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Table I Age Distribution and Clinical Diag-
nosis of Subjects Studied

I. age distribution

number of subjects

age-group male female total

0 ~ 9 0 2 2

10 ~ 19 0 0 0

20 ~ 29 4 1 5

30 ~ 39 6 4 10

40 ~ 49 14 3 17

50 ~ 59 16 5 21

60 ~ 69 24 3 27

70 ~ 79 13 3 16

80 ~ 89 2 0 2

90 ~ 99 1 0 1

total 80 21 101

II. clinical diagnosis
clinical diagnosis number of subjects

hypertension 39
coronary insufficiency 22
(with hypertension 17)
idiopathic cardiomyopathy 6
myocardial infarction 5
endocardial cushion defect 2
aortic aneurysm 2
aortic insufficiency 1
cerebro-vascular disease 2
diabetes mellitus 12
chronic lung disease 15
no cardiopulmonary disease 35
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QRSESEH (LI TQRS-axis &MH89) »5—30° ~—
90° LHBLLD2RMERAITERNZRAN. X
RITE80H, 21BIDEH015] T, FtEES 1355, 4F
TO0fR & 50 H L, MERTHRER 2 ED T3

(F¥— 1), BRZENIIEMEEH 3 ¢ ZBEFL,
IR DEREDIFTH -1z, FhaEsick -

TKRENT 3 &, BMEE:BASSHETE, i
FEAEBIME 2051, BfEAER BRG], BARLEE O
PAREERE & b 501, ERK LDiicEZE D 15
Bl & REFEELETRE /2 & DO TER BRKEEE S
Bl -1z,

LAH®D ECG @ 2 H:# 1ZRosenbaum »519704F1C
TEH 12 ZEHE & Kulbertus b DA A LI,
AIFZIILAHIC X ECG ORANIFTR 2RI EIDIZ
DT, DRRORBSIENINIE & b EZRAZMhORT
ORENINb 1211, M2 5 FicNEROD 3 > DREE
PEBLI. BROECGERRIATEDC L {TH 3.

1) I% (standard type) :i) QRS-axis #5—
45°~—60°,ii) I, .V, i20.020 X b kK & {5 q
EHEEL, QS B, iii) R1, Su, SupEArsE
BAZSETSIOREIDLERMLEIm V, iv) HL0D
BIOMIEREE TV, o I HBIENS BEFEL, EE
Dq HBRIOT 55, BNBHEE Ty BHFEEL,R
BHLN A,

2) IIE (with horizontal clockwise rotated
heart) ! 1B DR AIIL 1) /DI V~FREE DST
DBELEL, QdUPhIVHRA, ii) Ry, R,V
Hitha {, NMIicR ML, iii) R, Su, Suas
BREEENE, iv) SOAIESEE Cidq /2 {,RS
BERT,

3) WM& (with vertical heart) ;i) R dhg
$ Quidp VDRI, i) QRS- axis H5-75° ~
—80°, S1idZV A, H-TH/EV, iii) Ru,
Rmd/h&{, Su SmdhZEEDENE, iv) pll
BTTT A S fiEp HFE, v) Vi TSHH 548
BT EBEL 22,

4) VE (With deep S and Sm) :i) QRS-
axis #3—60° ff3f, ii) R1, Sy, SubEENET
SmDFE I 5mVELE, iii) Q rid/h& v, KN,

% 7zKulbertus 5 OfAWVWTz &% 1) QRS 1 &%
120msec. K C, 2 )AT#EE D meanQRS-axis H5—
30°~—90° Oicd b, 3) I, VLORMEL,II,
I, Ve d$:SEIZRTLETHY, HEEDESL
BAL T3,

HREADVCG OIERMEIZERE, <2 b i
ZeL, 2% AP oRIEE2SEiIc Uiz,

m. A &=

BANCECG TQRS DR & RPER O BHIED
REFnHs 1 FHCE, Ve FETH, T4bLARS-
axis 430 ~—90° i & A REH 2, ZD HIEFID
I & WEEE OBEAZEDREFN 2 ZHEERICH S
KU CTQRS-axis #3R» 1. LBIFHE OREFH

CIEE I BEEFISBRA LIz VCGIE7 & 4B FHK

LHBIN Y b VLOEEVA- 3C5 2T, Bk
iFrank 35C, MBI OKEREFIZE ML
NVILE E, BVCFESEHCATER, ZRIE, K¥EhH
DI EEARICERE LI, Z2LTZDT7 4 MA% 1]
em/ 1 KEOBIIEABTESF L, X2 M vFRRO
HEER 28Zic UTAMRAIE LIz, QRSEO
BERici s 3EOREMEX, Y, Z#e L (B
—1), ZERBEKQRS~XZ F VOB R IS5 —HD%
X, Y, Z, &L, ROBEBRHELTKDI,
1) EEBEAQRS X & b I K& & (Magnitude.
mV), BAALA (Azimuth : H°), {{IA(Eleva-
tion : V*), BB : Magnitude=vV X3 +Y.+2; ,
cosV°= — YN X + Y2+ ZF, tanH’=2Z,/X,
2) BEICBIBEHH ! ) BABL O EHEARS
~Xy MADHAEKE S, b) QRSEOEEEM,
c) FIHAZG & CHCIRIA~ S b VD ED BERAL, d)
QRSEDOBAZ 475 —f4 (mV) | ZK EF RS
(), BREFHRS (-hit. X, -Term. X), &K
ERBS (X), BARARS (—2), BRTAHBS
(=Y) 26 RBRMGES (Z) @ 2).

