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A B S T R A C T

Study objectives: To evaluate the capability and accuracy of magnetocardiography (MCG) to identify patients with
ischemic chest pain from those with non-ischemic pain and to verify normalcy in the MCG in healthy subjects.
Design:We studied 133 patients (mean age 59 ± 14 years, 69 % male) with chronic or acute chest pain syndrome
and 63 healthy subjects (mean age 41.7 ± 12.2 years, 51 % male) using unshielded cryogenically cooled MCG
systems (Cardiomag Imaging Inc., 9 and 36 channels) in a general clinical setting. Scan time was 90 s to 6 min.
Interventions: The MCG data were processed with the same automated analysis software and results were
immediately available. All patients were chest pain free at the time of scanning.
Results: A diagnosis of ischemic chest pain was established in 41 % after non-invasive and invasive testing. Rest
MCG was normal in all healthy subjects. An abnormal rest MCG was strongly associated with ischemic chest pain,
p < 0.0001 (sensitivity of 86 %, specificity of 80 %, positive (PPV) and negative predictive value (NPV) of 75 %
and 89 %, respectively). In comparison, the sensitivity, specificity, PPV and NPV of stress SPECT was 93 %, 72 %,
77 % and 91 %, respectively.
Conclusion: Resting MCG is a rapid risk-free method for the detection of ischemic chest pain without the use of
radiation or contrast with results comparable with stress SPECT.

1. Introduction

For over four decades, there has been extensive research on the
development and clinical utilization of multichannel magnetometers
suitable for clinical magnetocardiography (MCG) in many cardiac dis-
eases and disorders within several fields of cardiology [1–9]. MCG de-
tects the weak magnetic fields (pico-femto [10-12-10-15] Tesla, pT-fT,
range) generated by the heart's electrical currents. MCG technology
has evolved significantly over the last 6 decades from simple coils [10]
to cryogenically cooled superconducting quantum interference devices
(SQUID) [11], and more recently using optically pumped magnetome-
ters (OPM) [12,13], as well as solid state and solid state atomic
magnetometry technologies that are operated at room temperature and
require far less maintenance than SQUID systems [14,15].

OPM systems have been studied relatively recently and rather
extensively for applications in MCG. Although some OPM systems have
intrinsic sensitivity on par with that of SQUIDs, head-to-head compari-
son of SQUID and OPM systems [12] have shown OPM systems (and
their intrinsic sensitivities) to be more prone to external noise thus
requiring advances in noise mitigation technology and the use of arti-
ficial intelligence and machine learning [16,17] to achieve the signal
quality of SQUID systems, especially in unshielded environment.
Development of unshielded portable and even wearable MCG systems
are currently within reach [18]. Table 1 summarizes the comparison of
the most common technologies used in MCG.

Despite the commercial availability of several MCG devices, clinical
use has been limited by operational practicalities including the need for
expensive shielded rooms and uncertainties regarding the role of MCG in
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existing diagnostic pathways. Several small, mostly case-control studies,
and studies performed in shielded rooms have been published. The pa-
tient population would often be highly selected and varying parameters
have been utilized in interpreting the MCG maps [19–26].

With the advent of machine learning and new sensor technologies
operating at room temperature, several recent studies have shown
promise for the detection of ischemia [27–29]. Early and accurate
diagnosis of ischemic heart disease (IHD) remains challenging. Patients
with a chief complaint of chest pain result in approximately 10.5 million
annual US emergency department (ED) visits and ranks as one of the
most common chief complaints [30]. Chest pain patients commonly
have normal 12‑lead ECG and cardiac enzymes and further testing
involving stress and/or radiation are needed [31,32].

In healthy subjects, the spatial features of the magnetic field maps
will be similar at specific times during depolarization and repolariza-
tion, i.e. demonstrating a “stable pattern” [33,34]. With impaired cor-
onary blood flow the magnetic field map demonstrates an “unstable
pattern”, which can be quantified [1,2,3,19,20,35]. Animal studies
demonstrate alterations in MCG produced by coronary occlusion
[36–39]. Reversible ST-T changes on the MCG occurs as early as 20 s
after coronary occlusion in dogs and rabbits.

