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Tablel Age and sex distributions of subjects studied.
Age 20-30 31-40 41-50 51-60 61-70 71-81 total
Hale 21 30 22 20 29 17 139
Fewale 22 22 20 15 30 10 118

607



608 ¥ K # F
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Fig.1 Classification of vectorcardiogram by
Frontal axis of maximum QRS vector.
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Fig.2 Classification of vectorcardiogram by
Frontal rotation and Horizontal shape
of QRS loop.
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Table2 Percentage distribution of QRS axis
in Frontal plane.

ex Hale Female

ge -
Tyepe 21-60 61-80 20-60 61-81
A 0¢0) 1¢(2) 3(4) 0¢0)
B 61(68) 15(33) 59(75) 20(50)
4 28(31) 29(63) 17¢22) 117¢43)
] 3(3) 1(2) 0¢0) 3(8)
total 93 48 79 40

Abbreviations : A, B,C,D ;see Fig.1. ( ); %.
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Table3 Percentage distribution of QRS shape in Horizontal plane
(3A) and rotation of QRS loop in Frontal plane (3B).

\\\\AMQL¥ Hale Female total
ge
Type 21-60 61-80 20-60 61-81
a 31(34) 17(317) 16¢20) 17(43) 81(31)
b 48(51) 16(35) 49(62) 20(50) 133(52)
c 11¢12) 11¢24) 8(10) 3(8) 33(13)
]
ex Male Female total
““Jii\\
Rotation 21-860 61-80 20-60 61-81
cv 49(53) 17(37) 42(53) 26(85) 134(52)
[ ] 30(32) 16(35) 23(29) 11(28) 80(31)
total 73 46 79 40 258

Abbreviations : a ; 1type + 3type b ; 2type+4type c; 5type in
Fig.2. CW ; clockwise rotation =1type +2type CCW ; counter
clockwise rotation =3type + 4type in Fig.2. ( ); %.
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Table4 Means and standard deviations of Spatial, Frontal, Horizontal and Sagital magnitude and
axis of maximum P, QRS and T vectors and Spatial, Frontal, Horizontal and Sagital QRS-
T angles and Spatial and Horizontal QRS/T ratios.

Age 20 - 30 31 - 40 41 - 50 51 - 60 61 -7 7 - 81

Max QRS Vector

Spatlal Mag M 1.89 = 0.42 1.66 = 0.36 1.8 £ 0.32 1.67 £ 0.33 1.6 = 0.32 1.46 £ 0.38
(mV) F1.64 £ 0.4 1.57 £ 0.32 1.64 £ 0.51 1.65 = 0.39 1.54 + 0.34 1.53 £ 0.49
Azimuth M 6 = 14 10 £ 20 -5 = 36 -12 = 33 -3 % 27 -13 % 43
(Deg) F 4 % 24 -1 = 16 -6 £ 17 -5 % 25 9. = 19 7 % 14
Elevation ] 37 = 12 34 = 11 28 %= I5 31 = i 28 £ 1) 19 = 15
(Deg} F 43 = 12 39 = 9 37 £ 13 29 £ 16 29 % 10 26 * 15
F Mag M1.86 £ 0.44 1.59 £ 0.37 1.66 £ 0.38 1.56 £ 0.33 1.54 £ 0.34 1.34 = 0.34
(mV) F1.58 £ 0.4 1.56 + 0.32 1.61 = 0.52 1.6 £ 0.38 1.48 = 0.35 1.5 = 0.48
Deg ] 38 = 12 37 = t2 32 = 12 B = 9 30 = 12 26 % 9
F 46 = 12 41 = 9 38 = 13 34 = 11 32 £ 12 27 £ 15
H Mag M 1.48 = 0.31 1.34 £ 0.29 1.7 £ 0.32 1.4 £ 0.34 1.39 £ 0.26 1.28 + 0.38
(mV) F1.21 £ 0.4 1.2 = 0.28 1.27 £ 0.4 1.38 £ 0.3 1.32 £ 0.27 1.34 £ 0.47
Deg M S5 z 17 1"z 23 -6 = 36 -10 = 35 -3 = 32 - -15 % 41
F 3z 27 0 % 16 -10 % 20 -4 t 25 10 % 20 It % 18
5 Mag M 1.27 £ 0.34 1.16 £ 0.3 1.26 + 0.34 1.16 £ 0.33 0.99 £ 0.33 1.08 £ 0.3
(V) F 1.2 £ 0.33 1.05 £ 0.29 .11 = 0.38 1.08 £ 0.33 0.97 £ 0.29 0.91 £ 0.23
Deg M 62 50 71 % 5 62 = 58 55 50 66 £ 51 35 = 65
F 78 = 38 81 = 23 63 % 42 53 %= 48 74 = 53 53 % 49