(I) Reference trame for angular measuremert

Frontal Left sagittal Horizontal
Superior Superior Posterior
-90' -90" -80°
IRV VAR M R
E. & E & z o=
g 180 “v -4 g.wo‘ o'§ gxlad‘o O]
+90° .80 ' .50°
- Inferior Inferior Anterior
(D) Direction of spatial maximum QRS and T vector
Azimuth Elewugjon
! - 90 5)
' 150'@0' ‘sﬁé
~90° 4

Fig.1 Reference frame for angular measure-
ments in frontal, left sagittal and horizon-
tal planes, and direction of spatigljmaxvif
mum QRS and T vector.
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Fig.2 Method of measuring maximum planar
y voltage. z

Init.X X

Table II Findings in ECG except for Marked
Left Axis Deviation

P-sinistrocardiale 16
LVH with ST+ T change 11
arrhythmia % 11
ischemic ST T change 10

LVH without ST « T change
incomplete RBBB
PQ prolongation
myocardial infarction
P pulmonale
low voltage
susp. of lung emphysema
susp. of intraventricular block
susp. of hypopotassemia
congenital-P
%*sinus bradycardia
sinus tachycardia
supravent. premature beat

ventricular premature beat

== NN =N WW WU o 0o

atrial fibrillation

V. # ®

1) NBEOEERM LIS O.OERAT R

ECG EDQLADUSNDORKEHR (£— 2) BEE
BEX (1961) & EE#P (1661) »H\. AK ER
Bd 3Bld-7z. PQERIZ6HFIZE DI, IE
ULDEET v v s idigh-1:. £z ECG TLAD
DHE— DRI ROEFIZ4081TH - 72, QRSN
0. 08FVLL T 434451, 0.08 ~0. 10854641, 0.10~0.12
1B th 7. 6BFICOBHEEDOHRMSALN
125 (2D 5 b 14iL, cardiac amyloidosis ),
QRSB O XET I B AEF O— 2T b AFE
Ry NVOEBRET BT, TO6HIIERNL
tz. & T A TLHBRHVCG THREY /s FEEFEER

B27RThlzeh - 12, ECGDQRS-axisid266143
—30° &, 3N —40° A, 126IH—500 8 2R L,

—60°, —70°, —80°&ATH -0 IZE L9, 13,
3, 1flicadh, —45°LAIFOLADIE5IF (53.7
%) Thotr, BESBE b QRS-axisid MLV
fieTTs (K- 3), BHEMEEEHIMORL b b

QRS -axjs
-30° _5" o° _7‘0‘ -g0’

hypertension PP o.qd’oo e o oo
hymysign‘s:"_ 8o é?ooolo oo o oe
coronary insutt.| ©eo | o o
otherheartdisease] o o o | o )
dhronic lung deeassy o 00 o|oo o3 °
S o] b o Y Bhefo o w0 o

Fig. 3 Electrical QRS axis in the six groups
of clinical diagnosis. Black spots in-
dicate the cases with complicated
chronic lung disease. Mean values

are represented by the vertical bars.

LADDTRRE b, QRS-axis #3—30°~—50° DHl
1226 (18%) Th 55, BIMEER 12276 (73
%), TALE, MHRED S WEL S icfofER
BREBHTRVTNE60%FHREED TV, £
4 £ QRS-axis & DR ICTIZEEOHEE i3 b - 72h3
(B— 4),51F LA L6l ¢id 8 Ll L WERE
WUBIMEE2HEL, HREIRLIA 2B & 26
DEIFLLETH B, —H50F AT Tl OMigER o iz
VB (1951) & DTEREREERE (761 icfk >
T ENBh -1z, QRS-axis &£ VCGORTHEBEODRK
B UOEEBQRS <2 hvoFEL b i BEHE
KQRS~ 4 k DElevation ORYICHEERIZ 72 d> - 1.
B— 5 iRl & AEHROBRAS & UL EEQRS
~7 b VDT R BRERBIIC AOMRIT e » b
Uiz, BIEEETIREAQRS <X b @ F W i3 O
HEEDIZWEEY, OB L H § LADOEREMEL,
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% (48) icth~, MOERBREBENIST. 1% (4
Bl), BllEEEHI40%( 8 ), 1B g BEYi236. 3
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-907 X % (45)), BOELE&BAEEHEX35.3% (68H1),
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Fig. 4 Relationship of age and electrical

QRS axis to clinical diagnosis.

O=Hypertension and/or coronary

insufficiency :
X =Chronic lung disease Azimuth
A =0ther cardiovascular disease Eleva}ion ¢ F-130
® =No cardiopulmonary disease *1801 .; * o . L 110
+1601 " .
o r-80
+1407 | A :
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Fig. 5 Scattergram of the direction of maxi- +20- ':0
mum and half area QRS vectors in '
frontal and horizontal plane.Black A B C. D E F

and white spots indicate the direction Fig. 6 Azimuth and Elevation of spatial maxi-

of half area and maximum QRS mum QRS vector. White and black spots

vectors respectively. indicate the Elevation and Azimuth

A~F indicate the following diagnosed respectively.

groups. A~F indicate the following diagnosed groups.

A No cardiopulmonary disease ! Hypertension

: Chronic lung disease . Coronary insufficiency with hypertention

B
C : Hypertension . Coronary insufficiency
D Coronary insufficiency with hyper- . Other cardiovascular disease

tension . Chronic lung disease

=

. Coronary insufficiency : No cardiopulmonary disease

DY moow>

F : Other cardiovascular disease . Cases with complicated chronic lung disease
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-1 VCCGORBIEMOE CI3E M F i 2 57
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Fig. 7 Patterns of frontal and horizontal QRS

loops
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DRIHITEESHTTICH B, H— 3 I3ETIED,
H— 4 HEHSH2 L, BEIXY b A ICH
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ICEHE L, ERTHD 6 HBEF ICHEW.

BT & AKX EIOEASE Y T, B2x0DQ
RSBOEHEL SN A, FAKETRE-8D
e 3HER2HIL. WHROEEOEFIIENTS
BIEAH & AV DiD#E 2 E T 2 EFOK2EDLL,

horizontal plane
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Fig. 8 Relationship of patterns between fron-
tal and horizontal QRS loops. Upper
and lower figures in each frame indi-
cate the number of all subjects and
that of cases with “left anterior hemi-
block” respectively.
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Fig.9 Relationship of clinical diagnosis and
S1Su Sy type ECG to the patterns of
frontal and horizontal QRS loop. The
underlines indicate cases with S;S;Sy
type ECG.

