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Introduction
Chest pain (CP) is a relatively common complaint in the 

pediatric population [1,2]. Due to the well-recognized link 
between CP and cardiovascular disease in adults, the occurrence 
of CP in children often raises considerable concern and anxiety 
in parents. Numerous studied have consistently shown that 
most causes of pediatric CP are non-cardiac and benign in 
etiology [3]. The differential diagnosis of pediatric CP is very 
broad and in most cases no identifiable cause can be found [3]. 
However, the possibility of a cardiac etiology that might the 
child at risk of sudden cardiac death must always be excluded. 
A recent systematic review that included 36 epidemiological 
studies found that 9.63% of pediatric CP presentation was 
due to a cardiac cause [4]. The challenge facing the primary 
care provider and emergency physician is to differentiate the 
benign forms of CP from those associated with increased risk 
of sudden cardiac death requiring further evaluation. In this 
review, we aim to highlight the important information obtained 
from history, physical examination and electrocardiogram 
(ECG) that can alert the physician to a possible cardiac 
etiology of CP that will necessitate further evaluation.  
Personal History

Several information obtained during the history gathering 
portion of the evaluation can suggest a cardiac etiology (Table 1).  
Exertional CP has been associated with several serious cardiac  
diseases such as hypertrophic cardiomyopathy (HCM) and  

 
anomalous coronary artery origin [5]. The presence of syncope 
together with CP should draw the attention of the evaluating 
physician to the possibility of a serious cardiac arrhythmia 
leading to a compromised cerebral blood flow. CP associated 
with palpitation can also point to a possible cardiac arrhythmia, 
HCM or myocarditis especially when it’s sudden in onset and 
termination. Vasculopathy and the resultant cardiac ischemia 
are a major cause of mortality in patients with a personal history 
of Kawasaki disease and cardiac surgery [6], therefore CP in this 
population should be taken very seriously. CP associated with 
fever can indicate the presence of pericarditis, myocarditis or 
endocarditis [7]. Obtaining a thorough family history is of utmost 
importance in the evaluation of children presenting with CP. A 
family (or personal) history of connective tissue disease such as 
Marfan syndrome or Ehlers-Danlos syndrome places that child 
at a higher than average risk for serious cardiac disease such 
as aortic dissection [8]. The history of sudden and unexplained 
death in family member (particularly in relatives age <40 years) 
can point to the possibility of HCM, which is frequently inherited 
as an autosomal dominant disease [9].

Physical Examination
Many findings on physical exam can be concerning for the 

presence of cardiac disease. Sustained tachycardia should raise 
concern for the possibility of myocarditis, especially if signs of 
ventricular dysfunction such as raised jugular venous pressure 
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or hepatomegaly are present. Tachypnea, although common in 
the pediatric population, can be associated with pericarditis or 
cardiac ischemia [10]. An irregular heart rhythm (aside from the 
minor changes observed during the respiratory cycle) should 
prompt the evaluating physician to obtain an ECG to look for 
significant arrhythmia. The general habit of the child, (height, 
frame, and length of the upper extremities) can give clues 
suggesting connective tissue disease. The auscultation of the 
heart may yield valuable information and should be performed 
in any child presenting with CP. Systolic murmurs, although 
common in otherwise healthy children, can be associated 
with HCM. The characteristic murmur of HCM is described 
as a dynamic systolic murmur that increases in intensity with 
maneuvers that decrease the left ventricular preload such as 
the Valsalva maneuver. Other important cardiac sounds to look 
for include gallop rhythm (dilated cardiomyopathy), cardiac 
rubs (pericarditis) and any loud systolic murmur (severe left 
ventricular outflow tract obstruction) [11].

ECG Findings 
Table 1: ECG findings indicating possible cardiac etiology in pediatric 

chest pain.

ECG Findings Possible Cause(s)

ST segment changes

HCM

Pericarditis

Myocarditis

Cardiac ischemia

Left ventricular hypertrophy
HCM

Severe left ventricular outflow 
tract obstruction

Right ventricular hypertrophy Pulmonary artery hypertension

Intraventricular conduction 
delay

Myocarditis

Dilated cardiomyopathy

T-wave inversion

HCM

Pericarditis

Cardiac ischemia

Short PR interval Wolff–Parkinson–White 
syndrome

Obtaining an ECG can provide important information 
to help in the risk stratification and disposition, especially 

when concerns are raised based on the history and physical 
examination [12]. Knowledge of the normal ECG changes 
frequently observed in the pediatric population is essential in 
order to prevent confusion and unnecessary anxiety. Abnormal 
ECG findings that could suggest a primary cardiac etiology in the 
setting of acute CP are summaries in (Table 1). 

Summary
Pediatric chest pain is a common entity that often causes 

immense worry among both the family and health care 
practitioners leading to great health sources utilization. 
Knowledge of the key findings obtained through history 
gathering, physical examination and relevant testing (ECG) can 
help identify children at risk of sudden cardiac death and other 
major adverse sequelae needing further testing and specialty 
referral.
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