The reporting of this study is triggered by the current growing in-
terest in clinical applications of magnetocardiography. The present
study utilized an unshielded cryogenically cooled MCG system as an
intermediate step between shielded cryogenically cooled systems and
unshielded room temperature MCG systems currently under develop-
ment. The data presented aim to report the utility of unshielded MCG in
a clinical environment as well as reporting the data quality needed in
upcoming designs [20,40,41]. SQUID magnetometry is one of the most
sensitive and well-developed modalities in which issues of noise
(external and internal, including radio frequency [RF] noise) have been
addressed and treated to a great extent thus representing magnetometry
“gold” standard in fT and sub-fT regime [42–46].

Our study aims to show that the predictive accuracy of MCG is
comparable with that of myocardial perfusion scans in a standard clin-
ical practice, but acquired contactless in a few minutes and without
ionizing radiation or any other risk to the patients. This study also aims
to show that unshielded MCG with clinically relevant signal quality is
possible and probably the preferable choice for clinical application at
scale in hospital environments [1].

Our study was completed more than a decade ago with our patients
prospectively enrolled, but the data has not been published. With the
renewed interest in MCG in clinical practice we have reviewed and
analyzed our data and now presenting the complete study.

2. Methods

2.1. Study population

We studied 133 chest pain patients with or without known IHD. Of
these, 99 had acute chest pain presentation and were studied after
presentation to the ED at a large hospital in the US with the 9-channel
MCG, and another 34 patients had stable angina and was studied at a
large University Hospital in Italy, using the 36-channel device. In
addition, we included 63 healthy non-smoking asymptomatic volunteers

with no hypertension, diabetes, or heart disease to confirm the previ-
ously assessed normality range of MCG parameters [20]. Informed
consent was obtained in accordance with the institutional review
boards.

2.2. Inclusion criteria

Patients with chest pain undergoing clinical workup for ischemia.

2.3. Exclusion criteria

Hemodynamic instability, ST-elevation myocardial infarction (MI),
3◦ atrio-ventricular block, atrial flutter, left bundle branch block, and
pacemakers or internal cardiac defibrillators (due to magnetic interfer-
ence). Patients with sternal wires, mechanical heart valves, and stents
were NOT excluded.

2.4. Procedures

12‑lead ECG and blood pressure were obtained. MCG recordings
were obtained with CardioMag Imaging, Inc., (CMI), 9-or 36-channel
system (Fig. 1). These unshielded systems consist of SQUID systems (2nd
order gradiometer, liquid helium cooled, sensitivity <30 fT/Hz1/2). The
two systems were constructed with the same technology and sensor
parameters/geometry so that their MCG recordings are equivalent. MCG
data was recorded, from a 36-point (6 × 6) grid uniformly covering an
area of 20 cm× 20 cm, sequentially at 4 pre-defined bed positions for 90
s at each position for a total imaging time of 6 min with the 9-channel
device, and with a single shot of 90 s for the 36-channel device. The
reproducibility of MCG mapping carried out with the two systems in the
same patients has been demonstrated [47,48].

Cardiovascular history and risk factors were recorded. Patients were
classified as having ischemic chest pain as part of the standard of care
when results of functional testing or coronary angiography were
abnormal (elevated troponin I, perfusion defects on stress testing, or ≥
70 % luminal diameter stenosis in major epicardial vessels).

2.5. Data interpretation

The methods used to analyze the ECG's and the MCG data have been
previously described [20]. MCG data were processed and interpreted
with a proprietary automated MCG program using Effective Magnetic
Vector (EMV) analysis [49]. The magnitude and strength of motion of
the EMV can be described by seven predefined parameters analyzing the
trajectory, angle deviation, and frontal angle of the ascending and
descending limbs of the T-wave (Table 2). If any of the seven parame-
ters, which are weighted equally, is outside the normal range, the pa-
tient is classified as having repolarization indicative of ischemia.

2.6. Statistics

Continuous variables were presented as mean ± standard deviation.
Categorical variables were assessed by Fisher's exact test. Continuous
variables were assessed by Student's t-test or analysis of variance
(ANOVA). In ANOVA models, homogeneity of variance was assessed by

Table 1
Comparison of technologies commonly used in MCG.

Shielded Unshielded Room temp Sensitivity
Intrinsic x10− 15 T

Noise floor / Hz1/2

Unshielded x10− 15T
Gradiometer Cost Maint.