. No cardiopulmonary disease

. Coronary insufficiency with hypertention

. Hypertension

. Coronary insufficiency

. Chronic lung disease

P Xeo® @0

. Other cardiovascular disease

Table Il Rotation of QRS Loop in Frontal,
Left Sagittal and Horizontal Plane

F—1F —2[F — 3[F —4F —5[F -6 F —7[Total

Fo [COW[20|3|27)12/ 89|07
c wioj1{0|0|0|0|2]| 3
f-8/9(1]/0/0|1]|2]|0] 13

Ls [CCW|17|5 |18 12(712(2]| 64
c wji1|{o|2|o0floj4]|0] 7
f—8|11| 0 0/2|5|0] 24
CCW|25!5|26]/12( 8| 9| 1] 86

H |c wo|oj1j0|0|0]|1] 2
f—-8l4|0]lo|O0|1|2|0]| 7

F—1~F —7 represent morphorogic
patterns of frontal QRS loops.
Abbreviation

CCW : counterclockwise CW : clock-

wise f- 8 . figure of 8

frontal plane
-%0"

Fig.10 Scattergram of the direction of maxi-
mum and half area QRS vectors in
the frontal and horizontal planes.
Black and white spots indicate the
direction of maximum and half area
QRS vector respectively.
F—1~F—6 represent the patterns
of the frontal QRS loop.

R—10icaHEmE & A FROBAB L LEBEQRS
~7 b AVOF R ZATEEORBIC o o b LI K
ERTIEARS b NIV EBREL, BEE
i3z - 12038, BIEEORAQRS XY FvDHMIZ
F—1i3¥#5+25.7, F—313F5+17.0" 27RL,
FiBdfht 0 EEICLADOREVEE T, $1-F15
—135.2° 2R F —2 $ fbd h EEEM S0 F
—4, F—5, F—6I3BRIL  PHIELFiItH
205, % DElicOWTAHS EF—5i1k22H,F —6
IR BERQRS K Y M HE EBicd b ,F —
4 REFLADETHEL. FFEROXEBEQAQRS <Y
FRBREIORREEZ IR Ah o1z (B—4).

F—1~F —7DRBDOTMH/AQRS XY b v®D
HEnd (B—10) ,Azimuth i3F —1 , F—3 L2560
IKF — 6 Tk &L BWERSERMRIC, F—4, F—5

CRE#FRBI, F—2, F—7CREHHFRE

iehh, TOIBEOMILHE EEMH -1, Eleva-
tionSIEH LIRD +76'% h A S WHIRF —2, F—
5, F—6BIUF—702BILF—10D66 (21
%), F—4 D45 (33%), F— 30176 (63%)

Thbh, FROLSMEIIF—2, 5, 61dF—1,

3,4 RHA~BBEIK &b > 1. L LElevation
KEWF —2 LF — 7 idAzimuth W EHR HRBICH
h,LADEEV L, ¥RF —5, 6 02B,F—30

H2/3DEFIBLUF —1 &F — 4 O DEFIME

DOLAD%RY.
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Fig.11 Azimuth and Elevation of spatial maxi-
mum QRS vector. Black and white spots
indicate Azimuth and Elevation respect-

ively.

QRSEROEME L ECGRFROBIE T, EEIEAD
EX %R 186, KEEmTIZH —5 25116, H—
3¢H—10%3FIHh, FIREERCIZF —5 5565
EBEZ, REF —1LF —30%4HITH1:.
H—5¢tF—50844b8D 9L 6 FIAEEE
X, 2BIVAK EBBOMRLRL, B5166 &
MEFE»H LT3 12D ESIB K OafEbitEds s 2,
H—6D 38 2 BIZECGTARFTLRER 7o v &
BRU, B3 1808 ODHBKRIBIEETH 50D T, R
SLEMT oy 2 HTALMEINS, F—70
2B Rdsa sz,

QRSIRDEFIIRECGOEMZE# BT 5 & (&
—5),R1, Su, R1+SumigF—5&F — 65k
WVEEREEBM Th-12. S UIRE & ¢ (EEaE
T, BIKF —5 13 2HHS 1 2% 43, F — 2 12fb
hRTH-lz, F—3iI, 1, V. HEDS )
I ULV, I, VeFEEDORBDEBAEIR
BoMicBFEZRALNL T,

I1FBDOQRSEHII,Rs, R, R, RO4ETHB.
S 1IOFET 383475 C, F—5D 2 FlLF —4
DB3% ITIFSTIZA LRI, #D B I Fh
LU ErS1BAELNhE, AFEETIH—1EH

Table IV Direction and Magnituae of Maximum and Half Area QRS Vector in Frontal and
Horizontal Planes, and Azimuth, Elevation and Magnitude of Spatial Maximum QRS

Vector.
Frontal plane (Mean +S. D. )

F—1 F—2 F—3 F—4 F—5 F—6
L +25.7 | —135.2 | +17.0 —2.6 —26.3 ~19.6
Maximum | Direction
ORS +10.9 +19.2 +11.1 +49.1 +18.9 +36.9
vector — L.00 0.97 0.99 0.85 1.68 1.23
+0.31 +0.06 +0.34| - +0.28 +0.57 +0.45
Direction of half -19.1 -1.9 -9.4 -13.2 —21.1 —43.8
area QRS vector +44.5 £86.2 +12.9 +28.7 +14.1 +20.3
Horizontal plane (Mean £S." D.)
F—1 F—2 F—3 F—4 F—5 F—6
Maximum Direction | —37.1 —126.3 —28.1 —74.6 —32.6 —45.0
QRS +64.5 +15.3 +53.6 +30.5 +28.4 £60. 4
_ 1.15 1.06 1.08 1.13 1.69 1.39
vector Megnitudel = 36| +0.14| . +0.35|  +0.56| +0.41|  +0.57
Direction of half —-10.5 —34.5 -9.7 -32.3 —36.4 —29.9
area QRS vector +26.7 +31.3 1+31.8 +21.8 +20.6 +52.1
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Spatial maximum QRS vector (Mean *S. D.)
F—1 F—2 F—3 F—4 F—5 F—6
. +14.9 —127.8 —-3.3 —33.9 —32.0 0
Azimuth
123.2 +15.5 +24.9 +52. 6 +18.5 +44.6
. +68.2 +120.3 +178.2 +81.4 +110.8 +104.7
Elevation
+15.3 +10.9 +13.8 +32.3 +13.0 +20.8
. 1.13 1.29 1.09 1.10 1.87 1.40
Magnitude
+0.32 +0.11 +0.37 +0.35 +0.48 +0.57

