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1. The Normal Eletrocardiograms

The excitations preceding heart’ s mechanical con-
traction produce tiny electrical currents which can spread
through the entire body because human tissue and body
fluid are conductors of electricity. By applying electrodes
to any two different positions on the body (e. g. left and
right arms) and connecting these electrodes to an electro-
cardiographic apparatus, the potential change of myocar-
dial excitation is recorded, that is electrocardiogram
(ECG). A group of electrocardiographic waves and seg-
ments are recorded when the heart excitation , including
P wave, QRS complex, T wave, U wave, P-R segment,
S-T segment, P-R interval and Q-T interval.

1.1 P wave Most of leads have rounded P waves
which may be slightly notched sometimes. Sinus rhythm

is normal ECG charateristics, the P wave is upright in
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BKE S, 7E aVR S EK (B B, B H
AAET0.11 s, JRiE, HIEFBEA
i 0.25mV, B B A B o
0.2 mV, PHEH/NFENRER L XE

1.2 PR E#H ARROLEFF
YRBRAR 2.0 Z F G BRARAT A A AT,
BAEA P-R EI#I7E 0.12 ~0.20 s,
EENOREE( <60 K/min) B,
P-R [HE}#ARI X 0. 21 s,

1.3 QRS It B KM
A B0 5 A R B 3 o 4 ) R A%
SERELS BER EMAGHRIK
WEBFIEDROLNETLON, ¥
B R SNBSS B A D E
BRi% ™4 QRS B,

1.3.1 QRS EH4E &BIB
FricZH.OmE E QRS B & - A

lead II and inverted in lead aVR with its duration less
than 0.11s. The amplitude of P wave is less than
0.25mV in limb leads, and less than 0.2mV in chest
leads. Low P wave is without.

1.2 P-R interval

onset of atrial depolarization to the beginning of ventricu-

It represents the time from the

lar depolarization. The normal P-R interval is in the range
of 0. 12 - 0. 20s in adults. The old people with slower
heart rate(less than 60 beats per min) may have slightly
longer P-R interval of 0. 21s.
1.3 QRS complex

sinoatrial node activates the atria, at the same time, it

The impulse caused by the

conducts to the atrioventricular nodevia internodal tracts,
then the AV bundle, the right and left bundles, the
Purkinje fibers, and reaches the ventricular myocardia
beneath the endocardium. The excitation of myocardium
spreads from the endocardium to epicardium, and depo-

larizes the left and right ventricles and evolves recorded
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(1) QRS i) mAFEANQ06~
0.10 s,

(2) QRS BIEAFIRIA

1) kB (R D I
SR N R B R K FEE aVR,
aVL, aVF) ik 3 BX # QRS K

L EHLBE 3

as QRS complex.
1.3.1

terns of QRS complexes varies in different leads, such as

Description of the QRS complex The pat-
monophasic wave (R pattern) , diphasic wave ( Qr or Rs
pattern) , and triphasic wave( qRs pattern). Description
of QRS complex, the deflections of the QRS are denoted
in capital or small letter according to their amplitudes.
Based on isoelectric line, the deflection above it, namely
the first upright deflection, is termed R (r) wave; the
negative deflection preceding R wave is Q(q) wave, while
following R wave is S(s)wave. If the entire QRS complex
is negative, it is known as QS complex.

1.3.2 Duration, morphology and amplitude of the
QRS complex

(1) Duration of the QRS complex
0. 10s in adults.

(2) Morphology and amplitude of the QRS complex

1) Limb leads (standard leads I, 1, I ; augmen-

It is 0. 06 -
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EBExLE2ZxZ EZHEREHE
QRS A A, L Kizi i
FIE W, HEE QRS ke BT,
aVL R EX#Y QRS 2 qR &, R
BRBAED 1.2 mV, q KK
BRI R 2B R J 1745 aVF
REE SH; Kt [ FEKAFE
qgREMM RBE S B, FH.L
MEZEM. 4 QRSHEH TH
#E 1 2HHT, aVF 78K QRS %
E2qRE, R E KR IEAR &I
2.0 mV, q JEHEARNET RS
B R RUER 1/4; 1 3B QRS
BEESH, NRKE RE, F
¥ R A R T aVR 3 B
QRS i #f 2 Qr. S 8 rSr #,
aVR B r IR 1E < 0.5 mV,
/qZ <1,

ted unipolar limb leads aVR, aVL, aVF) The QRS
complex patterns are variable in the limb leads. They are
influenced by the configuration, orientation and moving
direction of the frontal plane QRS loop vector. When the
frontal plane QRS loop vector is horizontally orientated,
the ECG can be characterized by the QRS complex of gR
pattern in lead aVL with R wave less than 1.2mV and q
wave more than 1/4 R wave in the same lead, the QRS
complex of rS pattern in leads aVF, [lI, the QRS com-
plex of qR pattern in lead [, and left axis deviation;
when the QRS loop is perpendicular to standard lead [ ,
the ECG is manifested as qR pattern in lead aVF with R
wave not more than 2. 0mV and q wave not more than 1/4
R wave in the same lead, 1S pattern in lead [, qR pat-
tern in lead I, Qr, rS or rSr pattern in lead aVR, and
right axis deviation. The amplitude of the r wave in lead
aVR is not more than 0. 5mV, and the ratio of r/q is less
than 1.



