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403B THIE L 12,

FEEDWENX, Frank HEE (UTFELET)
L PRD McFee, Parungao & (LLTMP
HEEBET) N TITRW, SFEEDX, Y, Z
FEHOBMNEZAEL, chEOKXRE SOHAELT:.
BRZEImV 2ZDGEA - F 2D 1 Bhi
Ufe, &6, HIRUIIGEA L E€—- U ADXK
FikEF 2@ L &%, YRTIITHZRAL & &%,
ZR3AT 2B & xR 2hZFhEE UTEEL
1.

GEA - S 20 EDOREDIIDIC, B
4 2 =& 020 X RS ORIER I NBRTFERD
EROERS, Y RIOAERICI THOERS,
7 B ORIERICIATFOBBE 2 h ZhIERlIICE
LT, MG FERBEE (BALEMSE-
2) TEHRER2EEL, SFE % Photometer (B
AIER29015Y) TR L T AN AEREOM &
ek hER1 - ROFARRELR.

OSCILLATOR
@| 40mA
100Hz

0.1%Nacl
Sol.
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3
VOLTMETER  WILSON C.T.

X2, {GE1 v €5 2B EE
image surface 2{EXT 3 BICKEBA 2HE
TEHEOBMEHTDH 5.
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4) RGFEXEFERL I CATOIBF 2B
hiE & BEOHH

Image loop OYERICHTz->Tid, H5 MEDOHE
Al DETHN2.9cem, EHNO. T5em® i DAILE U
ATOWIEBT % 8\ 12, FREHE AL, X3 0l

ORODEKE2ES LV E LT, EHN4 LR
N, FHAANSLRVEBHIOUARLVTH S, HLA
MO 3emE LTz, 585 EIEHT 2 SIdE
5 L~V CHRAERID Big L 16, 0emTH S, 35
iZ, &V ANNOBREFHERDRGE 7 VOFGOH
LDAEIXE ~10EE L, 2hZhoRERED
BAEAEOBMIT, HE2 mOBRTEKEITE
vyF*B2LTHH, BOREEZT-TZ
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---------- @
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X 3. IMAGE SURFACE izi#i} 5 L ~uv (Bi#
m&H)

MP EB L O FHEORESIL, ZhZhOBEICL
Aotz FEERHOIIDOATONBETOBE)
X4 DML THB. TbL, BIEEA, FRE
B, #G%2CHEt L, BFRROL ) ickiz, O
AEBEIDS5 Thbh, Zhk hOEEEREBDL
NAHENT, £, LT, Bi%IC0.5m S8
SRBEHUHTOBREHOEMNZHEL, Lhiez
DFEEDEFES v —F R ELT

TR &R

1) Image loop

Image loop DRI, K¥HE, EfiEEN%Zh
zhX5, K6, M7itRUT., BUCRUIZERI,
Atk E 7 VREDOHEEROFFT LRGLTVAE, O
THANLBESEZZhZhOEEA L -8 2 248l
FELlzLxLeRbLTWA, ke Fvicoi3
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9 i, 3@ETT O ATLOWERFORE %
TRtz

EBREIRSEPREZ 1 & UTRIEEAAT DO ILE
SEOF, 2% b, RAOORELIRL, &ES
1337 TCHhH 5.

OFIG Y XV TORTEED Image loop &, EH
K&, THARDTORIRHNLTEH, LHs
ETF9d 2o TRIFEA CEA 2R LS H 5, Image
loop DA & X3P &L 7L->TWHL, UL, ORG

Bi1.0=1mV
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K5. IMAGE SURFACE (Hi%Hif)
loop ICBWT & 2EFIIRE=E 7V OREEN
BIEBFR 27T, OTHhIANRESIIRGRR
BAIAEDO L XV 2RY, X #RC YO+,
—TEOUEERRABMOKE X 2717,
(1mV=1, 0BfI)

LARVITHERL, LRV T, 8, 9REHRMOE
Bbes KX, LALVI0RERICEHRE > TV
5.