SQUID ✓ ✓ − <10− 3 >102 ✓ ++++ ++++

OPM ✓ ✓ ✓ <10− 1 <103 ✓ ++++ ++

Fluxgate ✓ ✓ ✓ >103 >104 ✓ ++/+++ +

QFlux ✓ ? ✓ > 101 − ? ? ?
NVD ✓ ✓ ✓ <10− 1 <6 × 102 ? ++ ++

Coil ✓ ✓ ✓ >104 >105 ✓ + +
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Levine's test. When there was evidence against homogeneity of variance,
Welch's ANOVA was used to confirm the standard ANOVA results. Post
hoc comparisons were made using Dunnett's t-tests. Stepwise logistic
regression was used to determine variables associated with ischemia.
Logistic regression (specifically the log likelihood statistic − 2 Log L) was
used to evaluate the incremental improvement of MCG over ECG in the
prediction of ischemia. Differences in related proportions (sensitivity
and specificity) were assessed using McNemar's test. A p-value of <0.05
was considered significant. All statistical tests were performed using the
software package SAS version 9.1 (SAS Institute, Cary, NC).

3. Results

3.1. Patient demographics

We studied 133 patients (69 %male), average age 59.1± 13.7 years.
Patients were angina-free during MCG scanning. Patient characteristics
are shown in Table 3. Also studied were 63 healthy volunteers (mean age
41.7 ± 12.2 years, 51 % male).

3.2. Clinical data

All healthy subjects and 97 patients (72.9 %) had normal 12‑lead
ECG. Serial troponin I was normal in 90.0 % of patients. Coronary
angiography was performed in half the patients (50.4 %, n= 67, 44 with
acute chest pain and 23 with stable angina) and stress SPECT was
completed in 86 (64.7 %, 67 with acute chest pain and 19 with stable
angina). The vast majority (85.7 %, n = 114) had either stress SPECT or

Fig. 1. (A) 9-channel MCG. * Sensor tower containing the cryostat with nine SQUIDs; ** Gantry tower containing the cryostat and SQUID electronics; *** Couch for
sequential mapping from four positions over the chest (also shown at the bottom). (B) 36-channel MCG. This system maps the same grid points with a single
recording.
SQUID = super conducting quantum interference device.

Table 2
MCG* analysis parameters.

Parameter Unit Abnormal value
range

Pre-peak repolarization
MCG angle (frontal plane) Degrees ≥ − 15 or ≤ − 110
MCG trajectory Centimeters ≥ 7.5
MCG angular deviation Radians ≥ 1.0
Post-peak repolarization
MCG angle (frontal plane) Degrees ≥ − 22 or ≤ − 100
MCG trajectory Centimeters ≥ 5.0
MCG angular deviation Radians ≥ 0.7
Pre to post orientation change in MCG
angle

Degrees ≥ − 12 or ≤ − 35

* Magnetocardiography.

Table 3
Patient characteristics.

(n = 133)

Age, mean ± STD* (years) 59.1 ± 13.7
Male (%) 69.2
SBP† (mmHg) 126.6 +/− 20.2
DBP‡ (mmHg) 73.3 +/− 11.7
HR§ (bpm) 67.6 +/− 11.8
BMI‖(kg/m2) 28.4 +/− 5.7
Atypical chest pain (%) 39.1
CCS# Class 1–2 angina (%) 15.8
CCS# Class 3 angina (%) 7.6
CCS# Class 4 angina (%) 32.2
NonQ MI** (%) 8.5
LV EF†† (%) 58.2 +/− 10.8
Hypertension (%) 63.6
Diabetes (%) 25.2
Smoking (%) 38.5
Hypercholesterolemia (%) 72.7
Family History (%) 40.6
Prior MI** (%) 31.8
Prior CABG‡‡ (%) 10.7
Prior PCI§§ (%) 29.0

* = Standard Deviation; † = Systolic blood pressure; ‡ = Diastolic
blood pressure; § = Heart rate; ‖ = Body mass index; # = Canadian
cardiovascular society classification; ** = myocardial infarction; †† =
left ventricular ejection fraction; ‡‡ = coronary artery bypass graft
surgery; §§ = percutaneous coronary intervention.

K. Tolstrup et al. American Heart Journal Plus: Cardiology Research and Practice 49 (2025) 100483 

3 



coronary angiography. FFR and iFR were utilized at the discretion of the
interventional operators but was not mandated. Based on their clinical
results, 41.4 % (n = 55) were determined to have ischemic chest pain.
These patients were older, had more hypercholesterolemia, history of
prior MI, percutaneous coronary intervention (PCI) and coronary artery
bypass graft surgery (CABG) than the non-ischemic group (p < 0.0001,
0.01, <0.0001, 0.002, and 0.004, respectively).

