
Video will be taken at this clinic and potentially 
used in Project ECHO promotional materials. 
By attending this clinic, you consent to have 
your photo taken and allow Project ECHO to 
use this photo and/or video. If you don’t want

your photo taken, please let us know.

Thank you!

DISCLAIMER



PHI includes, but is not limited to:
- Patient name
- Date of birth
- Address
- Occupation
- Name of patient’s friends/family
- Other identifiable features, i.e. 

scars, tattoos, hair/eye color

Please DO NOT disclose any Protected 
Health Information (PHI)



Syncope and Chest Pain in the 
Pediatric Patient

The aim of this presentation is to educate the 
audience about chest pain and syncope in the 

pediatric patient



Syncope and Chest Pain in the 
Pediatric Patient

How to Evaluate, Treat, and Reassure
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Learning Objectives
• The participant should be able to 

understand causes of chest pain 
and syncope in the pediatric 
patient.

• The participant should be able to 
elucidate a history, including 
certain specifics that will  clarify the 
likely cause of the symptom.

• The participant should be able to 
recognize pertinent positives  and 
negatives in the exam which will 
help the diagnosis.

• The participant should know what, 
if any, testing needs to be done.

• The participant should know when 
it is appropriate to refer to a 
subspecialist.

• The participant should be able to 
outline a treatment plan for the 
patient and family.

• The participant should be able to 
reassure the family and patient 
about the causes of the syncope 
and/or chest pain.



Why Chest Pain and Syncope

• In our practice we see a vast number of patients referred for  
chest pain and syncope.

• As of August 6th Dr. Ludwick and I saw 2,564 patients.  Of those 
patients 424 or 16.5% came in with a complaint of chest pain 
and/or syncope.

• Although there are cardiac causes for both syncope and chest 
pain they are very rare.

• Most of these referring conditions can be handled in the 
primary care setting.



Chest Pain and Syncope

• Both conditions cause grave concern to the patients and family.
• The practitioners are likely aware that the cardiac cause for 

either condition is unlikely but they do not want to be the one to 
misdiagnose the one patient who has a cardiac cause.

• Chest pain and syncope often occur together in the same patient 
either at the same time or different times.

• Stressors, psychologic in particular, aggravate both conditions 
significantly.



Syncope and Pre-syncope in the Pediatric 
Patient



Syncope and Pre-Syncope in the Pediatric 
Patient
• The incidence of syncope (”fainting”, ” passing out”) is 

estimated to be 15 % in patients between the ages of 13-18 years.
• Most of those patients will also experience pre-syncope, where 

they get “light-headed” or “ dizzy”.
• Almost all of these patients will report these symptoms with 

changing from a lying position to a standing position, standing 
still, or coming to an abrupt stop after exercising.

• These patients are experiencing orthostatic changes which 
result in their symptoms.



Syncope and Pre-Syncope Definition

• Syncope is defined as the sudden loss of consciousness.
• Pre-syncope is defined as the period before syncope.  This is 

when the patient has the same symptoms which lead to a 
syncopal episode but they do not faint.

• Pre-syncope symptoms include dizziness, eye disturbances, 
“fading out”, nausea, feeling hot.



Syncope/Pre-Syncope History

• “What happens when you change positions from lying to 
standing?”

• “Do you ever pass out when you have been lying down for 
awhile?”

• “Have you ever hurt yourself when you have passed out?” 
• “After you pass out how long is it until you are alert again?”
• “How many times has this happened?”
• “Do you ever shake your legs and arms when you pass out?”



Syncope and Pre-Syncope cont.

• In the past we would refer to the syncope mediated by positional 
changes as “Vasovagal syncope.”  We now use the term Neuro-
cardiogenic Syncope (NCS) or Neurally Mediated syncope 
(NMS).  This new term is more inclusive and includes the 
patients who are tachycardic versus bradycardic (the “vagal” in 
the term vaso1`vagal) and reflects the organ systems involved in 
the causing syncope.

• There are times when the syncope is likely a vagally mediated 
event. These include breath holding leading to syncope, syncope 
with sudden unexpected pain, with blood draws or seeing blood.

• The next several slides will focus on NCS.



NCS cont:

• Patients will sometimes also complain that they feel dizzy with 
exercise or faint with exercise.

• It is important to clarify when they have these symptoms, is it during 
an exercise or when they have just completed the exercise?

• Usually syncope will only occur when the patient has abruptly 
stopped exercise.

