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The leads: . ' . (apigagtric ) Jiwsl 4wl
The electrical connections between Einthoven’s tl‘ldﬂg?pé

electrodes placed on certain points on the , . . . .
patient’s bo%y and elet_:‘l'r'oc'ar‘Fc)licl)gr'aph for A diagrammatic equilateral triangle surrounding
recording electrocardiograms. - ) the heart in which the base of the triangle is
P12 Ele@*@ar‘;"c QFB’”} bLeéf;w S ol Aol Jolil blaiGys oo directed upward and the head is down. The
B %:chg‘rre dl :c;ﬂoIa’iI’";ﬁ d eﬁ‘{s Each records upper two apices of the triangle represent the
o7 the )cliifferences' in Eo‘l'en‘l'ial'betwe,en two electrical connection of the two arms (Lead I).
=~ limbs. This means that the electrocardiogram The lower apex is the point at which the left
fhen  represents a record of a potential difference leg connects
between two locations on different sides of :
the heart.
Lead I — Rt.arm (-ve) and left arm (+ve) : ' .
Lead IT — Rft. arm (-ve) and left leg (+ve) Emthoyen s law: )
Lead ITT — left arm (-ve) and left leg (+ve) voltage in Lead I + Lead III= voltage in Lead IT
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The Unipolar (V) leads

o The unipolar lead records
the potential difference
between an explorinq‘(:rve)
electrode and an bl Jzi g
indifferent (-ve) electrode.

They are nine leads, six
unipolar chest leads
grr'ecor'dial leads

esighated V1-V6 and
three unipolar limb leads:
VR, VL, and VF.

Some special unipolar leads
are also used in medical Jr
er'ac'rice. (Note that;

R+ VL+VF: O). Connections of the body with the electrocardiograph

for recording chest leads. LA, left arm; RA, right arm
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Augmente'd Il i m b Il e a d s

They are aVR, aVL, and aVF. The augmented limb lead records the
potential difference between one apex and the other two apices of
Einthoven’s triangle. Such connection increases the size of potentials
by 50% without any change in configuration from the non-
a u g m e n t e d r e ¢ o r d .
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1. Any lead can be used to diagnose cardiac arrhythmias

2. Diagnoses of damage in the ventricular or atrial muscle, or in the
Purkinje conducting system requires to decide which lead is involved,
since some leads can record the abnormalities in conduction while
others may not be affected.
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Left axis
deviation
0° to —90°

+ avL

Right axis Normal
deviation quadrant
90° to 180° 0° to +90°
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The cardiac vector or axis i .

The depolarization wave or current flows from the depolarized toward
Depolarization starts from the endocardial .the still polarized areas
whereas repolarization runs in the ,surface toward the epicardial surface
That’s why the direction of the T wave is always up .opposite direction
(except in aVR)
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Jendocardium! Jsiss 25 epicaridumd! («Se repolarization wave sl 13a
I OIT waved) lae Le Wity e DU 5 S5 aVR

The vector is the summated generated potentials. Itis represented by
an arrow. The mean QRS vector is about +59 degrees, directed from
the base of the heart toward the apex, i.e. the apex of the heart
remains +ve with respect to the base of the heart. The vector can be
drawn by using the hexagonal reference system.
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Normal range: -20° to +100°

Axis < -30° — left axis deviation (e.g. left bundle branch block and
inferior myocardial infarction).

Axis > +110° — Rt. axis deviation (e.g. Rt. vent. Hypertrophy and Rt.
b u n d 1l e b r a n ¢ h b 1 o ¢ k )
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Changes in the mean electrical axis may occur if the anatomical
position of the heart is altered, if the

relative mass of the right or left ventricle is enlarged (as it is in certain
cardiovascular disturbances), or if

there is conduction defects. Normally the axis tends to shift toward
the left (more horizontal) in short, stocky individuals

Normally the axis tends to shift toward the right (morevertical) in
t a 1 1 , t h i n P e r s o n s
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The axis shifts toward the left in left ventricular hypertrophy, left
anterior fascicular block (or hemiblock) and in left bundle branch
block. This results in ‘M’-shaped R wave in the lateral leads (i.e. lead
I, V5 ,and V 6 ) with absence of Q waves.

“\. 1 IMI

Soaall b s () @V (A Adl g bl VA 5 Cpanl] Sy ¥l (8 40) Ui )
e gal) dllaal) (e 4y e S 1) rg Gl ) W M) < 55 R waved) JSé ¢S
W oA Jed s A gS2a OS5 Saxiaa 139
Sl gl Gmadl vectord) 2 dladl A 1Y Sodlk diad Uy N
Ll AU 0 g Al gd e (o) Jsk¥ g Ao D (eSS leads 3J) JS Al A B
il ady) Al A L) Jiwdl ead 3 CGsSis JsbY) 52 lead 1 0sSy Dl Gl 2
=M lead 3Js lead 2dls s JiSU Jead 1) S Omeall

o The axis shifts to the right in right ventricular hypertrophy, in
left posterior fascicular block or in right bundle branch block.
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Left axis deviation in a hypertensive heart (hypertrophic left
ventricle). Note the slightly prolonged QRS complex as well
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Test Question:

Q. The 'T' wave in ECG is above the
isoelectric line because of?

A. Depolarization of ventricles
B. Depolarization of bundle of His
C. Repolarization of Purkinje fibers

D. Effect of the AV node on the conduction of
the depolarization wave from atria to
ventricles

E. The direction of ventricular repolarization
wave is opposite to that of depolarization
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