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STEPS TO READING PEDIATRIC ECGs

→Rate

→Rhythm 

→Axis

→ Intervals and 

Shapes

→Hypertrophy

→ Ischemia

→Other



DETERMINING THE HEART RATE

→Rate

• How to calculate the heart rate:

o Using large boxes (the fast way!)

o Using small boxes

o Using R waves 



DETERMINING THE HEART RATE

• Each small box is equaled to 0.04 seconds (40 ms)

• Each big box (5 small boxes) is equaled to 1/5 of a second (0.2 seconds 

= 200 ms)



DETERMINING THE HEART RATE

→Rate

• The fast way!!

o Divide 300 by the # of big boxes in the R-R 

interval 

1 2 3

300 / 3 = 

~100 bpm



DETERMINING THE HEART RATE

→Rate

• Using small boxes or R waves:

o 1500 / # of small squares 

o Count the number R waves x 6 (entire 

rhythm strip)

16 small boxes

1500/16 = 

93.75 bpm



NORMAL HEART RATES IN PEDIATRICS
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STEPS TO READING PEDIATRIC ECGs

→Rhythm 
1. Is it regular or irregular?

2. Is it sinus?



STEPS TO READING PEDIATRIC ECGs

→Rhythm 
1. Is it regular or irregular?

Regular Irregular 



STEPS TO READING PEDIATRIC ECGs

→Rhythm 
2. Is it sinus?

- Is there a p wave before every QRS and a 

    QRS after every p wave?

- Are the p waves upright in leads I and aVF?
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STEPS TO READING PEDIATRIC ECGs

→Axis 

NORMAL!



STEPS TO READING PEDIATRIC ECGs

→Axis 
What is the axis of your R waves in leads I and 

aVF? 

NORMAL!
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STEPS TO READING PEDIATRIC ECGs

→Rate

→Rhythm 

→Axis

LET'S PRACTICE JUST 

THESE 3 THINGS! 





NORMAL QRS AXIS IN PEDIATRICS
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→Axis

→ Intervals and 
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→ Intervals

PR Interval 
• Indicates the time between 

atrial and ventricular 

depolarization 

• Measure from the start of 

the P wave (start of atrial 

contraction) to the 

beginning of the Q wave 

(start of ventricular 

contraction)

• Normally ~3-5 small boxes



NORMAL INTERVALS IN PEDIATRICS



→ Intervals

QRS Interval  
• Represents ventricular 

depolarization

• Measure from the 

beginning of the Q wave 

to the end of the S wave

• Normally <100 ms (<2.5 

small boxes)



NORMAL INTERVALS IN PEDIATRICS



→ Intervals

QT Interval*** ***
• Measure from the 

beginning of the Q wave to 

the end of the T wave

• Corrected QT interval (QTc) 

is normally 340-440ms

• ALWAYS MEASURE 

YOURSELF!!



NORMAL INTERVALS IN PEDIATRICS

Or just plug into any calculator :)



NORMAL INTERVALS IN PEDIATRICS



→Shapes

P Wave
• Atrial depolarization

• Normal P wave is < 2mm 

in height and <120 ms (3 

small boxes)



→Shapes

P Wave
• Atrial depolarization

• Normal P wave is < 2mm 

in height and <120 ms (3 

small boxes)



→Shapes

P Wave – Right atrial 

enlargement

o Tall, peaked P waves in 

leads II and V1

o Normal P wave is 
<2mm in height and 
<120 ms (3 small 
boxes)



→Shapes

P Wave – Left atrial 

enlargement

o Wide and M-shaped, "P 

mitral"

o Normal P wave is 
<2mm in height and 
<120 ms (3 small 
boxes)



→Shapes

RAE

LAE



→Shapes

T Wave
• Measures ventricular 

repolarization

• T wave pattern:

o Upright at birth

o Inverted ~1 week of life until 

puberty (~9-10 years old)

o Slowly flips upright again after 

puberty

• *T waves SHOULD NEVER be 

inverted in V5-V6 in any age!





→Shapes

U Wave
• Seen with HYPOkalemia

• Occurs right after the T 

wave 
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STEPS TO READING PEDIATRIC ECGs

→Hypertrophy
1. What leads represent RVH? 

2. What leads represent LVH? 

3. What are the normal values for the patient's 

age?
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STEPS TO READING PEDIATRIC ECGs

→Hypertrophy

1. What leads represent 

RVH? 

o V1

2. What leads represent 

LVH?

o V6



STEPS TO READING PEDIATRIC ECGs

→Hypertrophy

1. Look a the R wave in V1 (for RVH) and V6 (for LVH).

o V1 

▪ Tall R wave (+) in V1 shows high RV forces (RVH)

▪ Deep S wave (-) in V1 shows high LV forces (LVH)

o V6

▪ Tall R wave (+) in V6 shows high LV forces (LVH)

▪ Deep S wave (-) in V6 shows high RV forces (RVH)



STEPS TO READING PEDIATRIC ECGs

→Hypertrophy

3.   What are the normal 

values for the patient's 

age?
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STEPS TO READING PEDIATRIC ECGs

→ Ischemia 

1. ST segment

2. Q waves



STEPS TO READING PEDIATRIC ECGs

→ Ischemia 
1. ST segment

o DEPRESSION

▪ Cardiomyopathy*

▪ Concerns for subendocardial ischemia 

▪ Drug effects (i.e. Digoxin)

o ELEVATON

▪ *STEMI is not common in pediatrics

▪ Commonly seen in pericarditis, which 

causes diffuse ST segment elevation



STEPS TO READING PEDIATRIC ECGs

→ Ischemia 
1. ST segment abnormalities

▪ More commonly seen in pediatrics:

1. Heart transplant patients

2. Vasculitis 

3. Dyslipidemia

4. Cocaine use 

5. S/p congenital heart surgery





STEPS TO READING PEDIATRIC ECGs

→ Ischemia 
1. ST segments

o Correlates with coronary distribution



STEPS TO READING PEDIATRIC ECGs

→ Ischemia 
1. Q waves

o Q waves that are DEEP are consided 

pathological

▪ Any Q wave > 2 boxes DEEP and > 1 

box WIDE

2. *** ALCAPA in pediatrics

o Deep Q waves in leads I and aVL





STEPS TO READING PEDIATRIC ECGs

→Rate

→Rhythm 

→Axis

→ Intervals and 

Shapes

→Hypertrophy

→ Ischemia

→Other



STEPS TO READING PEDIATRIC ECGs

→Other 
*Will be in handout, but should be for 

another lecture!





NORMAL 
PEDIATRIC 

ECG 
VALUES



>Example ECGs













































THANK YOU!
Special acknowledgements to Dr. Hoang Nguyen
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