• This is because during the exercise the venous return is augmented 
by the leg muscle contractions.  When the patient stops exercising 
they are standing and the venous pooling resumes.



NCS cont.

• The symptoms of almost all of the patients who have syncope are related to 
venous pooling.

• The distribution of blood flow is 1/3 of the blood flow goes to the upper 
extremities and head, and 2/3 of the blood flow goes to the lower half of 
the body.

• While lying down this does not present a problem but upon standing  there 
can be venous pooling, whereby the blood is not pushed back up to the 
heart but sits in the legs.  There is a compensatory tachycardia at this time.

• When certain receptors in the heart are triggered because of the decreased 
venous return the brain is signaled to cause visual disturbances, dizziness.  

• If the patient does not lie down their blood pressure will drop, their pulse 
will then drop and they will faint.



NCS cont:

• The typical exam will be normal for any pertinent findings.
• The exception is that there can be, and often will be an increase 

in the pulse, with no change, or a drop in the blood pressure 
with standing from lying down (orthostatic changes).

• When the pulse goes up 30 bpm, and there is a drop in blood 
pressure or no change this is called “Postural Orthostatic 
Tachycardia Syndrome” or “POTS”.



NCS cont

• We believe that the teenagers are most affected because they 
have not completed their growth yet and the brain stem is not 
yet mature enough to allow for better venous tone.

• We will see children younger then teenagers but  under the age 
of 8 or 9 years old the diagnosis is less likely.

• Most patients do “grow out ” of this condition by their early 20’s 
although significant stressors still can result in the patient 
experiencing syncope.



Non-Neurocardiogenic Syncope

• A cardiac cause of syncope has to be considered when the 
history is not suggestive of Neurocardiogenic cause or when the 
ECG is suggestive of another cause.

• There will be some times when the history is confusing.
• The presence of syncope which occurs while swimming or 

running or other exercise, with loss of bowel or bladder control, 
while sleeping,  when hearing loud noises, or when upset 
SHOULD alert the practitioner to the possibility of a more 
ominous cause.

• Syncope in young children is also unusual.



Psychogenic Syncope

• The history also helps immensely in elucidating this cause of 
syncope.

• The episodes will follow a different pattern,  often not a 
consistent pattern.

• They may have many,  many episodes of syncope, often not 
witnessed.

• The patient  will have episodes while in any  position, or have 
some oddities in the history like having a prolonged period of 
supposed loss of consciousness.



Psychogenic Syncope cont.

• Research has suggested a high proportion of patients with 
psychogenic syncope have had a traumatic event which they 
may not be able to talk about.

• The patient can have diagnosed or un-diagnosed psychiatric 
conditions, such as somatoform or conversion disorders.

• This is one of the few times that I will recommend a tilt table 
test.

• Unfortunately most families are not accepting of a non-
physiologic cause of syncope.



Malignant Causes of Syncope

• Pulmonary Hypertension
• Hypertrophic Cardiomyopathy
• Atrioventricular Block
• Coronary Artery Anomalies both acquired (Kawasaki’s disease) 

or congenital
• Ventricular Arrhythmias
• Supraventricular Tachycardia



Conditions can Cause cardiac syncope 
secondary to ventricular arrhythmias.
• Brugada syndrome
• Short QT syndrome
• Arrhythmogenic Right Ventricle
• Catecholaminergic Polymorphic Tachycardia
• Long QTc syndrome



Long QTc Syndrome

• This is an inherited condition whereby the QT interval is 
prolonged which leads to uneven repolarization of the ventricle 
and can lead to ventricular arrhythmias.

• There are now many identified different types, which are 
distinguished by which gene is affected.  However there are still 
some types where there is no gene marker.

• The history could include  syncope while swimming, exercising, 
when frightened, while asleep, or with loud noises (alarm 
clocks).



Syncope- Testing

• All patients should have an ECG.  Please look at it!
• Although in our office we will perform echocardiograms they are 

usually normal in the patient with Neurocardiogenic Syncope.
• In patients in whom there is a concern for an arrhythmia long-

term rhythm monitoring with either an external monitor, or 
even an implantable monitor can help.

• Tilt table tests are useful particularly in the patient with 
psychogenic syncope, or in whom orthostatic measurements are 
consistently normal.



















NCS Treatment

• I recommend fluids, and salt. Typically I recommend 80-100 
ounces water/electrolyte drinks plus 16 more ounces/hour of 
exercise.

• Daily exercise can help tremendously.
• Patient to sit or preferably lie down when they are significantly 

pre-syncopal and stay lying down until they are completely 
better, which can be 10-15 minutes.

