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History
× Introduced in 1902

× Einthoven – Dutch physiologist

× First ECG machine weighed 600 lbs





History
× First used for arrhythmias – atrial fibrillation

× Myocardial infarction first described in 1910

× ECG used regularly for MI by 1930

× 1938 – precordial leads developed



Pediatric ECG indications
Infant
- Screen for congenital heart 

disease
- Evaluate irregular heart rhythm
- Cyanotic episodes
Child
- Symptoms such as syncope, chest 

pain, palpitations
- Family history
Adolescent
- Symptoms such as syncope, chest 

pain, palpitations
- Screen for risk of sudden cardiac 

death

All ages
- Family history
- Drug ingestion
- Evaluate for myocarditis or 

pericarditis
- Trauma



How to place leads
× Limb leads – place on top part of arm or leg

× Precordial leads – consider cutting or having smaller leads 
for small children

× For hesitant or young children - fun stickers on top of ECG 
stickers

× Have parent close

× Put stickers on stuffed animal



Proximal legs and arms



Rhythm Strip



Precordial leads



All electrodes



Alternative right sided lead
× V4R – 5th intercostal space, right mid-clavicular line



Alternative for Brugada
evaluation

V1 and V2 up 
one rib space 



Other variations
× V3R versus V4R

× Only limb leads placed for an active child

× Step test with rhythm strip for PVCs or ectopic 
rhythm



Evaluation of Pediatric ECG
× Rate

× Rhythm

× Axis

× Intervals

× Voltage

× ST segments

× T waves



Heart rate
× Newborn: 110 – 150 bpm

× 2 years: 85 – 125 bpm

× 4 years: 75 – 115 bpm

× 6 years: 60 – 100 bpm

× Adolescents : 40 - 100bpm

× Adults: 60 - 100bpm



Rhythm

× Sinus rhythm
× P wave before every QRS complex 
× QRS complex after every P wave
× P wave positive in lead II and negative in lead aVR

× Ectopic rhythm can be normal for children

× Comment on PACs and PVCs

× Step test may be indicated if patient has ectopic rhythm and 
symptoms



ECG rhythm



Axis



Intervals



Voltage



Q waves



ST segments



T waves
× Normal T waves usually have a similar axis to the QRS

× Flat T waves are seen in normal newborns

× Aside from the newborn period, flat and inverted T waves 
should prompt further evaluation 



ECG regions











Other indications
× Ingestions

× ADHD or other 
Psychiatric medication 
changes

× Monitoring 
medications that can 
prolong QTc interval



Return to sports after COVID-
19 

overall myocarditis rate 0.5-
3%

× Asymptomatic or mild (less than 4 days of fever > 100.4, < 1 week 
of myalgia, chills and lethargy) – visit with primary care provider 
by telemedicine or in person

× Moderate symptoms (>4 days of fever >100.4 degrees, > 1 week of 
myalgias, chills or lethargy, non-ICU hospital stay and no evidence 
of MIS-C – visit with primary care provider in person
× Complete physical and ECG

× Severe COVID-19 or MIS-C – restricted for 3-6 months, full 
cardiology evaluation







Conclusion

× Pediatric ECG setup is similar to all patients

× Interpretation is in a stepwise manner

× Normal values and findings vary by age

× For adolescents and young athletes, the 
international criteria are the best available 
method of interpretation

× Call with questions


