Electrocardiographic Abnormalities in Normal
and Apparently Normal Individuals®

Dr. Rustom

Diespite the fact that a massive literature
hias grown within the past few decades on
the subject of electro-cardiography, consi-
derable confusion still exists in Lthe minds
of many as to what exactly constitutes

“normal® and what is “abnormal” or
“pathological” in  clectrocardiographic
interpreiation.

Time and again, one encounters diffi-
culty in deciding whether a given devial-
ion from the accepted normal of an
electrocardiographic*wave” or “'segment”
should be considered a normal variant or
a pathological manifestation indicative of
disease. Many of the so called atypical
electrocardiographic featuses enumerated
here are common to both normal and disca-
sed, thus making at limes their true inter-
pretation and significance extremely diflic-
ult. To fucilitate these distinctions between
“worrpal™ and “‘sbuormal™ certain crileria
of normality have to be remembered in
the case of cach wave and segment. of the
clectrocardiogram.

For convenience, the various waves and
segments of the electrocardiogram are
considered in serial order.

Jar VaxiLes

The P wave

The *P* Is normally upright in the elect-
rocardiographic leads, but it may be nepa-
tive in lead TIT and a¥L wilhout beibg
pathological. ©Of course, in aVR it is
always negative, this being a mirror-image
lead.

In normals, the voltape of P is less than
2.5 mm. and the duretion  {the width of
its contour on the buse lineg) i3 less than
0.11 second. Slight slurring or notching
of the upstroke of ‘P is not significant.
The initial part of *P* is due to right alrial
depolarization and the terminal part due
to lefr atrial depolarization.

In dextrocardia and  levocardia, when
the SA node is on the left side of the heart
the “P" in lead 1 is normally inverted.
Inversion of the P wave in leads TI, TII,
aVF, V3 and V6, with normal upright
“Ps’ in leads [, aVR and aVL and diphasic
‘P’ in V1 and V2 suggests a “nodal
rhythm™ which may exist in the absence of
organic heart disease,

A large, prominent, hroad and notched,
slurred or double-peaked *P* wavein lead
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Land aVL (with a duration of over 0O.11
second),with small of diphasic ‘P waves in
leads 1, TIT and a¥F and large and inver-
ted 'Pwaves.in leads V| and V2, i patho
logival and suggesis a left atrial hypertro-
phy, a8 in “‘mitral stenosis® (mitral 'P* or
‘P mitrale),

Tall and peaked'P'waves{with wn ampli-
tude of over 2.5 mm, but with a normal
duration} in leads 11, 111 and aV¥P, with
low or flat ‘P waves in leads Iand aVLl
and tall upright' P waves in the right chest
leads{V] and ¥3R) or in a space higher
than V1 are sopgestive: of  right atrial
hypertrophy as in “'cor pulmonale™ or
“eopgenital heart disease™ (*P" pulmonale
or ‘P congenitale) and are always putho-
logical.

In atria] infarction, certain changes in
‘Plwave contour or in the airial T wave
{Ta) with depression of P-R interval or
some  atrig]  arryihmia  or  conduetion
disturbance may be observed.

The P-R Interval

The interval from the onset of the P
wave 1o the onset of the QRS is called the
P-R interval.lt represents the time taken by
an impluse leaving the sinus node to reach
ihe ventricles. The normal duration of P-R
ranges from 0,12 1o 21 sceond,-a dura-
tien that must be recorded 1n all the leads.
The lead that shows the longest duration
of P-F should be accepied for measure-
ment. A depression of P-R or PQ of upto
| mm. may be normal  and  due  to the
imposition of the Ta or auricuiar T wave
on the P-R scoment. The maximal normal
duration of PR is 0.21 gecond for adults,
A8 For children and 0.16 for walants,

A P-R prolongation or increased dura-
tion of over 0.21 second may be due o
heart diseasc{with first degree A- V block)
or non-cardiac causes (digitalis, quinidine
or infections). At times; a prolonged P-R
interval of over 0,21 second isencountered
in perfectly normal healthy individuals.
Wihen neutralized or abolislied by an inje-
ction of atropine, such a P-R prolongation
is probably due to incrensed wigal tone.
Ifnot abolished, it is likely 1o be due to
some unrecognised or incipisnt diphthe-
retic or rheumatic infeetion (fresh or even
old) causing a local partial A-Y block,
Transitory prolongation of the P-R may
be due 1o some infection, like rheumatic
fever.

