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%, FEEICIE, EinthovenD{CHa% 53 2 HERDH
BHERIC S LT EXHGE L Burger 510,10 i
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CEOTRELAFLOFEERICS L SBEE
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ERFEE L LT3 Grishman 58 %, EEBERE
YHL LTI Frank HEID 2L EREE {4
BNB XD, K50 FYUEOH—DEEL
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£1 NRoFE4S - #3

g 4 | 5~9 10~14 15~19 20~29 30~44
w|d| 6 15 25 35 8
Alel 9 15 28 20 11

A5 THOUTETOMICHD, LUES
22.T¥TH5., choldBEBIciBRRRICHEL
RIZTEEZ SNBERENEL, BlfE, HMEHNRER,
Mg X R, OER (REE123/E), MERRER
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2. FEHE

~N7 b LBRIOFEEEE Frank I 2BAL,
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6; EHEBEKQRS-T A

cosfl =
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SO

l?sTmax 1/1 VsQRSma.x |
c. ZHICHETZEK QRS - TH (s6)
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e. KFHE, REICEF 3 QRS XEH~7 + D
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X6 WmlE~7 t vORBE ®2 =7 f/Vﬁ}_Jb‘?’Ei I
H B FgE (BREE
WHQRSE A~ t v mV | 1.63 | 0.42
BRATHEAR~7 t N mV | 0.59 | 0.11
Ql’aﬂ’l’ﬁﬁ«' 7 b 0.36 —
JEHEQRSFE KR~ 7 v ‘
TRIZRQRSTH °| 2.8 | 15.1
QRSIEME~ 7 b mV2 | 1.470 | 0.425
T &Eh~s mV2 | 0.063 | 0.037
®3 < 7} v B E I
- 5 i | K OFE @& L) H
gl | BEREE | F X E | BREREE | ¥ H| BERE
BRQRS <7 t v mV 1.74 0.53 1.20 0.44 1.38 0.64
BA QRS EEHE~7 v mV — — 0.99 0.41 1.30 0.54
BRT=s N mV 0.47 0.20 0.37 0.15 0.39 0.14
QRS E # ° 54.7 15.5 | —29.5 25.6 98.2 20.7
QRS ¥ E 5% #h ° — - —11.4 20.8 98.9 19.0
T K ° 49.7 16.1 11.6 11.3 65.2 25.6
REBEEICH T 3 ERHIF K7 SHEk®kTSQRS & T Fhl
1 ~X7 b SHRE QRS
REBEED~ P VI (FigiE) £%2, /
SITRLT. T
1) R~ P VE T T
BEKANI PAVDKESIE, QRS, 1.63+0.42
mV, T, 0.59+0.11mV T&h 3.
THRANY Pvk QRS FANI FLDRKEED QRS
oRs
Hi20.36TH 3.
T/BA QRS - T 411 27.8+15.1° TH 5. F H S

2) 3EIBIIB~R7 b AHFE

QRS R~ +ovid, BIE, 1.74+0.58mV, /K
¥, 1.20+0.44mV, filfm, 1.38+0.64mVTH 5,
BRKERMTEBNT, HANI bpi2.0mV &
Z56009.4 BELLT,

%72 QRS RA~NZ b & QRS MR ~RS b v
DREX O i, AJ4H, 1:0.83, Wi, 1:0.94
Ths.

QRS R#h& QRS EEEEIT, BOBD, /KM,
—29.5°, —11.4°, {liif, 98.2°, 98.9° TdH 3.
TROL, KEHICENT, BN b &Rk
VAWl ld: S ENEY (R

TR#E, BIE, 49.7+16.1°, KFME, 11.6+
11.3°, {liifi, 65.2+25.6° T&H 35,

K73, 3EICEBIZ QRS Kifi: T REMOFM
ZRLI:BOTHS, $HbL, BEIKEIZ TR
AR bvid, QRS IKHUTAHRIEICALE LT
3.

