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ECG Leads




THE ORIGIN OF THE ECG




Standard Leads |, I, Il




Augmented Leads
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Il+ill=1 or ¥ mm + 5 mm = 12 mm
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WHY DO WE NEED 12 LEADS?

If you want to check the quality of an apple you have to look
for weak spots from many directions |
The same principle applies to the heart |
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Normal progression in the precordial plane







ECG waves and Intervals
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Newborn 110-180

2Y/0 85-150
4Y/0 75-120
6Y/0 65-120

>6 Y/O 60-100
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Calibration of ECG
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Paper Speed (normal 25




P Wave

» The normal shape is of a bullet.
» Over 25% of children have a notched P wave.

» May be diphasic in V1 but the terminal portion should be <0.04
duration & <1 mm in dept.

» Pwave duration in Il is 0.03-0.09sec. @<3Y/O & 0.05-0.10 s
Y/O.

» P wave amplitude <2.5 mm in all ages.

» P wave axis between 0 — 90 degree.




PR Interval

In different leads may vary as much as 0.04 sec.

>
» Measure the longer interval or in lead I1.

» A common cause for a short interval is a low right atrial rhyt
» Increases with age & decreases with tachycardia.




PR Interval

| [1 [11



<1D/O

1-2 D/O

3-6 D/O

1-3W/O
1-2 M/O
3-5 M/O
6-11 M/O
1-2Y/O

3-4Y/O

5-7Y/O
Q.11 Y/O

0.08-0.16
0.08-0.14
0.07-0.14
0.07-0.14
0.07-0.13
0.07-0.15
0.07-0.16
0.08-0.15
0.09-0.16

0.09-0.16
0 00-017

0.11
0.11
0.10
0.10
0.10
0.11
0.11
0.11
0.12

0.12
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QRS Complex

» |Its duration should be measured in a lead
with Q wave.

» Precordial leads have 0.01-0.02 sec. longer
duration.

» Its duration increases with age.
» Mean vector as presented in table.

» An R wave withoutan S wave in V1upto5
M/O & in lead V6 at any age.

» 7% of normal children have an rsr in V1
but the S wave has a higher amplitude,




QRS Complex

» rsr alsoisseenin RVH & IRBBB

» R’ largerthan 1I5mmin <lY/0 & >10mmin >1Y/Oisin
favor of RVH.

» Anormal Q wave may be present in any lead & a QS in avVR
in older children.

» QR inaVR & right precordial leads usually indicate RVH (in
V3R & V4R).




<1D/O
1-2 D/O
3-6 D/O
1-3 WKs
1-2 mo
3-5mo
6-11 mo
1-2Y/0
3-4Y/0

5-7Y/O
Q.11 Y/O

0.03-0.07
0.03-0.06
0.03-0.06
0.03-0.08
0.03-0.07
0.03-0.08
0.03-0.07
0.03-0.07
0.04-0.07

0.04-0.08
0O 0A-0 ORK

0.05
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.06
0 OA



Girls

Boys
Girls
Boys
Girls
Boys

0.1-9.6
0.2-10.3
6.3-29.6
10.9-34.7
5.9-19.1
8.0-24.1

3.5
4.2
16.3
24.1
12.2
15.9
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QRS Complex

» Q wave duration must be <0.03 sec.

» Q wave amplitude isin aVL <, mm, in | <3 mm, in |l & aVF
<4 mm, and variable in 11l & V6.
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T waves. (A) Normal smooth T wave. (B) Normal notched
T. wave.




Qﬂlﬁﬁh

ﬁﬂ@

U wave (arrow).
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Notched T wave followed by a U wave.

~,



T wave followed by a notch with an amplitude less than
50% of the peak of the T wave. In this casc, the T wave i1s considered
to have merged with the U wave and the T wave ends at the
extrapolated downslope of the larger wave.
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Causes of U waves:

U waves are considered large when
the amplitude is >1.5 mm:

» Hypokalemia

» Digitalis use

» Quinidine use

» Hypercalcemia

» Intracranial hemorrhage
» Thyrotoxicosis