A shortened P-R interval of less than
0 10 second is usually due to nodal rhythm
the presence of an ectopic pace-maker
{shift of the SA pucemaker to the AV node
or auricles), a coronary sinus rhythm,
or in accelerated conduetion or Lhe WPW
syndrome.

The QRS Complex

In normal individuals, a low voltage of
the QRS below 3 mm. in the standard
leads may be observed as a normal variant
but in the absence of other clinical and
electrocardiographic abnormalities, Also
a notcking or slurring of QRS complexes
may be observed normally in small-sized
QRS deflections and the QRS deflections
of ¥V leads over transitional zone.

Abnormally low voltage of QRS (below
5 mm.) in all standard extremity leads,
in conjun<tion with normal sized QRS in
the precordial leads, may be seen in my-
oeardial infarction, bundle branch block
or abnormal electrical position of the
heart.
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Small QRS deflections, usually with other
clinical or clecirocirdiographic abnorma-
lities, are seen in congestive cardiac failure
genernlized oedemn, pericardial effusion,
constrictive  pericarditis, pneumopericar-
divm, plewral efusion, ascites and myxoe-
dema (due 1o short circuiting of cardiac
currents by the abnormal conduction
through Muid or air.)

Notching or slurring of QRS in precor-
dial leads may be due to AY block, intra-
venlricular block, bundle brinch block
partial bleck or periinfarction hlock.

The Q Wave

Qin lead TTL  This is frequently obser-
ved in perfectly normal healthy individuals
with a high Diaphragm{broad chested indi-
viduoals with excess of abdominal fluid or
gas or liver eénlargement). To such eases, Lo
distingnish a significant or infarctional
from a harmless or insignificant ) wave of
a high diaphragm, the following features
are of value : (i) A dzep inspiration (LILR)
eliminates the Q) wave of a high Diaphragm
im lead ITL. - (ii) Pardec™s criterion. The
() waves when significant is deep (over 23
per cent of the-highest R voltage.) (iii)
The Q wave in infarction 15 wide, broad
or tiotched. (iv¥) There is the presence of
a 0 wave in leads T and aVF also.

Decp @'in 11 {(and occasionally in aVF),
Besides inferior wall myocardial damage,
it may be atl times observed in acute cor
pulmaonale, cmphysema or right bondle
branch block and rarely in left ventricular
hyperirophy.

(in a¥F. This may occur normally with
a vertical heart, but then, the Q is usually
smalland nol wide or notched.

20 JoAM. S, of Tnilia, Octeber 1973

Deep Q wave in aVF, This may o¢casio-
nally occur in normal obesity with  the
patient recumbent. To distinguish 1t from
a pathological Q wave, the adoption of a
sitting up or upright pesiure helps by cli-
minating the Q wave, in norpnl individuon-
ls. The rest of the electrocardiogram musi
also be evaluated to rule our myocardial
disease,

A deep Q wave inTaVF is usually ohser-
ved pithologically in inferior or diaplirag-
matic infarction, and oceasionnlly also in
left bundle branch block, left ventricular
hypertrophy (with Q8 in V1 and V2), acute
cor pulmonale {due to exireme clockwise
rotation  with forward displacement of
apex )} and in right atrial or high right
ventricular disease {(where Q wave is also
present in the form of a Qr wave in V1
and V3R).

Q in a¥F. Tobe significant and sugge-
stive of an inferior wall myocardial dam-
age, (i) the aVF should have atleast one defl
ection of over 5 mm. in amplitude; (ii)
G must constitute at least 25 per cent of
that deflection; (iii) the larger and wider
the Q wave, the more is it likely 1o be
infarctional in origin: {iv) associzted ST
or T wave changes are present with myoea-
rdial damiage.