Max P Vector
Spatlal Mag M 0.13 = 0.04 0.14 £ 0.04 0.14 = 0.05 0.13 = 0.04 0.14 = 0.03 0.15 = 0.03
(mV) F 0.12 £ 0.03 0.12 £ 0.03 0.13 £ 0.05 0.13 £ 0.02 0.14 = 0.03 0.13 = 0.02
Azimuth M 44 = 38 34 2 55 27 £ 55 18 = 60 17 44 26 = 40
(Deg) F 13 % 72 7 % 58 25 £ 35 28 = 49 17 ¢ 52 22 % 39
Elevation M 47 % 17 46 % 3t 48 = 32 45 = 23 44 % 29 50 = I8
(Deg} F 34 = 45 38 = 34 45 % 34 54 % 27 44 = 32 47 % 9
F Mag M0.12 £ 0.04 0.14 £ 0.03 0.13 £ 0.05 0.12 £ 0.04 0.14 £ 0.04 0.14 = 0.03
(mV) F 0.1l £ 0.03 0.11 % 0.03 0.13 £ 0.05 0.13 £ 0.03 0.14 = 0.03 0.13 £ 0.02
Deg M 57 ¢ 24 56 = 39 64 £ 22 51 % 49 53 + 25 58 21
F 22 = 79 35 ¢ 60 48 = 38 59 % 31 46 = 47 53 = 19
H Mag M 0.09 £ 0.02 0.09 = 0.02 0.09 * 0.02 0.09 £ 0.03 0.1 £ 0.02 0.1 £ 0.03
(mV) F 0.08 = 0.02 0.09 % 0.02 0.08 = 0.03 0.08 x 0.02 0.1 = 0.02 0.09 £ 0.0)
Deg M 36 = 34 25 %= 64 14 £ §2 23 = 57 15 = 43 29 = 49
F 5 z 73 5 % 68 14 £ 48 -5 = 54 16 % 43 17 £ 40
S Mag M0.12 = 0.04 0.13 = 0.04 0.13 £ 0.05 D.11 £ 0.04 0.12 £ 0.04 0.12 £ 0.03
(mV) F 0.11 £ 0.03 0.1 = 0.03 0.11 £ 0.05 0.11 = 0.04 0.13 + 0.04 0.11 £ 0.03
Deg M 108 % 35 105 £ 38 100 % 44 119 = 25 102 %= 40 12 = 23
F 68 % 72 93 £ 58 75 = 7?7 98 % 19 98 = 48 107 %= 23

Max T Vector
Spatial Mag M 0.71 £ 0.22 0.72 £ 0.17 0.73 = 0.16 0.73 £ 0.17 0.61 = 0.14 0.6 = 0.19
(mV) F 0.51 = 0.17 0.51 £ 0.15 0.47 = 0.14 0.54 £ 0.15 0.48 x 0.12 0.44 = 0.17
Azlmuth M 35 = 13 37 = 12 42 x 13 41 = 14 41 = 17 42 = 14
{Deg) F 15 = 13 13 = 13 16 % 19 26 % 17 24 % 18 24 % 20
Elevation M 29 % 5 31 = 7 28 % 8 28 % 7 26 = 8 27 = 6
(Deg) F 31 = 9 28 £ 10 31 £ 9 34 = 6 34 = 7 36 £ 8
F Mag M 0.6 £ 0.17 0.61 £ 0.15 0.58 = 0.11 0.59 £ 0.17 0.49 = 0.15 0.48 = 0.16
(mV) F 0.49 £ 0.15 0.5 £ 0.15 0.45 = 0.13 0.51 %+ 0.17 0.44 = 0.1} 0.4 % 0.16
Deg M 35 = 8 38 = 9 37 £ 9 37 = 10 35 = ] 36 * 5
F 33 = 11 30 ¢ 11 4 = 13 38 * 8 38 % 9 4 = 10
H Mag M0.62 £ 0.2 0.61 * 0.14 0.65 * 0.16 0.63 £ 0.15 0.54 = 0.14 0.53 £ 0.16
(mV) F0.44 = 0.14 0.44 % 0.13 0.4 + 0.13 0.45 * 0.14 6.4 £ 0.11 0.36 £ 0.16
Deg M 36 % 13 37 £ 13 43 £t 12 41 = 13 42 = 17 42 = 14
F 16 & 13 13 = 13 16 £ 20 28 = 23 25 = 17 25 % 19
S Mag M0.51 £ 0.2 0.53 = 0.17 0.56 £ 0.16 0.55 = 0.15 0.46 £ 0.12 0.45 £ 0.17
(mV}) F 0.31 £ 0.14 0.3 £ 0.1 0.28 x 0.12 0.36 £ 0.1 0.33 £ 0.1 0.31 % 0.11
Deg M 136 % 11 134 % 13 141 %= 15 139 £ 13 141 = 18 142 = 13
F 115 % 19 105 = 39 105 = 25 120 = 14 121 = 18 118 = 16