Table V Amplitude of the QRS Complexes in Selected Leads . All measurements are in

millivolts
F—1 F—2 F—3 F—4 F—5 F—6
R 6.1 £2.4 4.8 £1.6 5.1 £1.6 5.3 £2.7 10.5 3.8 8.7 4.4
I S 1.0 1.2 2.1 2.0 0.6 £0.8 0.3 £0.9 0 1.4 1.4
S/R 0.18%+0.24 | 0.39£0.32 | 0.13%£0.17 | 0.04%0.10 0 0.22£0.24
R 4.6 £1.9 4.6 £1.6 3.6 £1.6 4.8 £3.4 3.9 01.7 1.9 1,7
I S 6.3 £2,1 8.6 £2.1 4.8 1.6 7.2 £3.4 7.4 4.4 7.0 13.2
5 /R 0.75+0.16 | 0.26+0.13 | 0.78%+0.31 | 0.24+0.12 | 0.62+0.35 | 0.30%0.24
R 1.8 £1.5 1.9 £1.0 1.4 £0.7 1.6 0.9 2.9 1.6 1.8 £1.6
I S 8.0 £3.4 7.8 £3.3 7.2 £2.5 7.1 £2.5 16.114.6 12.616.5
S /R 0.22+0.16 0.2610.13 0.21+0.11 0.241+0.12 0.23+0. 16 0.1410.10
R I+S-1I 13.8+5.5 12.61+3.3 12,1+4.9 15.6+4.9 26.6X7.5 -22.6%10.6
R,V, 6.2 £2.8 5.2 £2.1 5.4 £2.4 7.2 £2.3 13.9+4.6 9.8 15.0
R 2.4 £1.9 2.8 £1.8 2,0 £2.1 3.6 £3.1 3.0 £1.5 1.6 £1.7
aVe S 6.8 £2.6 7.9 £2.5 5.7 £1.7 8.6 £2.9 12,7+5.2 9.5 4.6
R./S 0.68£0.02 | 0.34+0.18 | 0.36+0.17 | 0.43+0.28 | 0.23+0.10 | 0.1530.11
(Mean +S.D.)

—20%70%, H—6 D£BlicS 123 -3, i
DENZS 12 R FIDiE -1, SI/RIZVAT,II,
M358 H5r SEIHRS Bl %2 £ 9 S1 Su S HBECGIX 2561
icabhiz, ZORRKZE & QRSE O B I HM—
QIR LTzhS, KEETIZ 1 Fl 28R & 25lhH —
1, H—24WLH—6ThY, ERALLEES
IRV QRSE 2R L, RISEEITIH <& 4 FI(F
—7: 260, F—3: 28l 2ER5Nd 25 L1146 (52
%) WF—1dH5MIF—27T, EFTHAbOELE
IR VQRSBTHh -1z, £HF— 3D 56 (24%)
LEJIzAB L, FEEORA QRS <XV brDS
EdAEL, F—1IGnWERBTH-1. VCGOD

QRSBROBERA # 7 —~ A2 TIE (F—6)]%

REBEDEF —1 ¢F—3 05k h/hs L, BKR
FHBRF — 6 BB /N3, BRATEIELT RS
#F—1, F—3, F—5i/h3{, F—2, F—

4, F—6 I3 REVMHERRLI. BAEHRIIZF
—5 ¢F — 6 MUOBEL hASdh ot UL Liod
BEREBOMIcEREDE A b1z,

3) EBEIE 7o v 2 OERlicoWT

Rosenbaum iz & 3 LAHOZ#E c 8B ¢ 5 [EFIZ
2455 (25.3%) T, 14B1H 18I (58.3%, SHHRD
14.3%), 5FIHIE, 3 FIVNE, 28BNVETH
otz ThbidBE0F L aflbizh, EEES
161,54 C, ERRIHEBLTEES TH-12. B
ERESMT I EIMIESE 9 6, iR 7 60, MikiE
560, SRR 4H, EK IE %45 FELE 1§
d b, DREEDISWER13FH - 72, ECG T
LADD % 2 REFIR & § 3 EFIH136] (54.1%) &
B £, ROTEMEST - TEL & EEHPH
F48IT, EEEARILIBIcED.. BELECG
FRILOVTRERE & ORTICk & 3B - 12
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Table VIMagnitude of the Projections of QRS Loop along the X, Y and Z axis
All measurements are in the millivolts
(Mean %.S. D.)
F—1 F—2 F—3 F—4 F—5 F—6
-Init. X 0.04 10,04 0.10+£0.06 | 0.04+0.04 | 0.08%+0.07 0.05+£0.06 | 0.131+0.15
-Term. X 0.4510, 23 0.66:0.24 | 0.29+0.16 | 0.12+0.15 0.18+0.22 | 0.52+0.22
X 0.91+0.31 0.70+0.08 | 0.94+0.34 | 0.71+0.26 1.40+0.48 1.15+0.41
-Y 0.41+0.17 0.41+0.10 | 0.29+0.14 0.42+0. 30 0.32£0.16 0.15+0.17
Y 0.53+0.28 0.70£0.17 | 0.42+0.13 | 0.71£0.32 0.85+0.48 | 0.7110.32
—Z 0.87+0.28 0.90+0.18 | 0.77%0.27 1.061+0.51 0.9710. 46 0.9710.61
A 0.47+0.26 0.47+0.12 | 0.38%£0.15 | 0.45+0.21 0.21+0.18 0.55+0.33

Abbreviation

-Init. X : Maximum initial right projection

-Term. X . Maxium terminal right projection .