3.3. MCG results

An abnormal MCG was found in 63 (47.4 %) patients. They were
older (p = 0.004), had more hypertension (p = 0.004), hypercholes-
terolemia (p = 0.04), history of CABG (p = 0.02) and a lower left ven-
tricular ejection fraction (55.3 % vs. 61.3 %, p = 0.003) than the group
with normal MCG. By univariate analysis, an abnormal MCG, age, hy-
percholesterolemia, prior MI, CABG, and PCI were significantly associ-
ated with ischemic chest pain (p < 0.0001, p < 0.0001, 0.01, < 0.0001,
0.004, and 0.002, respectively). Stepwise logistic regression analysis
demonstrated that an abnormal MCG had the strongest relationship with
ischemic chest pain (OR 29.2, p< 0.0001), followed by age (p= 0.0008)
and prior MI (OR 6.6, p = 0.001). All healthy volunteers had normal
MCG. Figs. 2A-C show instantaneous pictures of MCG time traces and
magnetic dipole field maps in patients with ischemic chest pain, non-
ischemic pain, and a healthy volunteer.

3.4. Diagnostic value of MCG

An abnormal MCG had a sensitivity of 86 %, specificity of 80 %,
positive predictive value (PPV) of 75 %, and a negative predictive value
(NPV) of 89 % for the detection of ischemic pain (Fig. 3). Assuming that
the healthy subjects have no significant CAD (and therefore are non-
ischemic), including these subjects increase the specificity and NPV to
89% and 94%, respectively. TheMCG correctly classified the patients in
82 % (88 % when including controls) compared with 83 % for stress
SPECT. In patients with acute chest pain the MCG sensitivity was 89 %
and NPV was 92 % (89 % and 90 % for stress SPECT, respectively).

The MCG sensitivity, specificity, PPV and NPV for detecting
obstructive CAD in acute chest pain patients were 92 %, 83 %, 89 %, and
88 %, respectively. In 55 patients with known IHD the sensitivity was 86
%, specificity 90 %, PPV 94 %, and NPV 77 %, compared to 90 %, 50 %,

90 %, and 50 %, respectively for stress SPECT. A correct classification by
MCG was seen in 87 % compared with 83 % for stress SPECT. In subjects
without known history of IHD, a normal MCG had a very high predictive
value for excluding ischemia (NPV = 97 %). In subjects with non-
ischemic 12‑lead ECG and negative troponin I, the NPV was 95 %. In
patients younger than 55 years, the sensitivity of MCG was 92 %,
specificity 80 %, and NPV 97 % (99 % if including the younger healthy
controls). MCG had 100 % sensitivity and NPV in low to intermediate-
risk patients (compared with 31 % and 80 % for 12‑lead ECG). There
was a significant incremental value to MCG imaging over ECG, while
there was no added value of ECG over MCG.

4. Discussion

This study shows that MCG can be used to diagnose ischemic chest
pain (association p < 0.0001) with high diagnostic accuracy (correct
classification in 82 % to 88 %). The results of rest MCG were similar to
stress SPECT for sensitivity and specificity. The sensitivity of MCG
increased when evaluating acute chest pain patients (89 % to 92 %).
MCG was accurate in excluding ischemia: A NPV of 89 % in all subjects
with chest pain increased to 95 % to 100 % when evaluating subjects

Fig. 2. A) Magnetic field map imaging of a 41 year old male with known IHD, new class IV angina and non-ischemic 12‑lead ECG. LVEF was 51 % with inferior wall
motion abnormality. Coronary angiography of patient 2A demonstrated 2 vessel CAD. MCG obtained same day was abnormal (increased dynamic motion of the
effective dipole vector as indicated by the vectors shown in white). B) 50 year old male with body mass index of 36.2 kg/m2, atypical chest pain and normal 12‑lead
ECG. Stress nuclear scan showed 15 % reversible defect inferiorly. Cardiac catheterization revealed no CAD. MCG performed on the same day was normal. (Stable
motion -no dispersion- of the effective dipole vector as indicated by the vectors shown in white). C) MCG of a 40 year old healthy female demonstrating a very stable
dipole vector during repolarization. All images show the MCG time traces of individual channels (*), superposition of MCG traces of the same beat acquired on all
channels; red vertical lines show the repolarization epoch between T3 and T4 (**), and the magnetic field topography maps (***). The white vectors demonstrate the
magnetic dipole vector trajectory during ventricular repolarization.
The vectors (indicated by solid white arrow sequences, each representing a single timepoint within the T3 and T4 interval (repolarization epoch) in the ischemic
patient (Fig. 2A) show dispersion in repolarization which is also apparent in the lack of clear dipolar distribution in magnetic field map (there is no clear circular red
pole); the non-ischemic patient (Fig. 2B) and the normal healthy subject (Fig. 2C) show no dispersion and clear dipolar distribution in magnetic field map. (For
interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