QRS-T Angle
Spatial M 29 % 15 25 = 17 4 = 38 46 = 31 40 % 25 54 = 47
(Deg) F 24 £ 10 2 £ 13 26 £ 14 31 £ 26 25 = 13 25 £ 18
Frontal M -3 % 8 1 10 4 % 12 | - 11 5 % 10 10 = ]
(Deg) F -13 % j2 -11 % 13 -3 = 14 4 = 12 7 % 15 15 %= 16
Hor lzontal L 3 % 22 26 % 25 49 = 42 51 % 40 45 = 39 58 £ 49
(Deg} F 13 = 28 13 % 22 26 = 31 32 % 32 15 %= 27 14 * 30
Sagital M 75 % 49 63 £ 53 79 = 61 84 £ 50 75 % 52 106 = 71
(Deg) F 38 = 45 24 50 42 % 48 67 %= 49 46 = 52 65 = 56
QRS/T Ratio

Spatial M 3.01 = 1.48 2.44 £ 0.82 2.6 £ 0.79 2.4 = 0.63 2.77 £ 0.82 2.6 = 0.88
F 3.44 = 1.07 3.26 £ 0.96 3.68 % 1.31 3.26 £ 1.23 3.39 = 1.14 3.68 £ 1.2
Horizontal M2.69 £ 1.2 2.33 £+ 0.8 2.64 £ 1.04 2.28 £ 0.63 2.72 £ 0.9 2,51 = 0.89
F 3.04 £ 1.12 2.93 £ 0.96 3.28 = 1.11 3.34 £ 1.34 3.55 £ 1.26 3.96 £ 1.2

Abbreviations : SD ; standard deviation, M ; male, F ; female, Spatial Mag ; Spatial magnitude,
F Mag; Frontal magnitude, H Mag; Horizontal magnitude, S Mag; Sagital magnitude, Deg; degree.
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Table5 Means and standard deviations of the scalar data of QRS and T loops in X, Y and Z leads.

