MNAXZEZR(EZFMHR) 2024, 55(6) : 1396 — 1402 E
J Sichuan Univ (Med Sci) doi: 10.12182/20241160202 T3S

Al ah i E PE S AT B R EE IR E R A B
MR 5205 & B M (5 S
£ORLORER, B OB NHEL 4 A4, E44Y EHE. ALk B O#, s
L PO K2R B B R E ARy R 610041);5 2. U1 K248 PG BERE JORRL TSR TT T (R 610041);

3 At BB RHEA RAF (JEET 100195); 4. JRT KEERTITAE A RHIFFE Be # LR MR a7 o (KT 100871);
5. DU AT BE B A28 R (IR 610041); 6. PUJIR 2= BR22BY (RS 610064)

[WE]1 BHH RT3 (P B Es 2058k B iP5 25 0T LI 3l ) 490 28 1 J1 A % 18] (optically pumped
magnetometers-magnetoencephalography, OPM-MEG ) 42 15 1] LAAT R4 % 55 - B fit B 2 3 W e 175 & M B (55, R R B2 1E
KM R A AR RO I I B AR LG S MBS H . Ak AR IS 7404 T (15HR470 m) @R 32X,
T A N R £ 3k R RO EE RS, LU EORRIEES R (0 mm, 5 mm, 10 mm, 15 mm) A58 W58 B 55, 43 ir B4
BOXAEARIE BT M 100UE(E(5 S5mBE . MRS | {50 L AIVER AR, LA BORE R A W B I (o2 1] o T o B PR R A, LU AEHE
ANFEBEET, ISR E S5 125, R GRSk BB R hn, B | 555 (S0 LB Wi 59 (P<0.001); I
UGS RS, BRI LU AES mmA{E IR, HoR 2 I 2 P Ul ) R 3 W R BN A2 BB B 52 M (P=0.72) 5 R
FENGERIEAR T, G HRNEEk R FBE B TES mmb, (50 L E s, REASIA 3 & R RS (5 S A . RIS HRI
FE2§3A5]15 mm, OPM-MEG{E M HLARSR 55 T°16 dB, BEME I R IR IR A5 -5 R AT 3K #E— 20, MU e (o 45 R AR — 3, IR
BRI S M I IR A S A ] L, TESE TR A R SR A R

(R CEMIMY W e FS BRI
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[ Abstract] Objective To investigate the effectiveness of a movable (with the distance between the temporal
scalp and the detector being adjustable) array of optically pumped magnetometers for magnetoencephalography (OPM-
MEQG) in capturing auditory evoked response signals in healthy subjects living at low altitudes, and to provide a useful
technical reference for subsequent exploration of the changes in brain functions in populations living at high altitudes on
a long-term basis. Methods Forty healthy subjects living at a low altitude (470 m above sea level) were recruited. The
distance between the scalp and the bilateral temporal lobe detector was adjusted, and the subjects’ auditory responses in
the temporal lobes were recorded at the distances of 0 mm, 5 mm, 10 mm, and 15 mm. For the different distances, the
MI100 peak signal strength, noise, signal-to-noise ratio (SNR), and latency were analyzed along with the corresponding
auditory source localization maps. A single-factor analysis of variance was conducted to compare the differences in
response signals at varying distances. Results ~As the distance between the scalp and the detector increased, the noise, the
signal, and the SNR gradually weakened (P<0.001). The noise and signal showed a tendency of linear decline. On the other
hand, the SNR reached its maximum at 5 mm and did not show a tendency of linear decline. Latency was not affected
by the distance (P=0.72). The results of the auditory stimulus source reconstruction were generally consistent.
Conclusion When the distance between the detector and the scalp is 5 mm, the SNR value is the highest, resulting in
high sensitivity and high signal strength. On the other hand, even when the distance between the detector and the scalp
reaches 15 mm, the SNR of the OPM-MEG is still higher than 16 dB, which meets the clinical signal acquisition
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requirements. Furthermore, the auditory stimulus source reconstruction results were generally consistent. Changing the

scalp-to-detector distance does not affect the applicability of the source localization results, validating the device's

effectiveness in signal acquisition.
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Signal-to-noise ratio

Optically pumped magnetometers
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Fig 1 The OPM-MEG device
A, The OPM-MEG device of the Clinical Magnetic Resonance Research

Center, Department of Radiology, West China Hospital, Sichuan University. B,
The subject was lying on the acquisition bed in a supine position. The detector
was positioned close to the scalp and covered the temporal lobe in the initial state.
C, The modulation knobs of the detector were located on the left and right sides

of the helmet to adjust the distance between the detector and the scalp.
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Fig 2 Flow chart of MEG data analysis
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Table 1 Metrics at different distances between the detector and the scalp

Detector-to-scalp distance (X + s)

Index 0 mm 5mm 10 mm 15 mm F P T]PZ
Noise/fT 30.56+9.45 26.80+10.91 25.23+£9.57 20.68+8.46 8.51 <0.001 0.41
Signal/fT 302.86+121.69 261.73+£80.53 183.45+£63.23 143.18+60.24 92.62 <0.001 0.88
Signal-to-noise ratio/dB 19.61+3.66 19.98+3.21 17.30£3.52 16.66+3.93 15.96 <0.001 0.56
Latency/ms 100.63£16.52 108.25+21.88 113.95£35.69 111.48+31.81 2.53 0.072 0.17

1, ranges from 0 to 1 and is used to represent the effect size in ANOVA, with a larger value indicating a larger difference. n=40.
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Fig 3 The noise, signal strength, signal-to-noise ratio, and latency at different distances

A, Noise gradually weakens with the increase in distance, and no statistically significant difference was found between any neighboring conditions. B, Signal strength

gradually weakens with the increase in distance, showing statistically significant differences between 5 and 10 mm and between 10 and 15 mm. C, Signal-to-noise ratio

begins to gradually weaken at 10 mm, showing statistically significant differences between 5 and 10 mm. D, Latency is relatively stable at all distances, showing no statistical

difference between neighboring conditions. ~~ P<0.008 3. n=40.
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Fig 4 Evoked responses of electromagnetic brain signals acquired from one subject at different distances

M100 evoked response at 0 mm (A), 5 mm (B), 10 mm (C), and 15 mm (D) detector-to-scalp distance, respectively.
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Fig 5 Source reconstruction of brain magnetic signals acquired at different distances in one subject

Auditory stimulus source reconstruction results at 0 mm (A), 5 mm (B), 10 mm (C), and 15 mm (D) detector-to-scalp distance, respectively.
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