Inferior wall myocardial infurction with-
out Q@ wave i I1T ‘and a¥VIE. It has been
shown recently that even witha proved
diaphragmatic myocardial damage, the Q
or gs may be replaced in 111 and aVF hy
#n r3" or “reR compleyes.

gRin aVF. This may be due to a ver-
tical heart (since the lefl ventricle faces
the left hip), There is qR present in the
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left wentricular leads: also. The aVL

sllcaws a3 pattern,

gR or QR in aVL. Thisis seen in for
ward rotation of the apes. With moderate
rolution, the LV potential (R is recorded
ina¥F. Wil marked forward rotation
af 1he apex, thepotentind of the back of
e heari (QR ) is recorded with an inver
ted T wave in aVF,

O wave in uVE.  This may occure in:
{a) Perteetly normal individuals with the
soculled 8y Sy Sy syndrome.  All the
three standard limb leads shiow prominent
8 wives with a wsunlly normal QRS duru-
tion and a minuie ‘r* wave in lead VI It
can occure in perfectly normul healthy
young adults with no evidence of heart
disease (due to clockwise rotation with
backward displacement of the apex).
(b} A prominent ) wave (QS5) may be
pormal in aVL in the ease of the vertical
higari, (e} There may bea QR wave in
aVL with backwurd rotation of the apex
{as.in the 'S; Sy Sy syndrome} (d) In
preprant women., The 5, Sa S5 s¥ndrome
can also occure ahnormally incases of (1)
congenital heurt disease with right ventri-
cular hvpertrophy, (if) cor pulmonate, (i)
acule.  mycocardial infarction and (iv)
rarely in mitral stenosis with right ventn-
cular hypetirophy:.  When the Q@ wave in
A¥L s within normal himits, the 3 is less
(ian 0.04 second induration and is neither
notehed nor slurred,

A prominent Q wave (QS or Qs) in aVL,
witlh an upright P wave and uspally asso-
clated with ST-1T chanpes supgests & high
anterobiieral myocardial damage.

qR complex in lead a¥L. "This can he
due to-a horizontal hearl, with the LY

facing the lefi shoulder {similar gR waves
occur in the left ventricular Jeads, wilh an
S in aVi')

A QR complex with inverted or diphasic
Poandan invened T in aVL {and o VER).
This is scen in backward rotation of the
upex (the buck of the heart facing the
right and lefi shoulders), The aVl’ shows
an r§ patiern with a positive or negative

T wave (duc to the right veniricular

pattern.

QR patiern in 3#VR.  This pcours with
o clockwise rotntion of the heart (sice 1hie
back of the heart fices the ripht
shoulder). Also, prominent 5 waves ure
present in the lefl ventricular leads. 1In
marked rotation, there s also present a
QR pattern in lead V1,

Presence of Q wave in V1 orin ¥l and
V2. Although this pnormally soggesis a
localized scpizl myvocardizl  damage,
iL may occur on rare occasiong  in
pnormal individeal., Tn the éase of the
former, there is #ninitial B wave in the
QRS of right sided leads (VIR and V4 R)
and S1-T abnormalitics are present. In
the absznce of these changes, lhe () waye
in ¥1 (and rarély in V2) cuan be regarded
as z normal variant.

Beep QS in right precordizl leads Vi1,
¥2 and V3 This is most frequently obser-
ved in anteroseptal infarction, hot also
occurs in left bhundle branch block and
left ventricular hypertrophy. Oceasionally,
Q waves are observed in. VI (and perhaps
V2) in normal individuals, Thev may also
be observed nacute cor puimonsle with
ST segment clevation,

Q wave in left ventricular leads. A Q
wave may occur normally over the left

JoA M S0af fedia, Defober 18973 .21
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ventricular leads (V5, V6). Howeéver, 2
broud and decp Qwave in V5, Y6, with ST
o T waves changes or a small R wave
should suggest some mypeardial disease or
damage.

0 wave innormal high chest leads: An
imitinl g wave may be observed on rare
gecasions in normal iudividuals In the
ligher chest Teads (V" and V")

A qR pattern beginmirg from V3 (instead
of the vsunl V4 1o V5 position) suggestaa
modernie conner-glockwice  rotation.
When heginning fiom V2 (with rSin V1),
it suggests a marked  counterclockwise
rotation.

Q5 in T, III, aVL {or a¥F) and chest
leads. Although such u tracing is usuxlly
sugpestive of an  extensive myocardial
infarel, il may arise in chronic cor pulmo-
nale due to a low diaphrugm or posirion
of the heart with backward displacement
of the apex, giving risc lo intracaviry
polentials.