JKEED Image loop &, AL XNVTIRES
KA OBBhEE L, L ERTICKE (R
MLUTW3, K6 THRRTRT loop Ml E 7 v
OHEMBETH S, 3b6iC, ETFTOLVANCBTIYT A

n BHr1.0=1mV
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6. IMAGE SURFACE (/K¥f)
BHRTRY loop IRKEFIVOHEKE TS 5,

Bir1.0=1mvV
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K7. IMAGE SURFACE (ZEfi)
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RUTZHY, DRI NV & 3 IZREOEM 2R L
18556 Image loop /& 725> TFHFL.

ERIE®D Image loop i, DALV XV TEK S
CATBIRIBRL LA UTFAIRALL TR 3,

EREEPEEELTASE, DROVAVTEK
ELERTBN, DUTANRULTEH, KK
EmcidiEAR R, ATEES L OCEfE TIZEEN
etdh iz,

2) FEEOWKRE

ADFHEE RO MP tETRE L2,

a) BEEUDEELI L E—F L RADKE S,

AR D27 S COVEBER ERREL L1 ITRT.
MPH, FHEWIhd LeadX Tl XM, LeadY
TIXYRRS, LeadZ TR ZBOVKEL, £2 T
EEA - 20KVERABE, FHEIZMP
it G{EWDTH B, MP EETIZYFHEHLX,
ZFEICHB LU TINTHD, FERTEXFEiHE
BMLTY, ZHFEPNTHE, ALOHUEF2H
BRI EAB L, FETROFALLLER
-~ (Bs—C,) BT 5 & 19, 5BD 521, 3B
EXFBEDXBOWKRELRE, ZFEDZES
WRERTT A (Bs—As ) ~NDOBETI5, 5 B AL H 517.0

B 1.0=1mV
Lead| X 5| Y B5 | Z %
% 23.70 —0. 63 0.37
+0.604 | +0.187 | *0.515
McFee,
v —3.06 21,91 —1.59
p +0.102 | +0.173 | *0.039
arungao
7 —1.18 —0.04 24,57
+0.470 | £0.709 | *1.167
x 19. 59 —0.52 1.4
+0.953 | £0.508 | *0.896
—1.24 15,27 —1.01
Frank Y
+0.013 | +0.147 | *0.158
7 —0. 66 —0.10 15. 52
10,747 | £0.740 | £0.766

#1. McFee, Parungao MO Frank HODX, Y
7 T T A BRS.
McFee, Parungao BRICHE) 5 X#ics T,
ALWREFH» 54.0mA 2 X, Y, Z BHAICHEA
WREBLICL &/ ohafEisZ2hsFhX, Y, Z
Wgye Uiz, Y#h, Z 8T d ¥ Frank
HBICSWT ABETHA, 1mv 21,0 Bire L
to BUEIEATI®RT %2 27 Y AcBH L 12 B0
P L ERIRETH B,

s IR - RS - EHOR

B 1.0=1mV
LeadX | LeadY | LeadZ [Magnitude
McFee, 23.49 17. 26 23. 42 37.42
Parungao | +£0.80 | +0.19 | +0.53 | 0,53
20,50 13. 07 14, 65 28.43
Frank | 4107 | %036 | 147 | +0.88

#2. McFee, Parungao U Frank FEEHEOE
B FO{E & 22 Magnitude DfE.
£1Xbh, MFHEEOX, Y, ZE#EwiCHE
% Magnitude DEZHEL. Sbicthk
h 22/ Magnitude 23R® 7z,

