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ECG

A graphic recording of electrical potentials
generated by the heart

A noninvasive, inexpensive and highly versatile test
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Views of the Heart
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Il, 11l and AVF




The ECG Paper

Horizontally
One small box - 0.04 s
One large box - 0.20 s

Vertically
One large box - 0.5 mV




TIMING INTERVALS VERSUS RATE

This is elementary !
Everybody should
know that !!!

5mm =200 ms
< o

50 mm = 1 sec.

The paper speed is normally 25 mm/s,
thus 1 mm on the paper corresponds
with 1/25 s = 0.04 s = 40 ms
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Every 3 seconds (15 large boxes) I1s marked by a vertical line.

This helps when calculating the heart rate.



1) P Wave

2) PR Interval ECG of Normal Sinus Rhythm
3) ORSISHAEENN » wave —— oo

4) ST Segment 3§ wave ——

5) T Wave .,

6) Uwave PR Al

7) QTc Interval

8) HR Rate

PR

9) Regularity
10)Rhytm —

QT Interval



Characteristics of the P wave

»Positive In leads | and Il & Inverted In lead AVR
»~In lead Il it may be upright, biphasic

»Best seem in leads Il and V1 Commonly biphasic in lead y/l/q\

_ _ - \
»< 3 small squares in duration / H \

» < 2.5 small squares in amplitude limb lead :

Normal Right Left

LA
" RA LA RA
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ECG of Normal Sinus Rhythm

QORS

P wave Corrpiei

Q wave
R wave
S wave
T wave

PR Interval

QT Interval




PR Interval

<0.12s 0.12_0.205 >0.20 s

high catecholamine

states Norm al AV nodal blocks

wolff-Parkinson-White

Wolff-Parkinson-White

1st Degree AV Block



Atrial d

delay |
(AV node/Bun




QRS complexes

Q wave: Any Initial negative deflection
R wave: Any positive deflection

S wave: Any negative deflection after an R wave




QRS Characteristics

Between 0.06 and 0.10 second
Limb lead Y * mm

Precordial lead 25 mm

Transitional zone

v
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V4 V5 V6
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QRS Morphology










Normal R wave progression Poor R wave progression

J(Wmu ' W



L |
IR P B e



25mm/s 10mm/mV 100Hz O005A 12S8L 78 CID: 10 EiD:204 EDT: 15:41 23-NOV-1993 ORDRR:
p



Q Wave

Normal if in
Il .aVL V5-6

Pathological
anywhere




Non-pathologic
Q wave

FPathcologic
Q wave







Duration: Max

ST segment TP segment




Isoelectric Line (TP interval)
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Normal Ischemia
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T Wave
ventricular repolarization
may be upright or In leads 111 and aVL
T wave amplitude is normally less than 0.6 mV in all limb lead

And less than 7 mm precordial lead.

wvave



Normal

Tal T wave

Biphasic T wave

Inverted T wave

Flat T wave

TS5




Ischemic T Wave

T waves that are deep and symmetrically inverted (arrowhead)
strongly suggest myocardial ischaemia.

At least 1 mm deep

Present in > 2 continuous leads that have
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ECG of Normal Sinus Rhythm

P wave
Q wave
R wave
S wave
T wave

PR Interval

QT Interval



QT Interval

<0.36s

Normal
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RR interval (distance between R-waves)

PP interval (distance between P-waves)

PR segment
ST-T segment TP interval

P-wave
duration

ST segment

I

J-60 point: measurement of ST-segment
depression in exercise stress testing.

PR interval Q
S

0,12-0,22s

QRS duration J point: measurement of ST-segment elevation and

<0,12s ST segment depression in most instances.
1 ]
QT duration The reference level for measuring ST-segment
Corrected QT duration men: < 0.45 s deviation (depression or elevation) is not the
Corrected QT duration women: < 0,47 s TP interval. The correct reference level is the

PR segment. This level is also called baseline
level or isoelectric level.
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Rhythm Analysis

Step 1: Determine regularity
Step 2. Calculate rate

Step 3: Assess the P waves
Step 4: Determine PR interval

Step 5: Determine QRS duration

| B1AEE




Determine regularity

e > € > € . BRB  rw mno8 1o wwmmmmn o8 Rl >

1. Regular
2. Regularly irregular
3. lrregularly irregular?

Interpretation?

<€
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Step Y: Calculate Rate

E < .39 .\" .

— [

If the second R wave Is 1 large box away the rate is 300

2 boxes — 150
3 boxes — 100
4 boxes — 75

5- etc. (cont)



— Memorize the sequence:
300-150-100-75-60-50

- Approx. 1 box less than 100
Interpretation = 95 bom
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What is the heart rate?

(300 /6) =50 bpm




What is the heart rate?

(300/~4) =~ 75 Dbpm



What is the heart rate?

(300 / 1.5) = 200 bpm



Step 3: Assess the P waves

SR AR | B § A R | e i

 Are there P waves?

* Do the P waves all look alike?

* Do the P waves occur at a regular rate?
* |s there one P wave before each QRS?
Interpretation?



 Normal: 0.
(3 - 5 boxes)

Interpretation? 0.12 seconds



(1 - 3 boxes)

Interpretation? U085 seconds



Rhythm Summary

* Rate 90-95 bpm
* Regularity Regular

* P waves Normal

* PR interval 0.12s

* QRS duration 0.08 s

Interpretation?