Fig. 3. Diagnostic value of rest MCG (white bars), stress SPECT (black bars)
and 12‑lead ECG (grey bars) for the diagnosis of ischemia.
MCG = Magnetocardiography; SPECT = single photon emission tomography;
ECG = Electrocardiography; PPV = Positive Predictive Value; NPV = Negative
Predictive Value.
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without known history of IHD, those with normal ECG and troponin, as
well as younger patients, and those with low to intermediate risk.

Exposure to ionizing radiation is contraindicated for children and
women of child-bearing age and should be minimized, especially in
younger patients. The corresponding extra-risk in a lifetime of fatal
cancer is 1 in 2000 exposed patients for a sestamibi stress and 1 in 1000
for a thallium scan. Lifetime cancer risk estimate for CT coronary
angiography is 1 in 143 for a 20-year old woman [50–53].

A meta-analysis study by Agarwal et al. showed that “the pooled test
characteristics for MCG -sensitivity 83%, specificity 77%- are
approaching the most sensitive existing noninvasive modalities for
diagnosing CAD” [54]. This study also showed significant heterogeneity
in sensitivity and specificity “unrelated to study level covariates of
clinical presentation (stable CAD vs. acute coronary syndrome), setting
where test was performed (shielded vs. unshielded) and study quality
(high versus low)”. All MCG studies in this meta-analysis utilized
SQUID-based systems. Similar detailed pooled analysis with the inclu-
sion of additional parameters and instrumentation that utilize various
modalities will be helpful in understanding and stratifying the observed
heterogeneities in MCG studies [2,3].

Two studies of 101 and 83 patients demonstrated MCG sensitivity
and specificity of 75 % to 84 % for the detection of CAD and non-Q MI
[22,23]. Both these studies (using shielded SQUID systems) were per-
formed in magnetically shielded rooms and did not have pre-defined
MCG analysis endpoints. Park et al studied 264 high-risk acute chest
pain patients using unshielded (SQUID) MCG [24]. Only 75 % had an
acceptable signal-to-noise ratio. The study by this group also found a
high PPV of the MCG for the detection of CAD utilizing a subjective
visual analysis, while an automated analysis program that differs from
ours was much less accurate. Li et al studied 101 patients with known
CAD and 116 healthy volunteers using a 7-channel unshielded (SQUID)
MCG [25]. They looked at 3 parameters, the Rmax, Ratio of Rmax to
Tmax, and the average angle during the ST segment. They excluded
patients with left ventricular dysfunction, left ventricular hypertrophy,
electrolyte and acid-base disturbances, as well as those with arrhythmia
or bundle branch block or atrial fibrillation. While the authors
concluded that MCG performed better than 12 lead ECG and resting
echo, only 74 % of the patients with CAD had an abnormal MCG.

The heterogeneity of MCG findings has been reported in studies
using various modalities as well. Recently, Mace et al. published data
from a multicenter trial, enrolling 390 intermediate risk chest pain pa-
tients (Heart Score ≥ 3) presenting to the emergency room utilizing a
room temperature MCG, CardioFLux [29]. A total of 89 patients (23 %)
had uninterpretable MCGs due to noise/metallic interference. Using
standard clinical practice and testing as the endpoint for ischemia, 42/
301 (14 %) of patients were diagnosed with ischemia. They found
similar sensitivity of MCG as non-invasive testing (66.7 % for both) but
specificity for MCG was lower at 57.1 % compared with 89.9 %. Time to
completion of the clinical workup was significantly different between
MCG and standard testing: 3.18 h versus 22.71 h. In addition, a very
recent preliminary multicenter study, carried out with the same Car-
dioFlux OPM-system, has tested the ability of MCG to detect coronary
microvascular dysfunction (CMD) in patients with angina and non-
obstructive coronary artery disease, using invasive coronary flow
reserve detection as a diagnostic standard. The results suggest that 90-s
of shielded contactless OPM-MCG scan can detect CMD (with 68 %
sensitivity and 65 % specificity), without the need for ionizing radiation
or invasive coronary procedures [55]. On the contrary, another clinical
study using a portable room temperature unshielded MCG device
(VitalScan MCG) reported unsatisfactory results, failing to rule out acute
coronary syndrome (ACS) in a cohort suspected of ACS [56].

