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HTEC 91

EKG Sign-in Book

Medical Office Diagnostic Tests
Week 2

st

¥ Review of protocol
¥ Review of placement of chest leads

(V1, v2) (\

¥ http://www.cvphysiology.com/Arrhythmias/A013c.htm

The Cardiac Cycle

Parts of the ECG

¥ Represents one heart beat

¥ The mechanical part: what we feel
when we feel a pulse

¥ The electrical part: what we see on
ECG paper
¥ ECG waves are easiest to view in Lead II

¥ Waves

¥ Baseline

¥ Segments
¥ Intervals

Waves

Waves

¥ P wave

¥ Represents atrial depolarization

¥ Electrical stimulus is sent through the
heart to the atria

¥ Atria then contract (the mechanical part)

¥ Collectively referred to as "QRS complex”

¥ Represents depolarization of the
ventricles

¥ Electrical stimulus is sent through
ventricles

¥ Ventricles contract (the mechanical part)
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Waves

Baseline

¥ T wave

¥ Represents repolarization of ventricles
¥ Ventricles recover or rest (recharge)

¥ The flat, horizontal line that separates
the waves

¥ Also known as isoelectric line

¥ It is divided into
¥ Segments n H
¥ Intervals S

Segments

¥ The portion of the ECG between 2

waves

¥ PR Segment: the time between atrial
depolarization and ventricular
depolarization (travel time through the
AV node to Bundle of His and Purkinje
fibers)

¥ ST Segment: the time between end of
ventricular depolarization and start of
ventricular repolarization

Intervals

¥ The length of a wave with a segment

(example: PR interval) or the length

of 2 waves with a segment (example:

QT interval)

¥ PR Interval: from the start of atrial
depolarization to the start of ventricular
depolarization

¥ QT interval: from the start of ventricular
depolarization to the end of ventricular
repolarization

Intervals and Segments

ons
Complex

¥ http://en.wikipedia.org/wiki/Electrocardiogram

Electrocardiograph Paper
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Figure 2-8. Electrocardiographic paper.
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Electrocardiograph Paper

Standardization of ECGs

¥ Horizontal Axis:
¥ 1 small square = 0.04 seconds
¥ 5 small squares = 0.2 seconds
¥ 5 large squares = 1 second

¥ Vertical Axis:
¥ 1 small square = 0.1 mv
¥ 5 small squares = 0.5 mv
¥ 2 large squares = 1 mv

¥ Done before a tracing is run

¥ 1 millivolt (mV) should move the
stylus 10 mm upward: the
standardization mark or reference
calibration
¥ How many boxes is 10mm? (10)
¥ Width usually 2mm (2 boxes)

Standardization of ECGs

¥ Standardization mark can be cut in
half or doubled if tracing is too large
or too small (must be noted on ECG)

Normai Standard One
Standardization mark Star
= is 10 mm high n

A

12 Lead ECG

¥ Records electrical activity from 12 different
angles
¥ 6 chest leads
¥ 6 limb leads

¥ Gives the MD/RN a 3-dimensional electrical
“picture” of the heart

¥ 10 electrodes are placed on the patient

¥ Electrodes send electrical impulse to ECG
machine via wires (“leads”)

Example of 12 Lead ECG

(source: http://en.wikipedia.org/wiki/File:12leadECG.jpg)
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Four Limb Electrodes

¥ RA
v LA
v RL
CEEE

¥ RL is the “ground” - it serves as the
electrical reference point for the ECG
tracing




6 Chest Leads (Precordial Leads)
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v Vi v V4
v V2 v V5
v V3 v V6

FIGURE 15-8. Recommended positions for ECG chest
leads:
V, Fourth intercostal space at right margin of sternum.
V, Fourth intercostal space at left margin of sternum.
V, Midway between position 2 and position 4.
'V, Fifth intercostal space at junction of left midclavicu-
lar line.
V, At horizontal level of position 4 at left anterior axil-
lary line.
Vg At horizontal level of position 4 at left midaxillary
line.