Bififb /23, Y FEDYBSRATNEBTOEEIIK
L AEIIFRA E s (IS EARIE TH - 72, MP ¥
T, X FEOXRSRETH (B;—B,) ~DOEH)
T23. 7THEMI» 524, 681 L 72 b, Z FED ZRRSIZ
BiA (Bs—As) ~OBEIT24. 8Bi{iH>526. 1B &
5, YHEEDOYRSRALOWEBTFOBEICL 3
EILISTRA L 12 22 0BAIRTIE TH - 12, ATOW|
BFeERICBEI 2L, FETRXFEXRD
& B;—B¢ T19.5—20. 38i{if, B;—B, T19.5—19.2
Bfift e h, MPHEDZNiiB,—B, T23, 7—24, 68
fif, Bs—B, T1323.7—23. 3B TH B, AT
BT eRIBICBBIS ¥ B L, FHEO ZFY 2R
Bs—A, T15, 5B » 516, 3BLfI, B,—~C, Ti15.5
—15, 0B & 725, MP BT Bs—As T24, 8—26. 1
B, Bs—C, Tid24.8—23 3BT E 2512,

LeadX, Y, Z & h 22 Magnitude 231Hd 5 &
MP #£37. 42 £0, 5384, F #:28.4310. 88BN TH
-1, .

DT, MPH, FHE b Lead XOBHT TH
AXBE, Y S, 7 IR OEHED &R % 100 %
EUTEDU LeadY, ZOBRS2ZDOHEKIZL
EHB->TRRTHEREDTELTHB, MPEIR
BRSO EEH DY LeadX, Y, Z & § LA
UHERRUTVAD, FHEIZ LeadX 12 5
LeadY, Z /NI WEZRLTVAS,

b) EXHE

AI%EE, KYEHE, IE T LeadX, Y, Z TOR
ME2RRT5ERIDML 23, §74bL, AT
DR F %227 R CHEI U 1 BOR/N E RAROHED
ZILBPSREN 3, Y ETOELIRFEIRL 6~
MP EBRZELE» D, Z i ETozil § AT
»H3, XWETOYRDICE 2Z{LIEMP BRI F &
& D IRDOEEBO T IS, AEOE/LIEIIMP
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0 50 100 e
MP LeadX X I

Y Y £

z /4 K
F LeadX| X [2]]¥

YL ¥V

Z[ 7 Ry

MP McFee,Parungao's System
F  Frank's System

X 8. McFee, Parungao M7 Frank FEEED
XMOBRSOBEHZ100%ELTERAFND
FEEOY, ZHoEERICHSEDLI

Frontal Horizontal Sagittal

‘ xl xl z
Y z Y
=&l McFeeParungao [ Frank

M9. EXMHORE
ERiz Xz X, Y FEDmES v E-F
VADXEaRE D, YHEhEWZX, YHESD
B4 E—F L ADYRD R E DERUIZE
DOTCHAH, ALWBTFL227ACBHITZOD
ELEERLTH 3. PR, BXSAKDOT
ERHGWTRELI

AZIMUTH ELEVATION
MP 44.9%2.4° MP 62.5£0.48°
F 355137° F 62.6£0.58°
+180° 0° 90°
MP
FF
MP
90° 0°

X10. AZIMUTH, ELEVATION
EE4 - F L 2DEAEL b, BRI
WLBER LB o3 THAS AZIMUTH,
ELEVATION 2&H U7,

*H—6.9E~—8%, FHiI—-3.48~-39¥T»
Stz 1, XBETOZEIMNCE - TRLZ 5
AREEEIMPHEIRFEL Y d/hab-1z,

c) BEAE—F 2L HBEHUKZERDAzZ-
muth, Elevation.

KD T &L ThHB, Azimuth X MP ESFEL
hETHICH b, Elevation & MP ¥, F HEE &N
-1z,

% x

fRtk® F v 2HALT, EEIE-F 2 (F
"ARY bv) OILGh o RERZITE - 12HEIXZ N,
MSETNTNER, WIhbAREDIZE STz,
FEHEEZRAVIC D THB, EEI L E-F LRI
HERBZARFELTE, 1EEDOE, 20E{EN
OB E—H, IREMEOME, T4bLAT
DWEFOMNBEVH S V40, EEZILAOR
EDHE S5 ML N VICHE S I EBRICE T RIE
WL T, AB%0.1%NaCl B TRtz LA O
FREAL, DEEEBAZBBI .. 2%,
BAD & RBEHEONBEVEES v E-F 21t
AAHBERELILEILE, BiETHhIE, EAIC
MEVABORICIES NI F L FIHICHEC AR
EARGS L b RRIZH B RO IIES LIz MP
BICOWTRELIZ D TH 5.,