3) Muthk~2 rov

BElE~7 b K & i3, QRS, 1.47040.425
mV2, T, 0,063+0.037mV2TH5. LIih>TT
RE~R7 bvk QRS MR P LOKE IO
12, #0.043CH 5,

QRS ftE~7 FvDF ML, H8ICR LItLD
1z, $xT1~2KBIcHH (25K 96.5%), £
O, 2 RMAN, ¥, 52.5° ¢, 55.8° TH
5. bbb, QRS ML~ 7 bt £ R EIICH
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M8 QRS EH~7 t VOHFHA

kLB,

THE <7 b rokmEid, K9iRLizk I,
AU 1~2KBichHb (2 %R 87.7%), TOF
BiER, 25MBA, ¢ 50.3° ¢, 58.2° TdH3,
Tiibhb, THEENZ bvid, QREICHLUTEARIL
KHa%EE 3,

2. F4, WAL~ b SHTE

FE HERE~Y P VAITIERR 4 IR LT E
KCHh5.

D FEHLERY P SRIE

28] QRS AN bAD K& X, INHE—E
DERE ALY, 15~19FBBRERTH S, 2/
THRERR~7 bvid, fid & & bic/hg (LB Em
Aoh5d, BEITHEANR7 P EEMRE QRS HAN
7 P VDREZDOHIZ, S ELEDITNILILBE
MNHY, Z2REQRS - T AIZK X {182 HAMNA S

N3, QRS NI PV D KEZIZ, 20FULT
IN& K723, F1okERICBY 5 TE#IL, 2071
1T, #0thoESE KL TERICH D HEss
5h 5,

20O SFEICOVTIE, A E—EDBEFKE
DI,

2) HME~NY P VHTE

75 QRS BA~NY M D KX XA, BH:HH:
CH U TRRNS OV ERE S B I R—EDER%E
DI,

3. ~N7 PVBROREIRIFM

3EICEBT 5 QRS, TROEIEHFHEZRSITRL
Iz,

%5 S EoOE & H W

B moEEsFE | A R | BSR
C 99 57.6

F c cC 6 3.5

8 F 67 38.9

o] 0 0.0

QRS H c ¢ 137 79.6
8 ¥ 35 20.4

o] 162 94.2

S ¢ ¢ 0 0.0

8 ¥ 10 5.8

- C 151 87.7

c ¢ 21 12.3

T H o] 0 0.0
c C 172 100.0

g C 172 100.0

c ¢ 0 0.0

QRS iIKBWNTR, FIEIKIEo2&0H 61505,
RS REELD IS DR TH 5. QRSIC
B3 8 FHEHIZ, B, 38.9%, K¥m, 20.4
%, M, 5.8% iCHoN5H, K TR
OEETH D, METIE QRS EKIE, F7Hbb &
WHHECAH SN B/NSVEIRTSH 3,

T icBNTIL, BT TRERS T REED12.3% 4
oh3.

4. QRS BOLIC L2408

103k EmicEd 5 QRS & 6 BT AL
DTHB, TELL,

a. RiMAHICA, REFE & O R IC KT
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KEEOF & 2458

EZNS)
o> 0D

DI,

b, BEIDHICHL, WEEHE O I K X755
DL,

c. REIDSENICEL, $#RITH S FmEEE & O Mic
RESBAENH B, EHE BREERICHL
TRED,

d. REHEBRICED A, CORBMERMLTNS.

FiICHLThZ L,

BEH5.
8, b3, QRS DIEMNRIICHLTIEFITHEND

REBSEEHEBEORICE D, ERESHITR

e DRBICMAT, Atk (KL <8 FKE

DCH3. ¢ 4, eid, QRS DIEMEIICHLT,
a b XDBENODTHS. a~e 13, ZERIMI LA
BOELTHRRT X5, £id, QRS BUH—TM@

FriciznhnbotEZI 5N B,
%612, K¥mEIicHBII 2 QRS DI XA 58 E
PEKTH3. 4, ¢ f DIFICEL, a3 biTDREW,

wE
F6 KEEOEKXZ4H
w a b c d e f 2;1.
E£4
5~ 9 5 4 1 5 15
10~14 3 5 8 4 4 6 30
15~19 3 4 13 22 5 6 53
20~29 2 10 18 11 14 55
30~44 2 4 4 5 4 19
2t 15 9 39 49 25 35 172
F1bhb, d, 28.5%, ¢, 22.7%, f, 20.4%, a,

8.7%, b, 5.3% T 3.

UL LESRICH S &, —EDERZZDIIN,

5. Ktk DHR

20~292F DRI—HRISZICONT, Kitthz R
ICHE LT Frank & BB L7, KT 122 OSF
EThH3.