) wave in T anda¥L orfand V6. Though
this picture is usual with anterolateral
myocardial damage , it may oscur in left
ventricular disstolic overleading.

Tall prominent R in lead VI. This is
usually indicative of a strict posterior
myvocardial damage, or right ventricular
hypertrophy or a preexcitation syndrome.

Prominent R wave in ¥1 and V3R. The
main causes are sirictly posterior myocar-
dial infaretion; right ventricular hyperiro-
phy, right bundle branch block and the
preexcitation syndrome. In sirictly poste-
rlor infaretion, there is atall, slurred, wide
R wave (“the reciprocal sign™) or an RSR!

22 L oA, Af. S of Imfia, Cetober 1973

complex with an RS ralio of | of morein
V1 and VAR, No O waves are obseryved
anywhere except in the oesophagenl leads.
In high posterior or high posterolateral
infirction, Sodi-Pallares reports tall R
waves in Y1, ¥2 and poerhaps Y30 with
septal or Ife venlrioular patterns in Vb,
V3., Vo

ST-T Complexes

The 5T segment and T wave should he
considered as a “single unit" 1o help unra-
vel abnormalities of the last part of ventri-
cular systole.  The 8T seqment must he
correlated with the succeeding T wave in
aorder (o enhance the evaluationing of
the cardiogram.

In evalugtion the ST-T complex, allen-
tion may be focussed also on the QRS
complex, P wave and PR interval,

A mild elevation of the 8T segment with
atall T wave 1s within normal fimits; bol
the same devistion with a low T wave i3
abnormal.

The I wave affects the ST-T complex
because a certain -amounl ol gradient is
present beitween the Powave and the Ta.
the T'a frequently Falling into the first part
of the 8T-segment. causing a deviation of
the ST  sepment or depression of ST
scgment.  The beginnibg of QRS com-
plexes can be osed asa reference  level
for the ST junction in order to discount
the effect of an unusually large Ta wawve,

S-T junction abnormalities.  The begi-
nming of the QRS complexes is the: refere-
nee level (Kawz) for the S5-T junction,
(i1 &n 8T junction elevation of more than
2 mm. is abnormal in the limb leads. (ii})
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An ST junetion depression of more than
0.5 mm. in 1 and 11 or of more than 1 mm,
in 11035 ghnormal.  Even smaller depre—
asions dre abnormal if the T wave is tall or
large (in the limb leads),

S-T segement abnormalities, 10 s advi-
sable to relate the ST scgiment slope 10
Lie 8T junction.  The “slope™ and the
Seppvature' of the 8T must be studied n
each case,

The ST segment may be harizontal or
may slope upwards or dowards. The nor-
mul 8-T segment slopes upward with a
gradient, increasing at the end to meet the
T wave. With an inverted T wuve, the
gloping is downwards,

An upward or downward “howing” is
significant, particularly if the T wave isin
o direction opposite to the bowing of the
9.T segments. An universally “short™ or
notched S-T scement is also considered
abnormil.

I'or determining 5-T segment deviation,
the reference level recommended by the
American Hearl Asseciation is the junction
of PR interval with QRS complexes. This
is mal satisfactory when the Ta (repolari-
zation of T wave ofatrial beat) extends
bevend the QRS cavsing depression or
deviating 5-T segment. Even the T-P may
slope. In such cases, the T-P interval
following it may be used as the refcrence
lewal rather than the: P-R interval. Also,
if the heart rate is rapid, the T-Pis better
as o reference level,

Specific ST-T complex patterns. These
are observedin @ (1) Heart strain and
inteaventricular block. (2) Coronary insu-

fliciency. (3) Digitalis eflect.
thyroidism.

(4) Hyper-

T Wave

This is vsually positive in [, 1T, aVIL, aVF.
It is inverted nocmally in aVR and often
in I and in aVL in vertical hearts, Inihe
chest leads, it is positive exeept in V1 nd
occusionally in V2 and rarely in V3, In
limb leads, T s normally over | mm. in
amplitude. 1t may be as tall as 8 mm. in
unipolar extremity leads and even 12 mm.
inchest leads. AT wave less than 10 per
cent of the amplitude of Rwave in left
veniriculnr leads is suspicious of disease.