X : Maximum left projection

-Y . Maximum
Y . Maximum
-Z . Maximum

Z . Maximum

LAH®D QRSER IIATHEE & K EE D & B CHREDHE
AEDLEEEDLIT, F—T7LH—6NEIETD

Bbsd b, —KETRD-12.(B—8). T/4b LRI
HTCRF—308FI»REZL, F—1066, F
—4 Q4T ILRE, F—2, F—5, F—6
BRE20TH- 1. BETCOLAHDERIIRIENIT
I3F —3?29.6%, F—41D33.3%, F—2D40%
DIETHL, F—1, F—5, F—6i320%R1%T
bh, AEEIIH—4 R H< (35.3%), I\ T
H—1031.8%, H—2?2.0%, H—5®D21.0%
Thh, H—31310% & P72 72, QRSEO[EE
BrKERCIRSAREARTH 505, HIEERT
132145 (87.5%) MREFENT, 3flic 8 FREE
A ohiz, EfEE 3 FlIcREREEY A 6 i
(B—12). FEA~ Y N VOB (79%) HE
HITAME, ABIBERTAT, 16IkEI LS
Hoiz, EE~Z bVIZIBIDERES T, 55
BlHH-12 (B—-12). BEOKRKTIEEIL13
Blicaohni, LAHIE (1461) OVCGILH T 534
HEHORE &R~ T LT LT, BAPHES, T
Fiz b i EFRSBEREIE~, Al2ER)>/NEL,
BEIRED- I BORSBERER s 12,
BREDHEAX QRS ~% bV Tid/KFEHED Magnitude
DUSNIZEEZMH b, BIEEE & LZ/ED Magnitude

inferior projection

superior projection
posterior projection

anterior projection

h s, FARITEE CL hELS, EAlEEE
LA, AkFEETEET 2. EE&EA QRS X7
b VD Azimuth iXIEF & Z 1372 0> - 1203, Elevation
13X % {, Magnitude Z/h&dh -7z,

I. ROTATION OF QRS LOOP

frontal |sagittal jhorizontal
Counterclockwise| 18 (21)] 13 (14) 22 (24)
Clockwise 0(0) 1(3) 0(0)
Figure of eight 6(3) 1007) 2(0)

I. QUADRANT OF QRS VECTOR

Initial vector Terminal vector

s
R ~goooaigoa -

000000
00000
000

I 1
Fig. 12 Rotation of QRS loop in the three

planes and Quadrant of initial and

terminal QRS vectors in cases with
“left anterior hemiblock’ of Rosen-
baum et al. The figures in parent-

hesis indicate number of cases, ana-
lyzed with regard to rotation of majo
portion in QRS loop. Black and white
spots indicate posteriorly and anteri

orly locating respectively.
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Table VI Analysis of The QRS loop in Cases with “Left Anterior Hemiblock™ by Rosenbaum et. al.
1 Magnitude of the projections of QRS loop along the X, Y and Z axis

-Init. X {-Term. X X —-Y Y —Z Z
Mean R 0.05% 0.28 0.88 0.39% 0.68% 0.89 0.45
Range - : 0~0.11]0.03~0.62 | 0.66~1.70 | 0.20~0.80 [ 0.38~1.00 | 0.29~1.30 | 0.06~1.08
II Maximum QRS vector in the frontal, sagittal and horizontal planes
frontal sagittal horizontal
. . Mean —2,0% —37.9% —49.9%
Direction
Range +47.0~ —110.0 —16.5——85.5 +45.0~—144.5
. Mean 1.01% 1.09% 1.12
Magnitude
Range 0.59~1.75 0.70~1.26 0.72~1.73
[l Spatial maximum QRS vector
Table VI Relationship of The Patterns of
Azimuth Elevation Magnitude The Frontal and Horizontal QRS
Mean —12.3 +81. 1% 1.27% Loops in Cases with ‘Left
Range | +97,.0~—112.0(+29. 0~ +142.0|0.73~1.76 Anterior Hemiblock” by Kulbertus
% © significance (+4) p<0.05 et al.

Kulbertus 6 ODLAHOZ# i A5 § 5 HE B 12 3561
(37%) T, BILELE 95l, R4 5, WEEOH
50, R OE 3§13 X OB D 101451
P& hs, FHHQRS~XZ b VOFANIRSEECH
E2H %< &, fludLBITH2MmE, < IXEH
THTHAH, ERTHS 9fla bl i~y
PR EBI LI X, ABIMBEL KD -1, §IE
& AKFERDOQRSEDHEBIIR— 8 ICR LT, B
HTHEEE T, ELHitKE CH2H B8,
EFOUs=AR 2R3 (156)), £ F A 65H
EFAiECE (106]) O 3EIckBITA2Ed T
&%, B2 FZI32BR1EROQRSKR IZASEICE
B4 255, MECEIEHY 8 FRIKEE T 3. K
YmE & ERIE b AR S 5 1.

2B DOLAHDRYE » & 1= T EFDOHD 5,
BIEAEOQRSEMSER T A2 o AE LT IR VE
Ble, ELAiCKE {RMT 2 ER % RICRRT 5.
SERI20 © 5153, 6em, {KE49, Ske, WERIR & B
D677 B, KLV FEHE CREDORBIRER 278
», ECGIzQRS-axis »5—59.5°, LAH I%! (Rosen-
baum) DFFRLIAMNIZEZE ML, VCGOQRS B IL
F—2, H—2%RL, #fi~2 bvidbddich
AITAiIEL %, EbRERMTAIKEDY, 61

horizontal plane

H—1 H—2 H—3 [H—4 [Hi—5 H—6[Total
JE—1mi/4le 3(3 204220 a/m
EF—2 5/2 5/2
“F—318/2|4/0(7/2(3/2/4/31/001/9
EF—4 10/32/1 fJ2/4
“F—5 9/7 |8 /7
F—6|3/0/4/0] 2/ 22/ 0]/ 2
F—7 2/ 0, |20
Total P2,/ 61245104 17/ 719,/133./ 095,35

Upper figure indicates number of

all subjects studied and lower

figure indicates number of cases

with left anterior hemiblock of

Kulbertus et al.

B PR > THA%REL ZDBRICEERED,
EREIIIHEVQRSR 2R b, EEEF AR
EEAEERRREARTH 545, FIEEIZSFRT
H5, BAQRS~Y b VIZBIEE T—110.0°, KFE
ET~114.5", AzimuthiZ—112.0°, Elevation: iX
+135.0° 22 L, BEOEMBA 277 (E—13).
G125 ¢ BRI % 5T 5 ARBHESIERE D50
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THET, B LVEEERBEREIRE G223
ECGiZQRS-axis 5—47.5"C, BEST - TE L%
P S BRI EBEKA L EEMPORR & b, LAH
NV % (Rosenbaum) T# 3. VCG ® QRS B3l
WHETF —5, KEETH—5TH5. #FEH~S b
NMIERITF A E, ERzESERIGRYEL,
3EE b REFETICEE S 5. HAQRS~Y b vd
FEIERIE R T—47.0°, KEET—27.5°Th h,7
FIRAQRS X~ b vidAzimuth—29, 0°, Elevation
+133.0°TH b, SELADRE3 3 (E—14).