The sensitivity of coil- and most flux-gate-based sensors are in pT/
Hz1/2 regime; MCG requires sensor sensitivity and resolution in the low
fT/Hz1/2 regime for diagnosis and to extract cardiac signal features
needed for many cardiac abnormalities [57,58]. As mentioned, OPM
systems have sensor sensitivity in the femto-T and atto-T region [59],

however, susceptibility to external and instrumentation noise has been a
limiting factor in the development of OPM-based MCG systems for
unshielded clinical recording [1,12]. However, recent advances in
gradiometer-free and optical gradiometry noise suppression techniques
[18,60,61], as well as implementation of machine learning and artificial
intelligence routines [16,62] hold promise to address some of the con-
founds associated with noise.

There are several possible explanations for the high sensitivity of the
resting magnetic field map measurements, making MCG a useful tool for
the detection of IHD without the need for stress provocation: MCG is
most sensitive to tangential currents and ischemia and obstructive CAD
which interfere with the normal activation and deactivation sequence
increase the contribution of tangential currents. In addition, MCG de-
tects vortex currents that may arise at the border zones between normal
and abnormal myocardium [63]. MCG is also much less sensitive to
tissue conductivities and is free of confounds associated with skin-
electrode contact impedance [23,58]. Thus, changes in MCG may
appear earlier in the cascade of ischemia than wall motion abnormal-
ities, ECG changes, troponin elevations, or changes in differential blood
flow as detected by SPECT causing the MCG to be abnormal when the
patients are presumed non-ischemic by current standard methods.

Our study has some limitations: We only analyzed the T-wave. The
accuracy of MCG may improve by evaluating other parts of the cardiac
cycle [21–23]. However, this was not incorporated into our software
program, and we avoided any subjective classification of the MCG to
prevent bias. MCG may be abnormal in some subjects with hypertensive
heart disease, as well as in other conditions such as mitral valve pro-
lapse, non-ischemic dilated cardiomyopathy, and inflammatory cardio-
myopathy [7,41,64,65]. We did see a decrease in specificity in subjects
with a history of hypertension, which was also observed with stress
SPECT (MCG specificity 66 %, SPECT specificity 67 %). Detection of
ischemia as well as its exclusion in this population requires further
studies. Furthermore, we did not study patients using high sensitivity
troponin or PET perfusion scans. We also did not attempt localization of
the ischemic areas because that was not an endpoint of the present study
protocol. However, MCG has high spatial accuracy in localizing cardiac
sources [66], which has provided bi-dimensional imaging of ischemic
areas, well in agreement with that of PET imaging [67].

In conclusion, rest MCG detects repolarization abnormalities
consistent with ischemia and excludes the presence of ischemia in non-
cardiac patients and volunteers with results available immediately. The
findings of this study indicate that MCG is at least as accurate as SPECT.
Thus, early use of MCG in the triage of chest pain patients after the first
normal 12‑lead ECG and troponin I is particularly promising. Further-
more, as there is no radiation exposure with MCG it is an attractive
alternative to stress SPECT and CT coronary angiography. It will be
important for further development and inclusion of this technology in
mainstream cardiology to achieve data quality accuracies with room
temperature devices similar to that of SQUID-based systems.

Our results suggest that MCG can potentially be used as a comple-
mentary tool to existing diagnostic algorithms for diagnosis of CAD in
patients presenting with chest pain with normal or nonspecific ECG. The
very high negative predictive value with a normal MCG (Fig. 3) would
result in early discharge, decreased length of stay, and avoidance of
further testing. On the other hand, a positive MCG increases the prob-
ability of CAD, a conclusion that will be reached faster and with less risk
than with any current methodology. To improve the specificity of the
MCG more data and utilization of AI and machine learning will be
needed.
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