22 83.93~88.51
Kappa fH 78.21 75.46~80.96
BN A 3R 86.79 83.51~90.07
RT3 84.09 78.58~89.60
FHPEAT 6% 86.67 82.75~90.59

F4 L5 CAG XX IFELER
Table 4 Cross screening results of magnetocardiography

and coronary angiography

DR CAGIT

s RERIn Bt AT
BRI 92 4 10 106
AR BEBR M 5 37 2 a4
HIrE 5 5 65 75
&it 102 46 77 225
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Table 5 Authenticity evaluation of magnetocardiography results
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