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Abstract

Although the usual faint is common, syncope may be an 
indication of a more serious underlying condition. Exertional 
syncope has loosely been defined as syncope occurring 
during or immediately after activity. The evaluation of 
exertional syncope is often extensive in order to rule-out a 
potentially life-threatening conditions. This was a 
retrospective review of all children presenting to the 
ambulatory clinics at Phoenix Children’s Hospital over the 
last 10 years with a syncopal event. This study sought to 
analyze the most consistent diagnosis for a primary 
complaint of exertional syncope and the most effective 
diagnostic tests to rule out serious conditions. Major findings 
include 1) 25% of patients presenting with exertional 
syncope were diagnosed with cardiac disease and 2) the 
association between heart disease and abnormal ECG and 
heart disease and abnormal electrophysiology (EP) study 
were both statistically significant with increased Odds Ratios 
(ORs).  Consistent with prior studies, ECG and EP study are 
appropriate initial tests. 

Results

Discussion and Conclusions 

16.5% of patients presenting with exertional and post-
exertional syncope were diagnosed with cardiac disease. 
The difference between exertional and post-exertional 
was statistically significant; 25% of patients with 
exertional syncope were diagnosed with cardiac disease 
compared to 6% of patients presenting with post-
exertional syncope. This finding indicates the need for 
excellent history taking regarding timing of syncope in 
relation to activity in guiding diagnostic workup. Similar to 
previous articles, we found that ECG is an appropriate 
initial test for patients presenting with exertional syncope. 
In addition, an EP study was also found to be statistically 
significant in identifying patients with increased risk for 
cardiac disease. 
Limitations included the observational nature of the study. 
Not all patients experiencing exertional or post-exertional 
syncope could be included in the review as not all seek 
medical attention. Additionally, the patients referred for 
workup would likely be higher risk for cardiac disease.  
Follow-up for patients was occasionally limited and did 
not occur beyond clearance. Finally the definition used to 
determine inclusion required a subjective interpretation of 
the syncope timing in relation to the activity. 

Materials and Methods

We employed a multicenter, retrospective chart review. The 
coding database Arizona Pediatric Cardiology Consultants 
was queried for clinical records for diagnostic ICD coding of 
syncope between 1994 and 2014. Exertional syncope is 
defined as syncope during activity. Syncope must occur 
during or immediately (within 30 seconds) after an activity in 
which the individual is actively participating. Post-exertional 
was defined as syncope within 2 minutes of the activity. 
Inclusion criteria included the following: (1) Age < 18 years at 
presentation of first exertional syncope (2) No known prior 
diagnosis.  Exclusion criteria included the following: (1) 
Structural heart disease (2) Prior known diagnosis. Data was 
collected on the elements listed in Table 1.  Variables related 
to cardiac disease were chosen a priori. Statistical analysis 
was performed by Paul Kang.

Introduction

Exertional syncope or exercise related syncope may be 
defined as syncope occurring during or immediately after 
some sort of physical activity. Fainting during exercise 
has been linked to significant and life-threatening 
conditions, and even has preceded sudden death. It is 
important to correctly distinguish between benign and 
serious underlying conditions to avoid risk of lethal 
consequences. Prior studies have identified up to half of 
children presenting with exertional syncope have a 
cardiac cause. Usually a full cardiology work-up is 
ordered for the patient when he or she presents including 
echocardiogram, 24 hour electrocardiographic 
monitoring, exercise testing, and electrocardiographic 
study. The American College of Cardiology recently 
published guidelines on the evaluation of pediatric and 
adult syncope and recommended an extensive 
noninvasive and potentially invasive evaluation for 
individuals presenting with unexplained exertional 
syncope. Distinct and separate recommendations have 
not been published for the non-athlete and the athlete as 
it relates to having a syncopal event. The objective of 
this research project is to review the clinical tests and 
results of such tests in all children presenting to Phoenix 
Children’s Hospital and Arizona Cardiology Consultants 
with exertional syncope under 18 years of age in the last 
10 years. This a descriptive study. 

Figure 1: Prevalence of Cardiac Disease among Exertional and Post-
Exertional Syncope. 1P-value (0.002) calculated using Chi-Squared 
Analysis. 

Table 1: Variables collected in retrospective chart review.