T wave abpnormalities are of (wo main
types: (1) Primary (due 1o disturbed myoca-
rdial cellular metabolism) (2) Secondury
(due to depolarization conduction disturh-
ance, as in bundle branch block and ventri-
cular extrasystoles).

Contour of the T waves. Primiary
T wave changes show (1) symmetrically
inverted and peaked T waves. (2} Isoe-
lectric ‘or slightly elevated J point or
ST junctiom. Seceondary T wave changes
show (1)asymmetric T waves [ 2) depression
af 5T segments with upward convexity and
(3) depressed T points.

Primary T wave abnoermalities, due to
(& jnormal or physiological eonditions. such
as head-up tiltimg, Valsalva muanocuvre,
use of antomomic drugs and neurociroula-
tory asthenia  (b) Abnormal conditions
e, (1) haemodynamic factors (c.g. incre-
ased introventricular pressure or increase
of thickness of ventricular walll  (ii)
metabolic factors (normal or abnormal),
e:g. in sleep, exercise and eating and
fever, myxoedema, malnutrition. angxia,

J. d. M, 8. of Indla, Oclober 1973 23
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electrolyte distubances, drugs, thyrotoxi-
cosis, infections, shock and hepatitis, (iii)
ischaemic factors. The T is inverted in the
precordial leads in subepicardial ischae-
min, normal in intramyocardial ischacmin
and normal or 1all and peaked (with pro
longed QT) in subendocardial ischaemia.

The T wave amplitude. durition and
dircetion are susceptible to a host of
fuctors; Tha T wave ix the “*most labile
und least specific feature” of the cardio-
pram

“Isolated T negativily syndrome™ Nega-
tive T waves inleads V3 or V4 may occur
in healthy voung-adult males The mecha-
nigm is obscure. The condition is variable
and mauy come and go. It 15 unaffected by
an overdose of potassium with resultant
hyperpotassemia  (which normalizes most
functional T wave abnormalities,) but is
alfected by exercise.

U wave

{1) U wave is normally present, but
is yery small and therefare missed in the
limb leads but is batter seen in the V leads
(particularly in V3 to the right of the
transiional zone).

{2y It is difficult to decipher when the T
wave is notched or t'use_d_ with the U wave.

{3} The cause of the U wave is obsturc.
It miay be due 1o (a) lale repolarization
forces during the supernormal period of
recovery or(hifa late repolarization forces
in thie septum or () due Lo negalive after-
potentials {dues to K ions being slowly
reabsorbed during diastole.)

{4) Prominent U waves occur in hypo-
pitasszmia, bradycardia and many meti-
bolic diziurhatces.

2 oA MoSaf Inlic, Qcrober 973

{5) U waves are absent in hyperpotasse
i,

(6) Negative U waves in left ventrloular
leads suppest antero lateral ischagmin or
left wventricular hypertrophy with steain,
In right-sided chest leads, inversion of U
wave suggests anteroseptal ischaemia or
vight ventricular hypertrophy or strain,

(70 L wave alterations may occur afler
exercise, digitalis or quindine.

Excreise Test

A ense of ischuemic heart disease or
angina pectorts may show a narma| vacdio-
gram at rest By putting the patient under
a standardized siress by exéreise {uch a4
Master's two—slup ar double twa sicp test),
it is possible 1o evoke evidence of ischa-
emic hearl discise. The paliend i made Lo
go up and down two Y inch high steps
within 13 minctes over a certain number
of times (trips) {depending on the-age, sex
and weight). The electrocardiogram s
recorded Imenediately after, 2 minutes later
and 6 minutes later, PFurther 10 minutes
interval cardiograms may be taken it' the
cardiogram  rcmains ahnormal. In lhe
“double test™, the trips are doubled over
a period of 3 minutes. The electrocardio-
eram must be compared with the “rest”
cardiogram:

Criteria for o positive test

1) 8T segment depression or elevation
of | mm. or more in I of 1.5 mim, or-moee
in Il and 11l. of 2 mm. or more in chest
leads. An all-round depression is a posi-
tive test, downward sloping of the 8T
segment is a “possible positive™, while
depression of Jalone i nol positive. The
duration of the ST intsrval (and QT is
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also Important according to Master. (2) An
appearanee of negative or diphasic T
waves i 1, 11 or lett ventricular leads. (3)
Bundle branch block, (4) Bigeminy (ventri-
culur exlrasystoles). (5) Inverted 1) waves,
The most important and commaonest of the
finclings is the 8T change.