6 Chest Leads (Precordial Leads)

¥ http://www.cvphysiology.com/Arrhythmias/A013c.htm

Standard and Augmented Leads

¥ Standard Leads
v I, II, and III
¥ Usually tracings are read in Lead II
¥ P waves are positively deflected
¥ QRS complex is positively deflected
¥ T wave is positively deflected

Standard and Augmented Leads

¥ Augmented Leads: view heart from
side to side or top to bottom
¥ aVp, aV, aVg

Standard and Augmented Leads

The Standard and Augmented Leads
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Artifact

¥ Make every attempt to avoid!
¥ Need “clean” ECG to properly
diagnose and treat patient.
¥ Many different types:
¥ Muscle artifact
¥ Wandering baseline
¥ Alternating current (AC)




Muscle Artifact
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¥ Voluntary or involuntary muscle
movement

¥ Fuzzy, irregular appearance

¥ Can be related to apprehension,
discomfort, or movement

Muscle Artifact: Patient Movement

Wandering Baseline

¥ Possible causes:
¥ Electrodes that are too tight, too loose
¥ Dirty or corroded electrodes

¥ Body cream, oil, etc. on patient skin
¥ To avoid: clean electrodes, prep skin

Alternating Current

¥ Caused by electrical interference
¥ Other machinery “leaking” electricity
which is picked up on the ECG tracing

¥ To avoid: ensure machine grounded;
unplug any unnecessary equipment
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Three Methods to Measure HR

¥ “Times 10"
¥ Sequence Method
¥ "1500 Method”

“Times 10” Method to Measure HR

¥ Obtain 6 second ECG tracing
¥ Count the number of p waves or
¥ Count the number of r waves and
¥ Multiply this number by 10

Example: 8 p waves in 6 second strip
8 X 10 = 80
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Sequence Method to Measure HR

“1500 Method” to Measure HR

¥ Find a p wave (or r wave) on a heavy
black line

¥ Count off the next heavy black line
the following sequence: 300, 150,
100, 75, 60, 50...

¥ Where the p wave falls next is the HR

¥ Used for regular rhythms

¥ Select identical points in consecutive
p or r waves

¥ Count the number of small boxes
between

¥ Divide 1500 by the number of small
boxes = HR (there are 1500 small
boxes in a minute)

Interpreting ECGs

8 Step Method to Analyze ECGs

¥ It is not possible to memorize!

¥ Rhythms have distinct characteristics
that you must learn, BUT my SR will
look different from your SR.

¥ Pick a method and stick with it.

¥ Example: 8 Step Method

Evaluate the p wave

Evaluate the atrial rhythm
Calculate the atrial rate
Measure the PR interval
Evaluate the ventricular rhythm
Calculate the ventricular rate
Measure the QRS complex
Measure the QT interval

20/l G O ) CO R

Step 1: Evaluate the p wave

Step 2: Evaluate the atrial rhythm

¥ Are they present?

¥ Do they have a normal shape: upright
and rounded?

¥ Are they all similar in size and shape?

¥ Is there a 1:1 relationship between
the p waves and the QRS complexes?
|

I
A

¥ Measure the interval from p to p with
paper and pencil or calipers
¥ Regular
¥ Irregular
¥ Regularly irregular




Step 3: Calculate the atrial rate
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¥ Use one of the methods described
earlier

Step 4: Measure the PR interval

¥ Beginning of p wave to beginning of
QRS complex

¥ Count the number of small boxes,
multiply by 0.04
¥ Normal is 0.12 to 0.20 seconds

Step 5: Evaluate ventricular
rhythm

¥ Same as atrial rhythm

Step 6: Calculate Ventricular Rate

¥ Same as atrial rate

Step 7: Measure QRS Complex

¥ Count the number of small squares
between the beginning and end of
QRS complex.

¥ Multiply by 0.04

¥ Normal is 0.06 to 0.10 seconds

Step 8: Measure QT Interval

¥ Count the number of small squares
between the beginning of the QRS
complex and the end of the T wave

¥ Multiply by 0.04

¥ Normal ranae: 0.36 to 0.44 seconds




Remember...

¥ An ECG tracing by itself is not
diagnostic.
¥ You must look at the patient!

3/26/15