Diagnostic tests used to evaluate the etiology of the presenting 
syncope were analyzed for association with a found diagnosis of 
heart disease. The association between heart disease and 
abnormal ECG and heart disease and abnormal 
electrophysiology (EP) study were both statistically significant as 
demonstrated in Table 3. An abnormal ECG had an OR of 50.6 
and an abnormal EP study had an OR  of 29.4.
The probability of exertional syncope if the patient has heart 
disease or post predictive value was 51.4% as shown in Table 4.  

Patient Demographics: month and year of birth, sex, 
race
* Gender
•Race

Presentation
* Month and year of initial presentation with exertional 
syncope 
* Location of initial cardiology presentation: ER, 
inpatient, outpatient, unknown
•Month and year of 1st exertional syncope 
• Time of day of syncope
* Classification of exertional syncope
* Location and temperature of event
•Presenting symptoms
chest pain
palpitations
nausea
diaphoresis
light-headedness
tunnel vision
* Recovery with assistance 
* Patient injury 
•Patient history of other types of syncope

Patient family history 
*sudden cardiac death 
* circumstances of sudden cardiac death
* degree of relative with sudden cardiac death
* seizures 
* degree of relative with seizures
* unexplained car accident
•degree of relative with unexplained car accident

Initial evaluation 
* Physical Exam Results 
• Performance of ECG (month/year test)
• ECG results 
• Performance of ECHO (month/year test)
• ECHO results 
• Performance of exercise test (month/year test)
• Results of exercise test

• Performance of holter monitor (month/year test)
• Results of holter monitor 
• Performance of CT scan (month/year test)
• Results of CT scan
• Performance of CT MRI (month/year test)
• Results of CT MRI 
• Performance of Cardiac catheterization 
(month/year test)
• Results of cardiac catheterization 
• Performance of electrophysiology study 
(month/year test)
• Results of electrophysiology study 
• Performance of loop monitor (month/year test)
• Results of loop monitor 

Diagnosis
• vasodepressor/vasovagal syncope
• hypertrophic cardiomyopathy
• dilated cardiomyopathy
• restrictive cardiomyopathy
• abnormal coronary abnormality 
• long QT syndrome
• Brugada syndrome
• catecholaminergic polymorphic VT
• Wolff-Parkinson-White
• SVT
• ventricular tachycardia 
• other

Follow-up status 
•For patients diagnosed with “benign 
vasodepressor syncope” when was the last 
month/year follow-up? 
• Did that individual have another exertional 
syncopal event? 
• Did another exertional event prompt additional 
work-up, if so list and did it change the 
diagnosis? 

Therapy received 
* Medication 
* Pacemaker 
•ICD
• Cardiac Surgery 

Heart 
Disease

26%

No Heart 
Disease

74%

Exertional Syncope

N =18

Heart 
Disease

5%

No Heart 
Disease

95%

Post-Exertional Syncope

N = 3

Table 3: Likelihood Cardiac Disease by Diagnostic Test. 
1OR (95% CI) calculated using Multiple Logistic Regression 
adjusting for all other variables in the model with further 
adjustment of Age, Gender, Ethnicity Results

127 patients met the inclusion criteria and presented with 
exertional or post-exertional syncope. 47% of the patients were 
male. The average age was 13 +/- 4 years at presentation. 
8.7% of the patients had a family history of cardiac disease. 
Of the patients presenting with exertional syncope and post-
exertional syncope, 21  or 16.5 % were diagnosed with cardiac 
etiology. Of those, 18 presented with exertional syncope. 
Patients presenting with exertional syncope were more likely to 
be diagnosed with cardiac disease compared to post-exertional 
syncope with a p-value of 0.0002 as shown in Figure 2.  

Table 4: Probability of Exertional or Post-Exertional syncope if 
the patient has cardiac disease with 95% CI . 
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Future Directions
Future directions includes additional studies with larger 
sample sizes, potentially prospective in nature, assessing 
the diagnostic value of available testing using the SCAMP 
algorithm or the recently published guidelines by the 
American College of Cardiology. Furthermore, the results 
point to an opportunity to improve history of presentation 
regarding timing of syncope by providing education to 
parents, middle school athletic staff, and high school 
athletic staff likely supervising activity. A more accurate 
description of timing could prove useful in identifying 
children at risk for underlying cardiac disease. 
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