Age 20 - 30 31 40 41 - 50 51 60 61 - 70 71 81

(mV) Mean sD Mean SsD Mean sD Mean sb Mean s Mean sD
Lead X

Q M 0.09 £ 0.06 0.08 = 0.07 0.09 £ 0.09 0.09 % 0.08 0.08 £ 0.06 0.07 £ 0.09

F 0.07 £ 0.07 0.08 £ 0.08 6.1 = 0.09 0.06 £ 0.06 0.09 = 0.08 0.07 £ 0.05

R M 1.43 £ 0.34 1.25 = 0.32 1.39 £ 0.36 1.27 = 0.29 1.3 £ 0.3 1.2 £ 0.29

F 1.12 x 0.41 1.17 = 0.28 1.24 £ 0.41 1.3 £ 0.3 1.25 = 0.29 1.29 £ 0.47

5 M 0.16 % 0.17 0.23 + 0.14 0.23 = 0.2 0.24 £ 0.16 0.18 £ 0.11 0.21 = 0.16

F 0.12 £ 0.14 0.13 = 0.14 0.14 = 0.14 0.18 = 0.17 0.15 £ 0.12 0.19 = 0.18

ST M 0.11 = 0.05 0.12 & 0.04 0.08 £ 0.05 0.1 £ 0.04 0.09 £ 0.07 0.08 = 0.04

F 0.05 = 0.05 Q.05 * 0.04 0.03 £ 0.03 0D.04 = 0.05 0.05 = 0.03 0.04 % 0.05

TI M 0.49 £ 0.15 0.48 = 0.11 0.45 = 0.16 0.47 = 0.15 0.39 = 0.16 0.39 = 0.13

F 0.39 = 0.17 0.41 = 0.15 0.36 x 0.15 0.35 = 0.24 0.34 = 0.12 0.32 £ 0.17

T2 M 0 £ 0.01 -0.01 %= 0.03 0.02 = 0.09 0= 0 0 = 0.04 -0.01 £ 0.0l

F 0 £+ 0.08 0 + 0.04 0+ 0.04 0.04 = 0.09 0 £+ 0.05 -0.01 = 0.02

Q/R M 0.06 % 0.04 0.07 £ 0.06 0.06 £ 0.06 0.07 £ 0.05 0.06 £ 0.04 0.05 % 0.06

F 0.06 £ 0.05 0.07 * 0.06 0.08 = 0.06 0.04 % 0.04 0.07 £ 0.05 0.06 = 0.03
Lead Y

Q M 0.05 x 0.08 0.05 = 0.06 0.04 £ 0.05 0.07 £ 0.06 0.05 = 0.05 0.02 = 0.03

F 0.07 £ 0.08 0.05 = 0.05 0.07 £ 0.09 0.05 = 0.05 0.06 £ 0.06 0.04 £ 0.03

R ™M 1.18 £ 0.4 0.97 = 0.35 0.92 = 0.37 0.94 = 0.27 0.8 £ 0.34 0.61 = 0.26

F 1.11 £ 0.34 1 = 0.28 0.99 = 0.45 0.82 = 0.37 0.81 = 0.33 0.71 = 0.37

S M 0.08 x 0.09 0.13 £ 0.13 0.13 = 0.13 .11 = 0.15 0.06 = 0.08 0.17 = 0.18

F 0.11 = 0.08 0.07 £ 0.09 0.08 % 0.09 0.09 £ 0.16 0.06 £ 0.08 0.05 = 0.05

ST M 0.08 = 0.04 0.09 = 0.05 0.05 * 0.03 0.07 = 0.05 0.06 = 0.06 0.06 £ 0.05

F 0.04 = 0.05 0.02 = 0.04 0.02 + 0.03 0.03 = 0.04 0.05 % 0.04 0.05 £ 0.03

Tt M 0.35 = 0.11 0.38 = 0.13 0.29 £ 0.15 0.34 = 0.14 0.26 = 0.12 0.25 = 0.16

F 0.25 %= 0.15 0.26 + 0.11 0.21 = 0.13 0.27 %= 0.15 6.25 = 0.12 0.25 = 0.08

T2 M 0 = 0.02 -0.01 % 0.03 0.05 = 0.12 0.02 £ 0.1 0.01 %= 0.04 0.03 £ 0.09

F 0 = 0.08 0 = 0.03 0.02 = 0.07 0.03 %= 0.07 0.02 = 0.07 0 %= 0.0l

Q/R M 0.04 %= 0.05 0.05 = 0.06 0.04 = 0.05 0.07 = 0.06 0.06 = 0.06 0.04 = 0.06

F 0.06 £ 0.05 0.05 = 0.05 0.07 = 0.08 0.05 = 0.05 0.07 = 0.06 0.08 = 0.11
Lead Z

M 0.62 £ 0.18 0.59 = 0.17 0.68 £ 0.27 0.53 £ 0.19 0.48 £ 0.2 0.5 £ 0.25

F 0.53 = 0.2 0.41 £ 0.19 0.41 = 0.18 0.45 = 0.22 0.55 £ 0.23 0.41 £ 0.16

R M 0.79 = 0.29 0.78 = 0.26 0.98 = 0.39 0.87 = 0.41 0.78 £ 0.3 0.96 = 0.3

F 0.68 = 0.28 0.57 £ 0.22 0.71 £ 0.27 0.74 £ 0.32 0.72 £ 0.27 0.65 = 0.17

S M 0.03 = 0.05 0.02 £ 0.03 0.02 = 0.05 0.02 = 0.05 0.05 = 0.05 0.06 £ 0.06

F 0.01 = 0.02 0 £ 0.0t 0.01 £ 0.02 0.02 = 0.03 0.03 £ 0.03 0.04 £ 0.03

ST M 0.17 x* 0.08 0.16 £ 0.07 0.19 £ 0.06 0.17 £ 0.07 0.16 £ 0.08 0.17 = 0.07

F 0.07 £ 0.04 0.06 £ 0.04 0.056 £ 0.04 0.08 £ 0.04 0.08 £ 0.04 ¢.07 £ 0.05