Fig. 13 Case 20.
ECG and VCG of a 67 year-old man with
diabetes mellitus and gastric cancer.
The stand rd type of left anterior hemi-
block of Rosenbaum et al. is found in
' ECG, but the frontal QRS loop is elon-
gated from left-inferior to right-superior

and has little left-superior component.

v ¥ =

K, LADIZ—oORERRELEAL 6N TV,
ZDRWERIEI—TEL T\ -1, 20—FEL
TEZOH T IHH D, QRS-axisDHEFH DB,
»hHICL » TERBOZERILAREET S, + 29°
~—90"%LAD& § % 55, —30°~—90" %X 5T marked
LAD: RRBIT BT &Mdh B L 312, +29° ~
—30° O T IZOREOKEAL 2R D TIERO—ER
DT Ebhbh, ERLEROBEENSS . ZCTH
Eiz—-30° ~—90° D EHR L LI,

Grant" IZZIMRFTR &L ECGOXE» 5, —30°LIF
DOLADIZEALO- P OIEKICEEE Y, £ DR

Hbd ANGOHEEIC L A0BRREEBEROE
fteZkbl, BEREZOBHIIERTELVWEER
LU,Zh% *“peri-infarction block”& &y & L 1z1?"
#D#%LAD itBY 2 ZHOBKRN & 5V I3REED
TR BN THEE 3 h, LADMSIKORRE 2%
BT330S hiz?¥8 0 U L, ““ peri-

infarction block’ DFEFHICEET 5505 DLHE T
1260z LB EOFTRIZA S -2 80 )
Bt » b3 LADORRIEIMHE LI T/ <,

HORRE S TAELT, BEDKB2EDLT

Fig. 14 Case 25.

ECG and VCG of a 50 year-old man with
essential hypertension. The ECG shows
marked left ventricular hypertrophy and
typical IV type of left anterior hemiblock
The VCG has

characteristics of left anterior hemiblock;

of Rosenbaum et al.

the frontal QRS loop directs left-super-

iorly and is open-faced.

“peri-infarction block” DEMHICE ZEMBBA GO
123 ZD#Pryor & OBERNLSWERLEICRLN S
& 51550 Y LADD A DB — i Bl SEEIC &
% FERIATR OARMEIL L EE LSBT S h, ZOftuic—
RIE & C=RHIOHHEE (idiopathic myocardial
disease, cardiac amyloidosis, scleroderma ,
progressive muscular dystrophy, alcholic
cardiomyopathy, myotonia atrophica etc.), &
KMES Hbh, TRABNERICT 2REEERD
EHEORE, OB RRISE, DERRRIEEZ DL
R DRBCORBILEROTRAL L o, TR E
bEZEAONS. AW T EBEBICEmMENES
wEh oL Ud b BIEECHRRSS N L,



984 H B ¥ F

OB OO IFIRISEIME0T U ETh B T & %
ERT 2L, BEEDL D230 5 LBMEES
RIGIRBNCLBELLNS, 203D IC6HD
(OEREE & 2 B0 DRERRIBRE 45 A b hie,

%1z, LADIZRISHEEICRE S C & D3 5038, 2D
ReELT, 1) HBE, BEDOHAKR & 3080 EE,
2) DEXOAS, 3) BEHTEROEE, 4)
SENMEROERGHEOERSHIENEALL
N3N 4) ik > TOEEZLD verticalization of
electrical field BT 2 &, DEEB ST ELNH
SEELH IcLADORRIiC /L 3 % s Pryorid
faDERIc & 2 LADE XBIL T “‘pseudo LAD™ &
Fo, &2 T3 EH 210 EY
Borich, 205 b4 FlEEMEESH 3 W IERE
ZEDILTE Y, BA115IA 4 HlbS pseudo LAD
KgH ULz, LT5T, MRECESIZEL TES
T, BIE, BRK, BREE0SHOTREREY
REVID, FLi33) OFELEZERMI<ETHS.
DI KWF T bpseudo LADDEHIZE H 2761
REREEDLH6TTH Y, TIHERROSEE b H-
1.

BEEZCHAGNALAD 3¥51.0% t EbhT
BHIPEILADSH - T EI R TOM KB ENR
ZEDIRNIH2.0%> HBE3 TV L &G ahT
Wakaie, PREBLFHET S, L LLADDA
PEEFRL T A EFIORE CTHRICER LD -
£ 55 &I, LADDEFHII—REERE T L E7EH
KERXEBTXEEEDh TR

Y 2 i LADREZOREDELERBROTET 5.
UL, LADE LAHOBERSEHAS 2 HEh, 5§
ATIXLAD BhhidESIKLAHOZ i 2 T R
BHELNG.

ECGOEFHFRIZVCCGORIEmR LG T 5 $ DT
»HB0 5, QRS-axis DIRAIZEEEII & (KRS
hai», FEHEEOQRSEDOIEED 5ECGiz LAD
i ERPEZATASE, XX H EHKHE
QRSEOERES T Hicd 2EHE LY K& UILAD
P a1, EERIEROQRSERZ 7 HicHHEULL
b, F—1 &F — 2 13 A AL Ks b, F
— 3 LF — 4 3 FEH S KA T TELETGIT
batrw, zheEnXls b EFOBRBESEMLT
LAD% %7:4. F—5 &F — 6 13T b KIUATES
WL EL BB 512 %, QRSBOAESOE
ByX#hLh bS5 2L, LADES, F—713E
BhE LG 25 32 HLAD BT H, 26IL b

[UEZABELTH D, pseudo LADOEHICEH T
5. LD 5 RECGTRULS t—30"LL F OLAD
BH->Th, VCGOQRSEDERE > 6 A 5 LLAD
DOREEIINBT U & —BETa,

