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Abstract

The aim of this study is to confirm clinical usefulness of magnetocardiogram (MCG) by analyzing MCG data of health
subjects and patients with Wolff-Parkinson-White (WPW) syndrome and dilated cardiomyopathy (DCM). Measurement of
MCG signals was done with a home-made 40-channel SQUID system. MCG signals of 30 healthy subjects were measured as
the reference of MCG signals. Among the DCM patients, 7 patients showed abnormal the direction of T wave vector. For a
WPW syndrome patient, we measured the MCG signals before and after the surgery, and compared the difference. From the
measured magnetic field distribution, current vector map was obtained to show the myocardium current activity. By
comparing the MCG signals and current maps, we showed the differences in the analysis results between the healthy subjects
and patients with heart diseases.
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Fig. 3. Magnitudes and direction of the wave vectors: (a)
P-wave, (b) Q-wave, (c) R-wave, (d) S-wave and (¢) T
-wave, respectively, of healthy subjects.

< 138.1°466.8° oW, FHuhAE o] nHEe
220.5°, H AW 16.4° o]t} Fig. 4(c)= R}
o AFAEY Hozr] 2 9geE Yz
ATh WE2 37.20422.8° o|H, HujAE o ur
2 759°, AL 8.1° |t} Fig. 4(d)= S
o] AR g7 @ W Yellan
ATk HEFES 37.20422.8° o|¥, HUAR ] wt
FS 7590, H AL g 1o ol

Fig. 4(e)= THo| HAFdH Hjzrs] 2
WS Jel A ot 9 179.9°+ 47.0° ©]
o, AYAAEY wEe 272.1°, Farudge



Y. S. Chung et al.

Il L]
3 3
[ N o N - w
60 2 500 -, ¥
] 5§ £ | d e T8
50 - e T < 400 i ~
= / - . RS = R e ; ~. .
g ~ - - ~o N . = 300 " s - - . N e
L 1—= Lo e Ny \&j ] 37 —= - N g
= / s 0 - < U B 200 ro , .
O 20 4 -~ NN \ 4 (A 7 = -~ \
8 b / J / 7 // ~ v N O\ \ : / ; - ~ \ \\
10 i 3 / S N O T Y c 100 / 5 A ' \
o 4 N 4 NV Yy \ [ ‘r i i \ | 1 |
[~ ® [ o, g © L o.m . ! i | _ o
g t!—al> ot I‘ [ \’z'ﬁ'r'.qqf i .‘ l I 3 2 R [
5 \ \ [N e J [ ’ N ) | V 4 > ’ ; ! ’,
o 10 \ AR o Lo G- | '\ ¥ . ’
Pud \ AN “~ s / ra L \ : ~ 7 4 / /
© 20 ] NN =T 2 200 - o e .
% 1 \ N ~ - Iiﬂ Ve /’ 3 ‘3 -a\\ ~ - - // \/u
2o A\ WO~ Swoo BN N N7 7 /8
N A Tt T s s s \'\ o~ TS
o g g o -
=" 7 B 3
&0 ™ < 500 - 3 NI B ?
g g
(a) (d
3 3
2 8 350 ¥ e—— 8
=200 S T \\3 = 300 | T
£ '//(/,/ \\\ ™, E // //’ \\\ ’ -
2 150 ,/ o SO\ g =0 o £ T T T o
P - ’ - T~ AR = 200 g P E N \ &
o q,// K ~ \ 9 o £ . “ . \
+ 100 7 7 —= e “ \ 5 150 o . e NN \
-« 50 7 ’/ Z e \ \ \ \ £ 50 [ S ) VoA \
S I i 1 s U T e T A S SN N S
Eoodaly TredP 4 1 il R N N R EE
3 f“i b ‘\ Vo] ! ] 3 s, i D A
i A ’ ] i ' . !
[l 3 \ L . / /
6 50 ‘\\\ \ \\ vy Swed VNN T, /’ ;
] ] \ \ ~ P / / £ 1504 LR ~ - S
3 100 \ N - / / 5 S ~ - o e
= AR - s i 2200 % P
C 4 0 . ~ A - 3 - ,
e > ~ - : [= N N - ’
2150 + “ . - s 5 250 “w Ve - L
s - T
= - e £ . el
200—; § - I_’l*’/g: 3s0 g ~— - P &
£ w <
<
(e
(b
~N . . . .
2 Fig. 4. Magnitudes and direction of the wave vectors: (a)
- n Lo
1000 ~ 3 ’/::';\\S P-wave, (b) Q-wave, (c) R-wave, (d) S-wave and (¢) T
B s - T~ . : H
800 | id s . \~\.f\ -wave, respectively, of DCM subjects.
126.4° oo},
34 AAE ANEe vlus)E A3} p-QRS
shel ARAEWRE AR, 2 11

o BN E Qu7t YRR o} HEHE
9] Hlhgko] B A}ole] m_ﬂ,e_ ot}

T 27 AR e FREAYY A2z
o] AAHR HBHE AHoz, wheF A2

Maanitude of current vector (nAmj

229 &4 2 ANE A3 olLFEe o4
¢ o MAFH Tshok vebduls) &, 2
XQ}/\(—)] /K]L_oo 7(:)]._?_ /\1%]— H]—E.7]‘—'_,] tﬂg]_7].

A
F ZAA, ok HIAEL ¥e olekxw



Application of 40-channel SQUID Gradiometer System for.... 43

HEE o|AlA E: S-THAIHEY Ty
ojdo® ettt

.WPW 3¢ Axt: B4
WPW S35 AMEHA HA2dF A
ol9lo} Mol RAx gt glo] 27lo] AL
ZE A7E AAdgeld. ARE AZAA
PR F7|7} &o}Alz a9bE QRS Fo] Hox
, QRS¥e] Z7]e] FElgrt vehded b
2 EF ATA M, Adagn 2597

o fu

u:

Fig. 5(aye WPW S5 3zl &34 =
A9 AAR Adzd 4 dgsirt dEdg
42 F dRen, Fig shyE 7€ F &
Ader SAHE AR Moy, FAER
AAlFgo] dador ojFoRhes &+ 9
o}, o] $ae] RALZ AEY Y9x= HFH=
# (left anterolateral)ol] U 2™, Fig. 6(b)* &

(a)

*ﬁx//\_f-*

®)
3. 5. MCG signals of WPW patients before (a) and after
surgery.

; S JmA e as

E—s—zﬁm};/.a..\\\;{g RPN W

RSt AR

V7SN - ;

‘\\‘ I\>\\'\‘- v

PR U T S A A N T N

eI |

S AN R Y oyl

B e R -

BN P U Ixx\.\\//v PR
PR B S S T O Sy N S //,\\
S E s o~ NN L A
L2 2 S S SRR U N fo R A
2 B EN ., ' L A B G

-~ LR LS S T et [P Al —

(a) (&)
e <oy
S S & D ¥
O R N L T NN ¢ e .
.\“,~\L‘,. ~~~~~~~~ [ N
R R S m s e
A I RN R S wmmN T L] -
EP e N N EE N /\‘ e e
VR W o\ NS IR NN - VS
VA = fa B 2 Foe
NN g L//\ ~ - . ~ N
DA N A N e SR TR
N et \/ Jooow s
B T \\o—/d/[ ,,,,,
PN N A
P e e e e PV
- [ N PR ) LSOO WL T T R L SO ROICRLR -
{c) @)

Fig. 6. Current vector map of {a) Q-wave, (b) R- wave
before surgery and of (¢} Q-wave, (d) R-wave after
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