Tl ¥ 0.3% %= 0.18 0.38 = 0.15 0.46 = 0.17 0.42 = 0.15 0.36 £ 0.14 0.37 £ 0.15

F 0.16 = 0.11 0.13 = 0.09 0.12 = 0.13 0.2 = 0.07 0.2 £ 0.11 0.17 £ 0.1

T2 M 0 % 0.01 -0.01 % 0.02 0 % 0.0! 0 % 0.01 0 £ 0.02 -0.01 = 0.02

F -0.01 % 0.02 -0.01 £ 0.02 -0.01 £ 0.03 0 = 0 -0.01 % 0.02 0 % 0

Q/R M 0.85 %= 0.34 0.89 £ 0.53 0.82 £ 0.6 0.82 £ 0.63 0.74 £ 0.43 0.6 £+ 0.4

F 0.86 = 0.59 0.83 = 0.57 0.82 = 0.97 0.72 £ 0.47 0.87 £ 0.57 0.68 = 0.32

Abbreviations : ST ; magnitude of ST vector at 80 msec from S for the three leads, T1 ; peak mag-

nitude of T, T2 ; minimum magnitude of T.

Table6 Means and standard deviations of magnitude and axis of ventricular gradient vectors.

Age 20 - 30 a - 40 41 50 51 80 61 - 70 k3l 81
Mean sD Mean SD Mean sD Mean SD Mean sD Mean sD
Ventricular Gradient .

Magnitude M 120 = 32 109 = 25 114 %= 24 114 = 30 99 = 24 86 = 27
(uvs) F 80 % 27 86 = 27 78 = 24 90 = 27 79 % 17 73 % 25
Azimuth M 29 % 13 31 = 14 34 = 13 31 = 16 0 = 17 29 = 12
(Deg) F 13 = 19 9 = 17 9 £ 19 18 = 17 20 = 15 16 * 15
Elevation M 33 8 34 = 8 31 % 10 34 = 9 32 = 10 30 x 7
{Deg) F 35 = 10 0 = 16 36 % 12 36 % 7 37 = 10 a9 = 9
QRS-T Angle M 44 % 16 50 % 27 62 & 29 58 %= 27 52 = 22 7 % 31
(Deg) F 37 = 20 32 = 19 45 = 31 47 % 24 4 x 16 48 = 32
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Table7 Means and standard deviations of Spatial, Frontal, Horizontal and Sagital magnitude
and axis of initial (10, 20, 30 mseéc) QRS vectors.
Age 20 - 3 a1 - 40 41 - 50 51 - 60 61 70 T - 81

Mean SD Mean sh Mean SD Mean SD Mean Ssb Mean SD

i0msec QRS Vector
Spatial Mag M 0.11 %= 0.07 0.12 = 0.06 0.11 £ 0.07 0.09 = 0.06 0.12 £ 0.06 0.13 = 0.08
(mV) F 0.12 £ 0.06 0.1 = 0.06 0.13 = 0.038 0.11 £ 0.06 0.12 £ 0.06 0.1 = 0.04
Azimuth ] 93 = 67 97 = 27 111 = 26 85 = n 111 = 26 81 = 52
(Deg) F 107 = 27 95 = 66 112 27 85 = 79 117 = 27 94 = 68
Elevation M ~5 %= 29 -4 = 32 -9 = 33 -15 ® 22 -4 = 27 .3 x 33
(Deg) F =18 = 30 -13 = 30 -11 = 20 -6 * 34 =10 = 24 -8 % 30
F Mag M 0.06 £ 0.05 0.07 £ 0.05 0.07 £ 0.05 0.05 £ 0.05 0.07 £ 0.04 0.08 £ 0.06
(nV) F 0.07 = 0.05 0.06 = 0.04 0.07 = 0.05 0.06 £ 0.05 0.07 £ 0.05 0.08 + 0.03
Deg M 8 = 129 -8 £ 116 2 £ 128 -50 £ 104 -2 2 131 -16 £ 110
F =16 £ 131 -8 £ 137 -40 = 127 -23 £ 123 =25 £ 137 0 £ 139
H Mag M 0.1 £ 0.06 0.1 = 0.06 0.09 £ 0.07 0.08 £ 0.05 0.11 = 0.06 0.11 £ 0.08
mv) F 0.09 = 0.05 0.09 = 0.07 0.12 = 0.08 0.09 £ 0.05 0.11 £ 0.06 0.09 £ 0.04
Deg M 93 = 67 97 = 27 111 = 26 85 = 71 111 = 26 8l = 52
F 107 £ 27 95 %= 66 112 % 27 85 = 79 117 * 27 94 %= 68
S Mag M 0.1 = 0.07 0.11 £ 0.06 0.1 £ 0.06 0.08 = 0.06 0.11 = 0.05 0.12 = 0.08
mV) F0.11 = 0.05 0.09 £ 0.06 0.11 = 0.08 0.1 = 0.06 g.1 = 0.06 0.07 £ 0.04
Deg ] 14 £ 158 17 £ 153 -6 £ 154 -29 £ 144 11 £ 159 13 £ 151
F =29 = 154 1 £ 158 -24 £ 163 -3 £ 156 -35 £ 154 11 £ 148