BRIBAR~N7 b, W¥E~xs rvid, QRS, T &
HICAFESK &, ZRIRA QRS T A, Frank
t, 28.7°, KAHEE, 26.1° TH B, S,
Frank HAARREICH L TR,

3micET3 QRS, THRA~NZ iz, BimE,
WETANESK & <, KEETRBITMS, ¥
X7 PO THELERNS NS,

QRS E#l, T B#C O\ TIE, #O A BT EY
N BAONS,

£ 7T Frnk ARBECIDZISNMEO LR
TEIBA~ 7 | vmpagAk| B~y b | QRSBA~ b a GRS ¥R
T . c
QRS T |QRS-TA| QRS | T F H s | ® ]
Fran | F B[ 187 [ 0.61 | 28.7 | 1.498 | 0.063 | 2.08 | 1.43 108 1.24 | 1.5
TP mMiE#| 0.47 | 0.13 | 13.5 [, 0.540| 0.037| 0.46 | 0.42| 0.59 | 0.44 | 0.55
¥ #| 196 | 0.60 | 26.1 | 1.898| 0.08¢| 2.42 | 0.85| 2.54| 0.71 | 2.23
A Mgz 051 | 011 | 206 | 0.655] 0.038 | 0.69 | 0.3¢| 0.71| 0.3 | 0.65
T &K~ tw QRS & QRS E R #y T & #
7 e
F H 8 F H | s H 8 F | H 8
pran | 0% | 042 | 089 ) 531 | —20.4)| 97.4 | —15.9| 99.7| 48.6| 4.3 | 75.0
TRl 022 | 014 | 0.14 | 103 | 47.2| 145 | 23.5| 19.5| 16.0| 32.8 | 26.9
0.52 | 0.37 | 0.47 | 83.9 | —58.2|105.1 | —32.8|104.1| 50.4 | 10.8 | 83.1
A H 016 | 016 | 021 | 139 | 45.3| 16.2 | 43| 12.9| 187 17.2 | 179
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1. Frank EILDONT

Burger!® 1010 [ XD THA I N FB~ 7 by
(lead vector) DHEBM SR IN, chz 3 RTH
AT, by —BEEROTEREmEMWITIAL
7z & M IT Frank D image surface2).22) 233 3,
Frank D |3, O image surface |C B T Bk
POERKAENLUTEE T, EYIHER~Y
} v (image vector, Frank) % &0FHEMEONS
LOHRBERANIDTH B,

Frank HEORHIT, BEERFEHE L LTHRMN
ICHEBERS/NROKTH S THOBTFEET LD
LS ERKD S,

UL OFEECREICIL 2D, &AL &R
DESHHLOBEXEOBEFETH S, 31bb, K
FEHOFBET 258 ARICE 4, 85 RcE
KPENWSIATH A, Frank 53, FEERIICHES
ROE S ICERKDPLMHE ELTNEN, 20
RALIZARRI T H 51D, Langner 528), Pipberger 529
12, RBLOMDBARLT HHITHE 4 BIRlicBFEE L C
EETTHTNS, .

Tk, BRKHPLT 1ABCHAIETRETHSD
B, Frank OB CH2ERAUDOAL S, D&
bIRAZTCR—EOHIERATRETHA D,
EEG, ABCEMBAL, AEEETFEE 5 BiRE
EEICBOTRELE, BEHRZEESW I,
Frank EOBESHPLKETIHEERRL T
3,

2. ¥mER PO T

YEBER 7 P 3, EEERFREZ AV
B4, KFEICE DT QRS B oDk
72, Ashmand) DN/ KBTI ELFEM
KRUCTHEAINESTH S, chied20Tid, B
FRNCIE—TRE <7 bV T h 2 TR O
BN EEBENR 7 F v ORI 2 b2 EEKTD
AL03HHbH W, L LBEERFHEC &
i€ Frank BOKFEERTIE, M0 KR L2 XHK
QRS R#DAMHMILL, @k ~7 b o fis*%
BALKEDN 7 v VBEBRET 25 ACENTSH
5. T14bb, KEMICBD S QRS RO EHER
#id 25.6°, YEMBOMIERED 20.8° TH 3,