Electrolyte or metabiolic derangments of
the cardiogram

These may occur in cardiac, renal or
metabolic diseases.

Myperfeatemia or hyperpotassemia (nor-
mal serum K -~ 3.5 0 5.5 mEqiL). The
serum K is 5.5 1o 7.8 mliq in  hyperkale
mid, The muin electrocardiographic abnor
malities are:

{1y Tall symmeirically peaked or
“tented”” T waves {slightly similar to those
of posterior wall myocardial damage) (2)
Later, 8T depressions. (3) Prolonged P-R
interval, {4) P waves broad and fattened
(followed dy atrial arrest or fibrillation}.
£5) Widening of the QRS. (6) Absenece of
1] waves. (7) S waves wide and deap with
B smadl.

Causes of hyperkalemin are uraemia,
Addizon’s disease. shock, dehydration,
‘gxcessive potassinm by mouth, acute neph-
ritis, leukaemic crisis and afier heavy
exoTie,

Hypokalemia {hypeparassemiia)

l. Flattening and later inversion of the
T waves.

2. Prominent 1) waves (blending with
T waves).

3, P prominent and peaked,
4, Later, A-V conduction disturbances.
5. Eetopie rhythma.

Couses—Diuretic therapy, corticoster-
iod therapy in cxcess, diabetic acidosis
and coma, siarvation, chronic diarrhosa
and vomiting, meningitis, encephalitis and
familial periodic paralysis,

fypercaleemia A high serum  ealcium
produces {1) shortening ofthe QT interval,
(2) shortening of the ST segment, und (3)
ectopic rhythms, The ciauses include
hyperparathyeaidism, large doses of vita-
min I3, renal damage, excess of calciym
and alkali, and bone diseases.

Hypocalcemia—(1) Prolonged QT inter-
val, (2) Prolonged ST segment, (3) T
waves normal or parrowed. The causes ure
sprue, hypoparathyroidism, alkalosis and
servere diarrhoeq.

The Hyperventilation Syndrome. Also
present in anxiely neurosis, the main
changes are flattening or inversion of the
T waves and depression of the 8T scpments
in some or all of the leads. The cause ig
nol clear. Itmay be due to alkalosis,
sympatheticotonia or lowering of the Dia-
phraigm with a change of heart position
and prolongation of P-R in some leads.
To distinguish organic heart disease chan-
ges from those of hyperventilation, ergota-
mine lartraie correcis the abrormalities
due o hyperventilation.

Effect of Food, Oceasionally, eleciro-
cardiograms taken hall 1o one and half
hours after # meal may show low or inver-
ted T waves.

Influence of Age

Juvenile type of electrocardiopram. Du-
ring the first vear of life, the P-R interval
is about .12 second (uplo 0.14), the §i

Jooa. M. 5 of Imfia, Occober 1973 25
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and Q3 are prominent, the amplitude of R
is ahout 2/3rd amplitude of Sin lead I and
the Q amplitude in lead TIT may be about
two-thirds the amplitude of the R wave.
R s highest in lead 11, The T waves in
slandard leads are usually positive (buf
T3 mtay be diphasic or negative,) In the
chest leads, R=8 in VI but from V2
{where R=5)10V 6, the R and S are about
equally prominent, until V5 or V6 where
B=8 Tismarkedly negative in V1 o
V2 or ¥1 to V3 and at vimes upto V4, The
S1 03 wypeof picture with negative T waves
in' V1 to V3 (juvenile patiern)—ilue o
rotation of the heart, may persistupto
adult life—canging confuxion. T wave
negativity in V2 (and V3) may he persis-
tent, bul with changes Mrom time o time.

Senile electrocsdiogram. The amphitude
of waves may become higher than normal
in individuals over 70 years withour any
putholopy, while T wave abnormalities are
gbserved in 23 per cent of cases due partly
1o age and partly to vascular dégeneration.

Pliysiological Yariations of the Normal
Electrocardiogram by Respiratory. Postoral
and Auotonomic InHuences.

{1) Respiratory Effects on Mormal Elee-
trocardiogram. These are due to alteralions
in the level of the diaphragm through res—
piratory movements. They arc more marked
in Lead 11 in cases which show a posiu-
ral left axis deviaiion.