& T 5T, QRS-axis DFRIICIZ 1HE DS KO
FEEAR S, Z0BNEVATHNIE, IHED
KREFED>ICATH AT CLADBRT 12, 1
I, NMFHITS BEYFEL, BEZBRE{ A6,
crista supraventricularis ORE BE Iz L 281l
T RUEFIES LN E INTAS 1S S BECG™
2EY AEFIORFBBETHS., LHLSHEET
S1 SuSuBECGOMEI DL, FH S OBEL
ERERTILEDOLOPL, 3FHESS2RO
KBEOLDETAHLNS., FHETIRERMKESE
& DfKEICHE > REFMROBEMNZ W LEDIRT
VWAHEDST Sn SuBECG™ 3R izEThT
V24, Fershing 5 (I I HE TGS 21/4
R O4 %S 1SuUSuBECG L 4hif, @&XFEmh,
DRIERRIBIE 2 Bl & iSUE 461 2 & 1 2551 0585
T 3. QRSBEILKVTE T 1 Fi 2Bk { & 2FIsERT
FoobG®BIEEVCE—1, 2, 6%RL, Al
BT b 2BoRIERa»E LIRS 3. LizH¥-T
Zh 6 DQRSEOKEB~N 7 bV IZBEDRRDEIET 5
crista supraventricularis DEEEHIDHME & —
T 5. Zipseudo LADDRRR 2R3 SED 4 §l
2B L1661 (76%) MBETHH»oELETICHEN
QRSHEEZRTI:®, FEMICIREMTAO» o6%E
BicRVQRSRE2EZD L, ELHRIMWZ UL,

EEHHMERROETIC VTR EliHis
R SEEICH LI BRORHESRAIEL { A
T1EOMLWFREZBRL 28I, BOEHR
EEca s gkt icah s, BIBIEATRLERT e -
TEZBHRHE 2R DI L, RBHE, AEE, O
KL bR 2T, BRUIBIEER, ORE, FR
FRERIZE] 5. % OHT I ¢ AL, Purkinje
BHECRBITL, 2hZhOnetwork 2K L, 0F
ATHCREERYET 3. L LIERESER
BEHNC BN U HRE 2B L, AERIIBISEI,
BTEIHE, AR, Fiedicd - TxE
sh 3. % CRosenbaumi3 EER|EEE 7 271
WO & 73 Abifascicular system & U, Fiffl%
A TOERRIBIEER #trifascicular system&
TrEEREEL, 2hITELAOEROSH 1K
mﬁﬁﬂﬁ%‘; & 5 REGRERERER #left anterior

or posterior hemiblock & FEA 7281013 ~Wiz0
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%> U*hemiblock™ 137658 18 L THERERYIT & TERBIY
T % {H&9d3H 2 Iz Wanterior or posterior fas-
cicular block DBHHBEX LIvE Ebh T 3™

L LAVBEMODEREBRE (b o RBOTR L
B-THEh, ZRRERI-TREZZ L L b ICERE
EZtdHhH, Ld E*ﬁf’liﬁ:ﬁlcdﬁg'ﬁ; Znetwork
MR IN B 129, BEIChTE & #EicXBld 3
LREETHS. Bice P CERBRIILIET 3
oo, B, PR, Eo3NtETAREL »
h,'"""** Ubley ixEM 2 MAOENRMEER »
quadrifascicular system&ZZ T34

L U4 BRI IZEE O RE IS RTRIBE IS TR,
BTEERERICE > TRIIAE 2 EZA5h T
3, FRROE 4 DRIBIZ L - TR O BEEES T
vy 2EIBEET A L, BEESZVD, HoTh
BABE X b BOHEEI T CRIBMSED 5129, £7%
TEEOEEPRE S, RIAIKOXBIUEENL
THED 5 ORBHSEZL, FAROHEEIHES
12, EEOREBRANM L neM

ERLTREEZELNEDORE L 37 i TREFRC
WBEaTabs, AL Y ONEE LI L HREETE
726 ICBHRREBICENTTH . AiI2ERZH
Zhatl, #Rkcl - THESERBIhAC LS
{DBED—FTBLLAHTHBEH, RHRIRINT
1t —5ELTH 59, Rosenbaum® i3 F1ck%, Durrer*®
BRECHHESEEEE 21T5 &L, &5 Uhley*™
BAichREOFEEEZEFEL TS, WThiclT
LAY b Vi, FRA E RO G RIORTEE & HEED
N7 MVOSHERT ALY, BATTFA 2L BRE~XY
FrDBRE L > TRDINS, VT, 2037
OB IIIEAL, F-EMict 2BENb-T
E#EFICEAS KasnwE~RY habEkih, REIT
HELREEEE EROREICT 2R b
EhHicms C Eicizn

LAHDET 3 &, T~ F VICIZBEOELY
BN WS BEE H3 5N EIC & B TEEORES
BB s, HROBEOFEIERZL,
ZLIERITAIRAL LBFEIh B 2 L
THREORE ICHI OBES SPVRZ, ZDREIC
ot~ Y P VIS B ICERICAL . RiILEX
2 VBN RIRBEORE I > TAREELS
2%, BEICOELROBEICL > TRIA~XZ &
VIR AN, ZOMEBC 5 O0EREIER
B Ui OBYEERY T BB LT A =R T
v P EDLEREEEEOEF" ' R OBRFIT

%f7-1: idiopathic hypertrophic subaortic
stenosis® & LR OEBDEN OB o5
WMEINTVE, TROLREROE 2N L TORE
BB O - ¥notehReslur DA/ { QRS DI ££
HEHTH 5, QRSOBENIERICEILL, 1I,
M, VeBBSIcS BT 5, L LBEL B—E
L2 RT I ha2cE56Y, EELSKIE
HTd» 2QRS-axis DEF & —ELTH 59, —30°
~—00" LT BPRELNY 452 TRE T 55
EMHBI 1 ROLEMBTRUM CIE £ bt~
LADOREEMWNI WHY ¢ MR 02 FiREE &
& HILOROREROMBORENBESL, 120D
D% e b EFUIREBICT 5 C & T (horizontali-
zation) EEERE & ARREDLADSB L D §14
D LR OIS & » O OMBERIC L - TR
5itQRS-axisidR /s 5 12%, LAHDOQRS-axis @
BHic—o DB 2L T LIV, L LRosen-
baumi¥—45"~ 90" & U, SEIFIIZ—60° fiTicd
h— 45" LT & ThiBBEIDN ETIRL TV B
LAHOVCGICET 28556 WL 2A 5N 33,
T SRR OQRSHIc A 6, BT AL
1) EHBELFich-T, Kx AL, 2)
REEtREE, 3) G~ PABETA2RALC
ETH A, KEEIZIRFBA STV OMBZL D
—HTBLCABETHBH AL L™ i3 QRS
BoOELHRAL b ROBMDSECHE X b 515 icfmhL
T 52 &BLAHOK#MTH H, KFFKOH—1~H
— 3035 ICROHMBER CH 5 QRSFUIILER
tEOREEE 2% DL, LADRRUTCHLAH ©
BLEFRLTWA, U LLAHOE, OABEET
IRATRIEE D ILERORE LR S BIHIEE T 5 &
72 & U & IEROAIBERAfRICE - T, FEEZ
QRSBEORIARNL L b EARMDSEBELRRR L 125
bDEEILN G,