EEBEOEHUIREE S VvIE, EERLH 68T
BEMSEL, BRI h 2 EERETH - 1.
b 2 ~ 3 DROFIWHE 2R 5 &, FIZEED
FERTH 12, TOFRTI, TOEFIVILEEMED
HrEEILNS,

LHDOIRE T, IWHE Z A B8OV THREIN
Eik CXHREEHEBEEZ AW TIT> TV 553,
EEZINBPLEEROFEXCEESE L h B5 i
ficisid 5 0BEOFRLE § > TOARLE LT, 2
&, RV BT A8, ROfKMsELAICS
LFERTH, DERERBICKE L TNE T & HIRER
dhiz, Lith->T, ROEXTHEOBITIIFKS
BHEINIREETHA 5, ROEBOBSHHLE
BRI ZDOTNBHE THA 34, 46
ORHEDERIY b THIEHFRORBEEAT, OF
OERAGE OFTA~ 2.9 cm, EHN0, T5emé ULz,
COMBIRALOVBF2ME Y2 LREEF L
BIREDREI/3DRICH H MP HED X HH DBRE
fafR % RER EICH -2, Z BUXEAD. T5emSh
TWAY, ZHEMORBRLIERYT 2 ZAENICAL
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BLTW, ROGHLE ILEEYBEIE L 2 AE
DLHIGE 2T 5 &, BIRETOMEED S&TT
~OBEIFIRE L DL TAHB L, R34.7%, BA
BTF30%, WMAKF3H.15%, FH30.67%THbH,
EAOBE) %R0 5 OiER L HEEHER L DL
THBHEENZENS 3%, 8.9%, 8.56%, 6.28% T
& H ROAOIRAKL b & IRAEGIELW,

Image surface &, ROBEOHLL NV TIX
RELERIBANRBILR S FANBRMLU TV,
¥5ic, KEETRELIRDEH HDHBELNED
loop #2¢ %, A®D image surface &, Frank’”
KHE™M Inoue F'V i L AULLAMK AT D WEF
PP EKEMTAHSZ ERECHIAPSEIUEHIZL
THh, SLREANSSCRHURERRTS Y,
KO image loop & BT 3 LRIERFIULLRE
PUPEV, ZORMBRD Image loop DRF#EED
N3, QImMKkORIEER TO image loop K&, Frank
DER LT 6 D & RIZAKFOEAEZRLTVS. T
NZED image loop PAEABEDER X, B &
Bt & AL OALBD bV DEATHS ), Frank

EEEXFEE2ERT 28, AM®D image sur-

face ZHVTV30, AIBROWMLREAHDZN
IEEMNDHY, COR»S b Frank FEEIR KA
ELTHVWADIMEVS S BN 3,

2VT, ALOWBF20HR0L Y, Bk Af,
ETFBHIEIIBEDESES L~ ¥ 2ADER
M, BRI WTHEILI., K8 TAAML FiL,
MP BT LeadX, Y, Z UKD, 2 h 3
T TRORD2ZATHS, L L, KB
IFgE EiciiS I N AENIL, LeadX, Y, ZAK
BOBHEEAB L, MP BTl LeadX, Y, Z
DD OFUITIF—B L TV BB FETIE LeadX
ICHBL LeadY, Z /NS WERRY. F HRIIMP
B UTERERENEEZ S, Ldl, 2™
bRNTVBMEEA V- AL ADKE 3138
LGS IER I BIRROEEECHIEARETH b,
EXHOFHLHEETH A, CosICBELTIE,
X9 d Tt L ATORBETFOBE)IC L 2 MRAOE
IEMP B FHEIRHELL T/had -1z, ZOEAN
HieyticBBUCTEETH A, MLy, ERH,
BERMICEL TIMP BB FEL DI ChTINS S
EA5.