3. X7 PASTEICDNT
-Frank BiC & 2 EEHIOE RIS OGRS
K& 12D 205 3 80-8~40), D 3bMEMnE

[ 2 IGEORE E R L TA R,

Tibbt, 2 QRS B ANV bvid, EHE,
1.634+0.42mV, ~7 bBi5ES, 1.73+0.48mV :
BREITHRAN7 b3, FHE, 0.5920.11mV, X
7 F RS, 0.59+0.22mV: |VsTmax|/|VsQRS
max| 3, Z#, 0.36, X7 WIS, 0.86: 42
M&A QRS - T A3, ¥EH, 27.3+15.1°, X7 b
AL, 32.6+24.5° THD7, 2R QRS HFXK
N7 P DKE S EERIBA QRS - THICOWTII,
EZDEMEZIPP/NE L, POSMHIREN,

BimiCE )5 QRS BEhid, ¥FH, 54.7+15.5°,
Forkner, 40+10.6°, Bristow, 33:£13°, Hugenholtz,
45+10.3°, ~7 b ABFES, 44.2+14.7°: KEH
iICBIF %5 QRS EB#hix, —29.5+25.6°, Forkner,
—14+30.5° Bristow, —33°, Hugeuholtz, —18+
42.9°, N7 FAFFESL, —14.3+35.6°TH o7z,
KEHICEF 3 QRS Efhid, BROMTEICHL
THRFICRAEL, FREEREENKEVN, COT
LRAEDOHROKEEIC BT 3 KO BEHT
B0, o, {HOULYHBZBEANKENT EERLTH
3,

L LEROTEEEZEDZNERBLTAT,
HEOAXLEAENINC EBBOONS, ThlE-
Fronk EMEBREANLIZNCT EDEL, WTFhd
RERTHD, 5E, KEZORPOERNHEEL
W ERIcb s ES—~RTHAH. Fi Pip-
bergerdl) |3 SVEC METOHET, &K, HEKE
BAEICK X B EBEEFZ RN EDRTNEH,
Fkd 2RETH 5.

4. FEH LRI FHIFEICDONT

I HESIC X BE{LHUNDIZ, Hugedholtz 542)
biEfELT 3 X Dc, 257 QRS BUIHAEIRL,
$REEDZVT, NRBUETIR M Lrchs-o
TR REE L, TROBERICH S IR,
QRSEBITIZ LA EEMIINDTH S S,

BIREBRTIE, EELD BABOATRMSOKL,
A& E S IREBOLATFEMKRE DD, me L
HicEk LT <, Lepeschkind® {312/ H, Holl-
mandd 13 6 £E, Edwardsd® {234 BL DO RTW3B
2, ZOBBICEAOLEOERLIIMALAL X
A1z A, Blek 540 (3, ZOFELHORT FWLE
HOKETDENEBRMNTRL TS M, EE6
SBRUETIE QRS BMBIKEIIRBELTHE LN S
7213, hOBMIZRAEZEAEENTNELT
AV
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5. QRS BOIEIC & 3 H%IC>T

KEHEICBIF S QRS DBICLBHIETHD L,
SEIOMRTIE, d, e BNB T &ENBEHHATDH
3.

f OB, 63k QRS RIZIERY Tl /—T
HELEicH s E3NTN D, ERHTHE—FEL
KIBWEAVDET EARLIEDDEEZ OGNS,

6. BME~NZ iz DOINT

W7 Fovid, Burger KX DOTHA S NID
DT, N7 bWVBEDSDDKR & X &2 DML
BEEALLSIETEIODTHAM, Fiibb, K
X3 QRS ROmMBICKHA L, F @it QRS MHic
B/ET, KEHTRK X VEEELEZE &ICASH
AZdDTERDLINS,

BREATIE, TOHFMIZ1~2RBICREINS.
FBiERs VDX EXR, AEOMEKRTIE, E
2DEBDTHBH, WHELLNDE L, KES,
HAREE &2 EBTFEINLS®,

1. AEEiICSNT

Frank FKiCH UT, FEEERAEETH 5K
i, SREARKEABRENCT ENTFHRENS,
EEZOSWTIX, QRS O HHHE X KFE ZDZ &
Frank th& D K &SEZEZ 203, REHCE DS
R EED bhie,

BAW, AR SZ, EERTE, KFEDX/Z
H, Y/Z W, X/Y Hid Frank B LT, /HAEH
ELTNEH, EEOSMHTSH, Frank EBBAHOD
INENHDEIRETHIT, YROWERICKEL,
Z, XEATHITNEL, 20X, Y, ZHiC KT
TROEARELMHOTNE T EBEZONB,

L L Frank $HiCd REEAD A IKONWT, 1
BRGNS 5 10:20.2), F1E 55D |3, Frank D
ZHFEOLNE, X, YEBIHLTRESHRIN
3T EEERMICHEEL TS,

X

1) Einthoven, W.
150 : 275, 1913.