During decp inspiration (IIIR) a posi-
tive Q wave may disappear complelely
vven if large, @ negative P wayve may
become positive or a markedly negative T
wave may become diphasic or ¢ven posi-
tive. MNoiches when present chapge in
degree or position with respiration

26  JioA. M. 5 of Infia. Ocroher (973

During inspiration, depression of the
heart with rotation on the longitudal axis
may even gffect the ¥V leads: In V2, o pro-
nounced change of Form may b noted in
the RJS relationship, with changes: in the
notches of QRS and sides of the T waves,
The R tends to become smaller in inspira-
tion and the T wave higher o lower, A
negative T wave may, however, beoome
pn-‘-iti‘w'.: over V2,

(2 Postural EMeels, The electrocardio-
gram is a good index of the “constifu-
vonal type” of the individual in relation
b sige, shape and weight, Anadthenic or
thin man has a “vervical’ type of heart
while a broad-chested or pyknie individual
possesses  horizontal tvpe of heart with
left axis devintion. The relationship of Lhe
cardiogram o the habitus is not striclly
constant, being dependant ‘alse an the
degrée of rotation of the heart onits lome
AX 1R

Striking changes in the electrodardio-
gram may be obvious at Limes an changing
the pasition of the body from the lefl to
the right side {or vice versa) during recu-
mbency or on adopting the sitting up ar
standing posture, the maximal changes
being observed at times in lead 111 (and
at Hmes in lead I, especially. in juvenile
subjects). On standing (or even sitting
up), the T wave may show flattening or
even inversion rarely, maximally in leads
I and ITand in lefl velricolar leads with
depressions of 5T segments - the elecira-
cirdiogram becoming “abuormal’™ on rare
accasions. Tranasient orthostatic or “rising”
TeACITONS.

(3)  Adtonomic influences. (i) Increa-
sed sympathetic tone increases the rate of
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GLECTROCALDIGGRAPHIC ANNUEMALITIES IN MORMAL AND APPARENILY BORMAL INDIVIDUDALS

the heart, 1he size of the P waves {(espe-
glally in leads 1T and 1T1), shortens the P-R
interval and the QRS duration with rela

tive prolonglion of the Q-T duration. The
majority of observers have reported an
inerewse in thesize of the T (this s coniro-
versinl).

(i) Increased vagal tone {(vagolonia or
vagal oversclion) causes sinus bradycar-
dia, low Powaves (especially in leads 11
and 1113, a prolongation of the P-R inter-
val, slight flatiening of the T waves with
ST elevations and at times mild increase in
sincauricwlar or auriceloventricular cond-
uction time.

(i) With aulonomic imbalance or insta-
blify, considerable diurnal variations in
the amplitude of T waves are ohserved,
particularly in lead |1, being tallestin the
evening and shortest in the forencon.

{(4) The E[lecirocardiogram of “tramn-
ing” or ‘“‘atheletic” heart or habitas. A
vagolomic influence is observed, with a
sinus bradveardia (even 4010 30 pom.)
prolonged P-R interval {even over 0.2

second) prolonged QRS at rimes, an A-V
dissocialion,

Abnormal Electrocardiogram due to
Artifacts or Technical Faulls.

Deformation of tracings may be due 1o:
(1) A muscular or Parkinsoman tremar
(smnll or medium sized peaks of irregular
frequency and amplitude). (2) An alterna-
ting current from the eleciric light mains
ar a short=wave apparaios. (3} Sudden
large changes of level due to bodily move-
ments. (4) A poor contact of the eleciro=
des with small chanpes of level, (5) Respi-
riutory (wave-like) changes of level through
a bad application of the clectrodes. (6)
Overshoot waves or displacement of the
ST-T segments in leads VI o V4 due (o
a bad application of the chest elecrode. (7)
Circumscribed tremors or oscillations due
to vibrations on the electrocardiographic
machine. (8) Amplifier trouble or *‘damp-
ing' effect. (9) Wrongly connected limb
leads (e.-g. right arm lead to leftarm and
vice versa, giving a mirror image in lead I
and reversal of tracings of I and IIT 4% in
cases of dextrocurdia or situs mversus,
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