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FOREWORD

Electrocardiogram (ECG) is one of the most commonly used means of clinical diagnosis for
cardiovascular diseases and routine health check . Easy to handle, trauma-free and economical ,
ECG is imreplaceable in the observation of electro-activity of the heart. Since norms of ECG vary
with age, sex and race, the medical literature of each country unexceptionally contains the ECG
norms of its own people. Some ECG parameters of the Chinese differ, to a certain extent, from
those of the westems, often resulting in evident effects on clinical diagnosis. Therefore, it is of
both clinical and social significance to study the ECG of the Chinese and to establish the ECG
norms of diagnosis for Chinese people.

The original ECG data in this book were collected from 4, 322 healthy Chinese males and
females ranging from neonates to eighty-year-olds or over. In 3/4 of the cases, the ECG of the
subject was recorded at the same time along with his or her vectorcardiogram (VCG) . Such stud-
ies, in terms of the wide range of age groups and the combination of ECG and VCG, are rare both
in China and Overseas. VCG expresses the electro-activation procedure of the heart in three di-
mensions with a three-dimensional image, offering a direct and easy-to-understand exposition of
how ECGs and some unusual graphs are formed.

The author of the book focuses on the ECG features of the Chinese of different ages and sexes
and develops the ECG norms of healthy Chinese people, with an attempt to integrate them with
clinical practice. Specific description is provided of parameters directly related to clinical diagno-
sis. ECG age groups in the book are elaborately divided. Special consideration is given to the
statistics of the groups and combined groups for the needs and reference in other specialties relat-
ed to the different age groups. With the combination of ECG and VCG, the author has detected
and corrected the misuse of some ECG diagnostic parameters in the past, and proposed some ECG
concepts that have never been mentioned before .

Appended at the end of the book are 34 ECGs of healthy people including newborn babies
and 90-year-olds, a number of unstable ECGs of neonates, and ECGs of children followed up
from their birth to the age of 9. All this offers readers a clear picture of dynamic ECG changes
throughout people’s lifetime .

This book is one of the three books in series the author has written on the body surface car-
dicelectric image of healthy people of different ages and sexes. The author hopes to express his
sincere thanks to his leaders, colleagues and friends for their kind cooperation and constant sup-

port during the many vears of his study. He is also grateful to the Committee of the National Fund
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for Academic Publication in Science and Technology for their aid in the publication of this book .

Correction of any possible error in the book is greatly appreciated.

Author: Xie Zhen-Wu
Second Clinical Hospital
Xiangya School of Medicine
Central South University
Aug 1, 2001
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E11T FREBADSENESNEY

1.1 Tasks and significance of studying normal electrocardiogram

AN RO ETRRE T 1887 & (Waller), 1903 448 — & 38 A i .0 i AL A 3
A FIEK (Einthoven), 1908 4.0 B HF 45 F F LB (Nicolai & Funaro), 1913 4 %F/ L0 B Bl A
BREHMAFR (Hecht) o H 1903 4.0 i AL A T i K LASKE, ¥ 2.0 i B — B 20 I8 7 i K 12 W
iR MR F B —, BIE AR TG0 R AR VA AE 2 MR A . AR A A B 2
BITZRT, URERERERS, CHBEEN—TEMEE. BT OEEMTEZMA, OHER
HBHEMLOHESENRELRER T ALE, REF¥EELEBLBESW (HM, 1995) LiF
de “REBMEHACRES KBS EMIERS] B R, B S B sL H 8RR ffs B A fE
IR ER, B EAHCE A EANNF R 4T 1996 F 12 HELEAHF T “FEHLH
FRRELE BT &7, DENKECEFMRENETRENCHESHRE. (FETSHRT
B, HRT (EEEILEILECRENE) (LBREHERH R, 1980) & (hEERZIL. L
#HRBAOCHEEER) (BBl AR, 1993) BFR4E, HERAE T ERBEOBR¥EHE
WHE TEHERM D RESFEHES ACBEH#T T REHRR