2) Hoff, H.E. and P. Sikelj: Am. Heart J. 40:
163, 1950. '

3) Schellong, F. et al: Ztschr. Kreislaufforsch,,
29: 497, 1937.

4) A#f: BIEEE, 13: 312, 1949—1950. B &,

et al : Arch. ges. physial,

W B
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Frank BRI KO TREEEFESE (FH22.7F) 112
HONI P WLERORENMET 2. THb
b,

1. ZEFQRSFEANI PVDK & Xi21.63+£0.42
mV, ZEMEAK QRS - TAIL 27.3+15.1° T, R
DWEICH L TROPEEINE L, OFFIBEN,
ZRITHRANZ P D £ Xt 0.59+0.11 mV T,
HROWMEICH L TEEREDI,

2. K¥FmEiICF 3 QRS K#hid —29.5+25.6° T,
BROBRELDBHICFELLTHEY, chidd
ROEHFICEBY 2K TEEOFEOSHEEERL TH
3,

3. KYEHICBIFS QRS Y mET#H I —11.4+
20.8° T, QRS REILDORICBE & BB 6N, »o
Sl L, FEFEN7 POBE DR SETRL
T3,

4. KFEMmickiF 2 QRS J%E 6 HIT HHL, d,
¢, f DIFNT EEHDT.

5. ZBHTHERANY P& 2R QRS BtA~RZ b
MOKREIDHIIME L & DI/NES IE 2 HAND
D, BEIRK QRS - THRMSP LEdIKIELKE3
AAEED .

6. HANC X BEAENET 2 AEERIC L
RTCEIEHDI,

7. A—RRICL2T, AREEHBELENM, K
WNEZZEEA QRS - T A28 26.1+20.6° & 4%
BEL, FRYERARAREL, X, ZRAINEA
REINZEAEBED. ANERERBANKE
WZ EERLTNE,

%

FILAZEFEBHRBELR, FRAXMOHLEEY
BEHTD, ARNOEER, FLRE7 v 7 KFHL
K% (HRM3E) KRV TRERLIK,

Ak

14 : 28, 1950—1951.
5) Burch, G.E. et al: Circulation, 8: 605, 1953.
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Studies on Vectorcardiogram

Part I Vectorcardiographic Patterns of Normal Young People
by Means of Frank Method and Kimura Method

By
Michihiko SATO

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

Quantitative analysis of the vectorcardiography on 172 normal young people, using the
Frank method. The following results were obtained.

1) The QRS spatial maximum vector magunitude and QRS-T angle revealed 1.63 +=0.42 mV
and 27.3 +15.1°, respectively. Thess values were somewhat small and remained in narrow
distribution as compared to other reports. The T spatial maximum vector magnitude was
0.59 £ 0.11 'mV. This value was almost same as that of the others.

2) The QRS long axis in horlzontal plane was — 29.5 + 25.6° and orlented backward
as compared to other reports This results the variety of the type of QRS vector loop in
horizontal plane in this age group.

3) 'The QRS half area axis was distributed in narrow range of —11.4 + 20.8°. There
fore, the wide angle was found between this axis and QRS long axis. This shows the walidity
of the concept of half area vector.

4) The QRS- vector was classified into 6 types in our laboratory, and found the order of
incidence to be d, ¢, and f.

5) The ratio of the T and QRS spatial maximum vector has the tendency to become
smaller with a.gmg, on the contrary, the spatial maximum QRS-T angle become wider with
aging.

6) 1In this study, any vectorcardiographic change between both sexes could not be found.

7) Comparing Frank method with Kimura method, it was found that the spatial maxi-
mum QRS-T angle showed the wide range of distribution of 26.1 + 20.6° in Kimura method
and the Y component has the tepdency to be augmented, on the contrary, X and Z components
were liable to -be reduced. These results indicated that the Kimura method has larger dis-
tribution.