20msec QRS Vector
Spatial Mag M 0.4 = 0.14 0.36 = 0.12 0.39 = 0.17 0.3 £ 0.09 0.32 £ 0.14 0.39 £ 0.2]
mV) F0.38 £ 0.17 0.33 = 0.18 0.38 £ 0.18 0.38 = 0.16 0.4 £ 0.17 0.36 £ 0.16
Azimuth M 90 = 24 87 = 21 90 = 26 98 = 25 85 = 23 n % 38
(Deg) F 7 = 25 86 = 33 85 = 32 69 40 72 = 29 60 x 36
Elevation M 3 % 17 2 16 6 % 22 0= 16 6 = 19 15 = 20
(Deg) F 2 = 19 -1 & 19 ¢ = 20 8 = 20 8z 17 10 = 13
F Mag MO0.16 £ 0.1 0.14 = 0.07 0.18 = 0.14 0.13 £ 0.07 0.15 £ 0.11 0.27 £ 0.24
(mV) F0.19 £ 0.14 0.17 £ 0.13 0.21 £ 0.18 0.23 £ 0.18 0.22 £ 0.14 0.26 £ 0.16
Deg M =22 = 114 4 £ 106 22 £ 104 14 £ 117 4 = 100 28 = 78
F 3 = 99 0 £ 113 -11 £ 110 14 = 86 19 = 74 -20 = 84
H Mag M0.38 £ 0.14 0.35 = 0.12 0.37 = 0.17 0.29 = 0.09 0.31 £ 0.14 0.35 = D.18
(mV) F 0.36 £ 0.17 0.32 £ 0.18 0.35 = 0.16 0.35 £ 0.14 0.38 £ 0.16 0.35 £ 0.1I5
Deg M 90 = 24 87 = 21 90 = 26 98 = 25 85 = 23 71 = 38
F 79 25 86 x 33 85 = 32 69 = 40 72 = 29 60 x 36
S Mag M0.38 = 0.14 0.35 = 0.12 0.35 = 0.13 0.27 = 0.1 0.3 £ 0.12 0.31 %= 0.13
{(mV) F 0.34 = 0.13 0.28 £ 0.16 0.33 £ 0.15 0.3 £ 0.13 0.34 £ 0.16 0.26 = 0.11
Deg M 22 * 168 58 + 159 59 £ 156 36 = 167 36 = 161 118 = 100
F 46 = 160 17 = 164 16 = 164 94 £ 131 75 £ 147 56 £ 158

