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II. ELECTROCARDIOGRAPHIC MEASUREMENT
HOl.1l0bOllO B. Calleja, M.D. *

The electrocardiogram possesses useful scalar quan-
tities (height or depth and duration of deflection, dis-
placement of baseline and frequency or rate of
deflection) essential in the understanding of the physiol-
ogy of cardiac stimulation and recovery. There are several
measurements which are mode routinely in an electrocar-
diographic interpretation (Figure 1). These are measured
in Lead II which is the sum of of Leads I and III and
therefore the most stable of the limb leads.
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Figure 1. Scalar measurement universally used III

electrocardiographic reading.

P wave measurements:

The P wave duration is measured from the beginning
of P to the end of the same or as the P deflection starts to
leave the baseline and ends at the point of return to the
baseline. The normal P wave duration should not be more
than 0.10 second for adults. For infants and children the
P wave duration is shorter.

The height of the P wave in Lead II should not be more
than 2 mm in adults.

The P- R interval is measured from the beginning of the
P wave to the beginning of the ORS complex. The P-R
interval represents mostly the delay of conduction at the
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A- V'node and is easily influenced by the cardiac rate.

QRS measurements:

The ORS duration is measured from the beginning of
o to R to the end of S or R wave. R is the positive

. deflection above the baseline; other positive deflections
are designated as R', RR' , etc. The first negative deflec-
tion whether followed by a positive wave or not is called
O. Negative deflection after R is called S wave and sub-
sequent negative deflections are designated S', S' , etc.
Changes in the duration of the ORS indicate disturbance
in the sequence of ventricular activation and/or conduc-
tion. The normal ORS duration is 0.06-0.10 second in
adults. for infants the ORS is usually 0.04 to 0.058 second.

The 0-T interval is measured from the beginning of 0
or R to the end of the T wave. The 0-T interval represents
the duration of ventricular systole. Like the P-R interval
the 0-T interval is easily influenced by the cardiac rate:
The faster the rate the shorter the 0-T interval.

R

I Q I
I S I
(QX~
IE I QT

I r
I I
I I
I IJ ~ST~

I Q I

~ I
I I
~ I . OT ~

Figure 2. The normal (upper) and abnormal (lower)
OX/OT ratio.
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The OX/OT ratio is measured by calculating for the

O-T interval as above. The OX is measured from the
beginning of the 0 or R to the beginning of the T wave.
The OX/OT ratio in normal subjects is less than 50 per-
cent (Figure 2). A value greater than 50 percent is abnor-
mal and may indicate coronary insufficiency.

ST measurements

The ST segment of the T wave is that portion of the T
that stays on, above or below the baseline. The ST seg-
ment is measured accurately when there is a horizontal
portion of the T wave regardless whether that portion is
on, above or below the baseline. The ST segment begins
with the end of the ORS complex and ends with the
beginning of the T wave. The junction between the S wave
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Figure 3. Alternate methods of measuring the dis-
placement of the ST segment from baseline.
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and the beginning of the ST segment is called the "J" point.
Displacement of the ST segment froin the baseline is
measured either from the upper margin (leading edge) of
the baseline to the upper margin (leading edge) of the ST
segment or from the lower margin (trailing edge) of the
baseline to the lower margin (trailing edge) of the ST
segment. Figure 3 illustrates these alternate methods of
measuring the ST segment displacement.

Cardiac rate measurements:

The cardiac rate can be calculated from the electrocar-
diogram. This is done by noting 2 consecutive cardiac
cycles defined in the tracing by identical points in the P,
ORS or T waves. The ORS complex appears to be the
most stable and easily measurable component of the car-
diac cycle. Therefore, the distance between the peaks of
2 consecutive R waves is measured to denote the R-R
interval or one cardiac cycle. Each small square repre-

_sents 0.04 second and each big square 0.20 second in the
tracing run at standard speed of 25 mm per second. To
get the ventricular rate 300 is used as constant divided by
the number of big squares enclosed in the R-R interval.
If the small squares of 0.04 second are counted the con-
stant 1500 is applied. The quotient represents the
ventricular rate per minute. The ventricular and atrial
rates are the same in normal sinus rhythm with 1:1 con-
duction. i. e, every atrial beat is. conducted to the
ventricles. In arrhythmias characterized by disparity in
atrial and ventricular rates, the Pop interval should also
be measured to get the atrial rate using the same formula.
When the ventricular rate is irregular as in atrial fibrilla-
tion, the average ventricular rate is calculated from
several cardiac cycles in a long record of one lead or in
records of several leads. The "F' waves of atrial flutter can
be counted either at the peak or nadir of each wave and
the rate can be derived from the same formula.
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