ZHZE CRiR OLAH DR % i A 1-QRSERIIF —
5EF—6itHHYSL, X5 icLADDEEIIR/HEHS
FIRD HREFE ST TELG RS 3F —3
tF—4 38%h5%, mean QRS-axis &HELILI:
BEERTEEEQRS~Y b VDAMIZF — 5 &F
—60D2PILF —3, F—4 0ZBMBELFiKH Y,
VifEd 4RI XX b EHiRH->T, X b
YroEmENTAOZRAL b RENTCEREDLT
WA, ELBBRAQRS <Y MVOFRIZOWVTII,
F —5 2 ixCastellanos®™ OBOL 5 iz 0° L
TChsd, F—6:tF —4 i3LyEIzX X
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hERehzihed, BEFICOWTAS LETE

3 /3, BE2/3DEFSXEL HhTHiLh S,

IHF -3 CRIF2HIGX ML b ThHieh s, ¢
NRLAHOBRAQRS ~ 4 h DA IC D W TOH
EHEORTHEGIZ—15"" & H—19°' & HbEbh T
A2, Be2DEF2A5E+H0°HEDE DLED
TWBZEE—FT5. —FFE+H20° 114" £
1:LADDEEI/NI VHRE™ § b b, F1-Chou?id
LIR%+10° ¢ EHL TV B H,F —4 &S1 SuSn
BIECGOEF] 2B U 1-F — 3 OFEHI D480+
10°LLETH -7z, ECGODQRS-axis & A 12 BT
DORHRBD Z M & p D OBEDRE D E—
MEELEbYE 2 L LAHOFHEROREAQRS ~ ¥
M VDG EIOEE P BIREICRTE T 5 ¢ & RRETH
h, QRSIEOEEBOEHMIOLHNEE L EEb
na, ‘
LAHMECGI 1z 6FELizFRRoW < R
INTZ6OTIVIZY, EFIX QRS-axis DEF%
JE & % Kulbertus 5 DXL, M <L{EHI3 3
Rosenbaum OFEMED AT % AT, L AHDEEH
BREATIZ, BIE T, BETURMBZH LI,
Zh 56D QRSEIXF-1~F-7 D5 bLEFEOR #7R
39, NITVENBKEDST. FIC Rosenbaum D
HEECIILAHOREZHAT F-509Fh 251U

DEBLLL 1z, Thid QRS-axis D FR% —45°

EL, —30°~—45"DEILHAAFTLLLAH, &
AW L AHESTET b BHRA O A2/ IEF AR
NaxhtrizpeZELLNS, 220 L1zhS>T QRS-
axis »3—30° ~—45° DIEFI F» % Kulbertus 5
DHEELFNE E, HKEOT-HRAL 2H0DIZ
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Studies on Marked Left Axis Deviation with Frank Vectorcardiograms
(principally in Relation to Left Anterior Hemiblock)
Kuniko Maeshima
The First Department of Internal Medicine, Okayama University
Medical School, Okayama

(Director : prof. Kiyowo Kosaka)

It has been considered that the most common cause of marked left axis deviation (LAD) is
abnormal conduction through the anterior branches of the left bundle. This concept has been so
much emphasized that there is a tendency to point out too easily an existence of left anterior
hemiblock (LAH) when LAD is found in ECG.

Thereupon to investigate this correlation, vectorcardiographic studies were conducted with
Frank lead system in 101 subjects, who had electrical QRS axis with LAD (-30°~-90°) and QRS
duration less than 0.12 sec. in ECG. Half the cases had ischemic heart disease and/or hyperten-
sion, and one third of them had clinically no abnormal cardiopulmonary findings. In 40 subjects,
abnormalities in ECG were not recognized except for LAD.

The patterns of QRS loop were classified into 7 types in frontal plane (F-1~F-7) and 6
types in horizontal plane (H-1~ H-6), from the point of the direction of main and terminal QRS
vectors. F-1,2 types represent elongations of QRS loop from left-inferior to right-superior quad-
rant, F-3 type ; extention to leftward and F-4,5,6 types ; locating chiefly in left superior
quadrant. Each group consisted of one third of the all subjects.

Pattern with characteristics of LAH was found in F-5,6. F-3,4 showed less superior displace-
ment of QRS loop. Adding to these findings, F-5 showed a close relation to left ventricular
hypertrophy in ECG. On the other hand, F-1,2 showed LAD considered to be results of a delay-
ed activation of the posterobasal resion of right and/or left ventricles.

Twenty five cases showed S; Sy Sy types ECG in which presence of S1 resulted in LAD. Their
horizontal QRS loops showed H-1,2,6 types and 76 % of them except four cases with pseudo-LAD
had narrow frontal QRS loops elongated from left-inferior to right-superior quadrant. Therefore,
their spatial QRS loops were elongated from left antero-inferior to right postero-superior
quardrant.

Thirty five of the examined subjects satisfied Kulbertus’ electrocardiographic criteria for
LAH in which the limit of electrical QRS axis was broad, and 24 subjects did Rosenbaum’s one
which was more restrictive. Cases which satisfied any one of those criteria had various patterns
in frontal QRS loop. Moreover, one third of them in each criteria showed F-1,2 types. All of
9 cases showing F-5 satisfied the criteria of Kulbertus, but only 2 cases of them did that of
Rosenbaum.

Therefore, it was concluded that studies on morphorogic pattern of QRS loop are more useful

_than electrical QRS axis for diagnosis of LAH.