3amsec QRS Vector
Spatial Mag M 0.84 x 0.26 0.83 = 0.3 0.88 = 0.31 0.68 = 0.21 0.82 = 0.39 0.97 = 0.42
(mV) F 0.81 = 0.31 0.75 %= 0.32 0.81 * 0.33 1 £ 0.37 1.09 £ 0.38 1.05 = 0.41
Azimuth M 51 = 22 47 = 20 48 = 25 57 = 35 39 = 19 28 * 32
(Deq) F 41 = 25 38 = 28 35 = ao 27 = 37 31 = 19 24 = 18
Elevation M 21 %= 12 20 = 12 20 %= 8 16 = 14 20 = 10 20 = 12
(Deg) F 29 %= 13 25 = 13 27 % 15 24 £ 12 22 = a 20 = 11
F Mag M 0.6 £ 0.33 0.63 = 0.33 0.62 * 0.39 0.46 = 0.27 0.69 = 0.38 0.85 %= 0.42
(mV) F 0.65 £ 0.35 0.62 = 0.38 0.7 = 0.37 0.89 = 0.39 0.95 £ 0.39 0.98 = 0.43
Deg M 37 = 27 24 = a3 36 = 19 26 = 49 28 %= 17 12 = S50
F 40 = 13 38 = 30 43 = 36 16 = 54 28 % 17 24 = 15
H Mag M0.76 £ 0.19 0.75 = 0.26 0.81 = 0.28 0.64 = 0.2 0.76 £ 0.35 0.88 = 0.37
(mV) F 0.69 = 0.29 0.64 = 0.23 0.7 £ 0.28 0.88 £ 0.3 1 £ 0.34 0.97 £ 0.38
Deg M 51 % 22 47 = 20 48 = 25 57 = 35 39 = 19 28 * 32
F 41 *= 25 38 = 28 35 = 30 27 = 37 aa = 19 24 = 18
S Mag M0.66 £ 0.2 0.61 = 0.21 0.64 £ 0.22 0.52 = 0.15 0.52 £ 0.25 0.58 £ 0.26
(m\) F 0.6 £ 0.2 0.53 + 0.22 0.55 = 0.23 0.62 = 0.28 0.65 = 0.26 0.51 £ 0.28
Deg M 132 % 74 103 = 11} 148 = 21 136 = 71 146 % 17 110 %= 83
F 136 = 25 119 = 69 125 = 40 100 = 83 138 = 22 134 £ 17

Abbreviations : see Table4 .
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MAGNITUDE oF MAX. QRS VECTOR

mv mv
2] SPATIAL H
e
* P<0.05
*% P<0.01
e M
oo F
20 30 40 50 60 70 Age 20 30 40 50 60 70 Age

3

——————

g ; s Ls |
— : l '

{ ! [\T/T\T:“ - -4
1.254 ‘ I
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o

20 30 40 50 60 70 Age N 20 30 40 50 60 70 Age

Fig.3 Means and standard deviations of Spatial, Frontal, Horizontal and Sagital mag-
nitude of maximum QRS vector. Magnitude diminished with aging in men.
Abbreviations : F ; frontal, H ; horizontal, LS ; left sagital, M ; male, F ; gemale. °

MAX. QRS VECTOR

Fig.4 Means and standard de-
viations of Spatial, Fron-
tal, Horizontal and Sagital
axis of maximum QRS vec-
tor. Axis deviated horizon-
tally and posteriorly in
men and horizontally in
women with aging.

Abbreviations : see Fig. 3.
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MAGNITUDE of MAX. T VECTOR

mv myv
N SPATIAL . H

III ‘——'mv'

{

P

0 v v 0 ”
20 30 40 50 60 70 Age 20 30 40 50 60 70 Age

mv mv
LS
08 08 . ]
[ e |
! - M
oo F
60 70 Age

- 20 30 40 50 60 70 Age

Fig.5 Means and standard deviations of Spatial, Frontal, Horizontal and Sagital mag-
nitude of maximum T vector. Magnitude was larger in men than women.

Abbreviations : see Fig. 3.

MAX. T VECTOR

F 20 30 4p 5p 6 79 ABe

AZIMUTH 20 30 40 50 &p 70 Age
0°

Fig.6 Means and standard deviations of Spatial, Frontal, Horizontal and Sagital axis
of maximum T vector. The axis was more anterior in men than in women.

Abbreviations : see Fig. 3.
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QRS-T ANGLE

SPATIAL 20 3p 40 50 60 70 M:'_

—_—
H 20 AW 5 6 7 Ave

90°
20 30 40 50 60 70 Agde
bl i e i S Y

Fig.7 Means and standard deviations of Spatial, Frontal, Horizontal and Sagital QRS-T
angle. In men the angle increased with aging.

Abbreviations : see Fig.3.