BRMREZFMEFEAREE, EEFOEN, LEFHAEAREHSEHZEHMEY, H
Fhik., RREEEIBE AN ER, FEETRAESRRHAESNOR . 5 AR E g
S0 BELK, REGMREXTERETEFENRAANEE, BFHIREFXRER EAYE SRR
FEEERE, sHOBMAEENRE. 4 FEYE . LIRAWE . CUERE FEE . ASRAER LG
JEAR RO LA RS E T ENARBE REEHER, AERNEZFRTLTENR
B, EVESEANCHEEERSH, UKL KKMIFRE TIENT R,

HERERUBRZ AT ARIHOBESE, AXBYIILMIILENOCBRERM LIRS .
ARG EAETEMTMIE, BELN, XBRZASHE, REAERERKT E, A TERIFRX
%, AEREENHAIL. BL. LE, PEFREFEA, SFRATHYKE L 4%, &
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A5 BTk AT ARG T T WL 560 L [ B AR 0K AR A LR AR R AR S o B Ao IR R R, B A T A
B ) & SRR L L R s 22 S R AL A BRAREMREACRENEE, THE
EHELRE D A LB LB, MALHEEREL. D ROERER . CERAERMOREES
%, BA LKL OCHEIEENEROCRESRNTERE,

| 127 FEFRRENIH

R

1.2 Material origin and examination methods

CHERINNRKE TR HMXER ., PLRTEH., TAKRK., . MEEd | 4h)LILER
R R AL, HAPBRDEAN, fRMAOZEERERYTHEER. ZERERNERIEE
JG 5min, BRER N IR AANA . WREEMEERSE, BRREMTEHENE, HEKET O
MEREHERK. FEULZEENEOENE . OB XK. O B B8 E K fs s .
60 ¥ Ll EZHFE A LMETHAW, BOMERRTEMMIRE L, 104 [k < 140mmHg, &F 7K I /&
<85mmHg, U XLMBHEKNER RELCEMNEHRSFHIIBEF KO EEE (MAENES
), FEIINEM B EFEWR, RHAS%, Imin Apgar ¥£4) > 8 43, Smin BF34 10 5344 .

LDHEICREYERRMEKEBERFTHEST, ELERERXHET, TREFELCAEL.
ILERAENCEEICERMYZLESIKE (>20min), A ZEEHRBUDENM, BIRERRK 12
FEC (BB L. 1. . aVR. aVL. aVF RBHT V, ~ Vo) PRUEGIE L. LR K/ A AF g
S, WA LR B4 LA R B R AR DLIE BT B BRI RN, MR KD A R E A M E
BHEN . By RO E L F O H BT A B AR e B, iSRS RFERTR.
FILRBILBEARGICHK, WREMSEMILBIAKMELR. SOHZHELICREL 12 FK.O
B, FFINIC ViV R EGOEE

292/3 LHEZKEERBMICT Fank EZSBKOEEMOHE EEE . BoILEMBEAET
KAl O RER . XY A B TR L0 A A

HMEE B )L B E A e B R AR e AL, S DL #EAE 100 BT L, M ABILE
BEICROCHERCENEE . EARIAER . B, EMAIEFELICR, Hb 8oy —-HiB
BRicoRik 108U b, ORLE 23A ~ 231 RiBER AR Z — i,

A0 B EERRAEREE ] FRME A d R EA OB BN, iCRKE 25mm/s, H 4 10mm/
mV, FL.OHRBHAFHL A ARYAEN, BN NETHESHE - AR,

2137 FRHARMHITE

1.3 Age groups and statistical methods

47 Iy 4 AL IR DU B A () A & D7 OR A 90 Lo L M A 4 i, (BT LLRTSE iR . 28 AR5
KA, W4 ~84 D3k 0r 20 MERYA, RFMA DB L WA, AT EFTRKNA, REFRE