bR IE, AT F VD image surface
PoFBELPERLIZFIES axial lead system >
5 HIFE L KD IREE & GHILDHLE 2 ZRIic\ hiz

ARADOFEETHLMPETH AR 2EZANITRY
RIEREEL S,

EREiC, REAVTADFEE RADOMP B0
BRE 21772 > 12 A IUE i, BAQRS~NY b v
DK & TIIMP EMK E VDS loop DIEIRITIZE 3
Bz ERRTNG, & 5T, RS ATHFHE
BRICDWTI0BRDHEERA 2 5/ U TEMICRE U
TV, TBEEHQRS N7 FDAEXIIMPHE
BRED S ERRTWS, COSIELT, FiE
EFA» CEHROICER UIZEL —BL T3,

LUEOE» S, ERME, BEXHE2MEEET45
iE, MP EBFEI VT CBEETHALEA
&5,

1% R

hE16. 2kg DHEFERA 2 H I TEE L IHE
D 5 B ORI B E R R EE 7L OEE
WefEf UL T OER 2181,

1) Image surface

GHIGL XV Tk, K3 LERTAIR, PUTFAIR
ROLL TV, LA ETT 3icon TZIZAKE
DA ZRLU2, image loop /N & L& o7z,
KEFDOFLY XNV T, ERRALLALET
ERTF RO L 12 88T 2 R L1z,

2) EBRMIOVTI, MP B FEEL b3 h
T3,

3) BEXRMIZOWVTIE, MP BEBFHEL hTh
TWA5,

FEEEX, FOEHAERBFSHNERLR
THRUIL.

fAfkE 7 MEBLIC & 12 b MR T % TRV 1o lR
+2%5, BAME, SSHE, L OEERTF
AR, FERROETER I CFEHBLET.
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Experimental Study on Lead Systems of Vectorcardiogram
with Canine Homogenious Torso Model
by
Takashi FUJITA, Daiji SAITO, Katsutoshi INOUE,
Masahiro NAKAGAWA, Kazuhiro HIRANO, Minoru UEDA
Mitsuo HISAMATSU

The First Department of Internal Medicine, Okayama University
Medical School, Okayama, Japan (Director : Prof. Kiyowo Kosaka)

and
Shoichi Haraoka

Central Laboratory, Okayama University Medical School,
Okayama, Japan

The transfer impedance determined on Frank’s lead system and McFee, Parungao’s lead
system using canine torso model was studied and following results were obtained.

A simplyfied canine torso model was made, which was a cylinderic type imitated faithfully
the transverse section in the fifth intercostal space of the canine. The canine which was used
as a model has a body weight of 16.2kg. Its torso dimensions were left to right of 14.0cm, front
to back of 19.0cm and height of 55.0cm. Its form was an oval on the whole shape with more
gently curved surface on the front.

Heart center on the dog determined by the X-ray located on the position which was 0.75cm
to the left, 2,9cm to the front from the body center in the fifth intercostal soace.

The definite dipole was placed on the heart center of the torso filled with 0.1% NaCl
solution. Electrode position on the torso surface is defined by two quantities; levels (number
1 throngh 10) and angles in the transverse plane. The levels were separated each other at a™~
distance of 3cem Thus determined level 6 correspond to heart center level of the canine. The
angles were taken each 5 or 10 around the cylinder whose plane passed precisely through the
center of the body. Thus, potentials were determined and image surface was drawned on the
loops.

Image loops were oval and located on left anteriorly and slightly inferiorly from the heart
center. As a result, canine image loop was found to be clearly different from the shape of
the human’s one which has a shape of a pear projecting slightly to the back.

Then, normality and orthogonality were examined on the torso with the Frank’s orthogonal
lead system for human and with the McFee, Parungao’s axial lead system for dog resulting the

latter to be better than the former.