QRS/T RATIO
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*% P <0.001
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70 Age
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25
L — . |
o ¥ T \
20 30 40 50 60 70 Age

Fig.8 Means and standard deviations of Spa-
tial and Horizontal QRS/T ratio.
Abbreviations : see Fig. 3.
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20msec QRS VECTOR

mv
FRONTAL MAGNITUDE
0.6 250°
[ [
* P<O.05
*% P <0.01
* P<0.005
0.3 s *k P <0.000
2 so W
e oo F
L
0 —————

20 30 40 50 60 70 Age
AZIMUTH 20 30 4p 5p 60 70 A9°

Age
20 30 40 50 60 70
A et i A AP

Fig.9 Means and standard deviations of 20 msec QRS vector. Axis deviated from right
inferior to left with aging in women.
Abbreviations : see Fig.3.

30msec QRS VECTOR , Age
AZIMUTH ‘

s SPATIAL MAGNITUDE
[

| Ht

——I
————— ]
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mV 90°
FRONTAL MAGNITUDE ELEVATION 20 30 40 50 68 70 A;r:

=

1 - 1
( * PC0.05
*% P00

%* P<0.005
\ ¥k P <0.001

- M
oo F

0.5 30

” 20 30 40 S0 60 70 Age 6o*

Fig.10 Means and standard deviations of 30 msec QRS vector. In women magnitude
increased with aging and in men axis deviated posteriorly with aging.
Abbreviations : see Fig.3.
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mv
RY mv RZ
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1 N
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mv v —————— e
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1] Ol * P<0.05
*x P01 O M
% P<0.005 oo F
LI/ k% P <0,001
0.05:
us. I
[
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4 ok J
Fig1l Means and standard deviations of the scalar data of QRS loop. Ry diminished

and Sz increased with aging.

Abbreviations : Ry, Rz ; peak magnitude of R for Y and Z leads. Qz ; peak magnitude

of Q for Z lead. Sz ; peak magnitude of S for Z lead.

mv mVv
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F , — ———t—
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| - - J
0 v y— ° ——
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mv c TY |
= [==55 |
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H\l/l * P<0.05
*% P<0.01
- * P<0.005
% P <0.001
oo M
oo F
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Fig.l2 Means and standard deviations of the scalar data of T loop. Tx and Ty reduced

with aging in men.

Abbreviations : Tx, Ty, Tz ; peak magnitude of T for each of the three leads.



618

F K

' F

Table8 Percentage distribution of terminal QRS vector existed
in the right posterior quadrant.

ex Male Female
ge
Segman 21-60 61-80 20-60 61-81
1/8 56(79) 40(87) 44(63) 29(73)
1/4 40(56) 25(54) 32(46) 24(60)
total 71 48 70 40

Abbreviations : 1/8 ; percentage of 1/8 segmental vector, 1/4 ; 1/4 seg-
mental vector existed in right posterior quadrant. ( ); %.

Table9 Rotation of T loop in Horizontal plane.

ex Male Female
Rotati: 21-60 61-80 20-60 61-81
[} 2(3) 0¢0) 12(¢15) 2(5)
8 shape 0(0) 1(2) 1(1) 1(3)
cCcv 71(97) 45(98) 66(84) 37(92)
total 73 16 79 40

Abbreviations : CCW ; counter clockwise rotation, ( ); %.

Table10 Percentage of QRS Bite. ( ); %.

Se
) ge
QRS Bite(+

X Male

Fewale

21-60

61-80

20-60 61-81

+ & 34(37) 29(63) 19(24) 27(68)
Selvester 18(19) 18(39) 9(11) 22(55)
total 93 48 79 40

Fig.13 Showing QRS Bite.
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A study of normal vectorcardiograms employing the Frank lead system
: Classification by patterns of QRS loops
Ritsuko TERASAKA
The First Department of Internal Medicine, Okayama University Medical School

(Director : Prof. H. Nagashima)

Vectorcardiograms obtained with the Frank lead system were recorded in 258 healthy
subjects (139 men, 119 women) and were classified according to QRS loop patterns. Sex
and age effects on the vectorcardiograms were studied. We classified the vectorcardiograms
into 4 types according to the frontal axis of the maximum QRS vector (A=60>B=30>
C=210>D). Type B was frequent among young persons and the number of persons with
type C increased with aging. The magnitude of the maximum QRS vector diminished with
aging in both sexes. The axis deviated horizontally and posteriorly in men and horizontally
in women. The magnitude of the maximum T vector was larger in men than in women. The
axis was more anterior in men than in women. The axis of the 20-msec QRS vector deviated
from the right anterior to the left anterior. The terminal QRS vector demonstrated no sex
or age defference. The percentage of the QRS Bite increased with aging.