• Patient to cool down after exercise.
• Patients should try and address stressors in their lives.



Treatment for other types of syncope

• For psychogenic syncope I suggest mental health counseling.
• For the malignant arrhythmias the treatment is tailored to the 

condition.  Beta blockers such as Nadolol are used frequently.  
Anyone who has had an aborted sudden death will get an AICD.

• For the structural causes the treatment is specific to the 
condition.



NCS Treatment

• Some patients will be still symptomatic despite the fluids and 
salt.

• For those I consider Midodrine (5-10 mg taken three times a day 
about 4 hours apart.  Not given after 4-5 pm.  Midodrine is an 
alpha agonist and will increase blood pressure.

• Also consider Florinef- .1 mg qd or BID.  The Florinef will work 
on the kidney so that potassium is excreted and sodium 
retained. Electrolytes will need to be monitored.



Chest Pain in the Pediatric Patient



Chest Pain-History 

• Pertinent positives for cardiac chest pain include palpitations. 
The patient will feel a rapid heart beat, unassociated with 
exercise, or if when exercising the cardiac impulse will feel 
different.  The patient does not have to put their hand on their 
chest to note the tachycardia.  This description is suggestive of 
supraventricular tachycardia (SVT).

• The patient may relate a sudden onset of severe chest pain, 
which may be alleviated by sitting forward. The patient may 
have had viral symptoms in the recent past, or fevers.



Chest Pain

• Although chest pain is one of the most common diagnoses in my 
patients it is almost always never due to the heart.  Studies 
quote an incidence of 0-7% of pediatric chest pain will have a 
cardiac cause.

• This is in sharp contrast to the adult population.
• To have chest pain be caused by a cardiac condition there has to 

be ischemia occurring.
• This can occur with very rapid supraventricular tachycardias or 

myocarditis/pericarditis.
• It can also occur with coronary artery anomalies.



Chest Pain Exam

• The exam in most patients is normal.  Some will have pain on 
palpation of their chests.

• In the case of hypertrophic cardiomyopathy or severe aortic 
stenosis there can be a hyperdynamic precordium and murmur.



What causes the chest pain if it is not the 
Heart?
• Approximately 30 percent of patients will have a pulmonary 

cause, such as exercised -induced asthma.  The history in this 
case will always include a component of shortness of breath.

• Approximately 30 % of patients will have a gastrointestinal 
cause, specifically gastrointestinal reflux.

• The other category of 30-40 % of patients will include 
musculoskeletal chest pain.  The most common is Precordial 
Catch Syndrome which is also known as Texidor’s Twinge. That 
category will also include anxiety/stress.



Precordial Catch Syndrome

• This is one of the most common causes of non-cardiac chest 
pain.  

• It is experienced as a very sharp chest pain, described as a 8-10 
on a pain scale of 0-10 . Some patients tell me that it is severe 
enough that they fall to the floor with pain.

• The chest pain is very short in duration-lasting at most of about 
1-2 minutes.

• The patients describe having a difficult time taking a breath in.



Precordial Catch Syndrome cont.

• There has been over time very extensive testing looking for a 
causation in Pre-Cordial Catch Syndrome.

• Testing has not revealed anything.
• This appears to be a musculo-skeletal chest pain.
• I explain this condition to the patients as a pain which is located 

in front of the heart (“pre-cordial”).  The pain is almost like a 
severe sudden cramp (“catch”).



Chest Pain cont:

• In the 30% other category (not gastrointestinal or pulmonary or 
cardiac) there are other musculoskeletal chest pains.  Another 
cause  is costochondritis which is pain at the rib-sternum 
junction.

• Sometimes the patient will have chest pain that does not easily 
fall in the musculoskeletal system.  The patient’s description is 
usually a little vague, and there are no findings on exam, 
including palpation of the chest wall.

• Although this is a vague explanation I attribute a lot of the pain 
to stress.



Chest Pain-Treatment

• For gastro-intestinal and pulmonary causes the treatments are 
specific to each of those organ systems and will not be covered 
here.

• In the case of the acute severe chest pain attributable to 
myocarditis give IVIG.  In the case of pericarditis we use an 
anti-inflammatory agent—either steroids or NSAIDs.

• For the SVT patients we treat the SVT.
• For all of the other cases reassurance.



Chest Pain-What do I tell the Patient?

• First I explain that cardiac chest pain occurs when the heart is 
deprived of blood flow.  In the case of SVT the pain occurs 
because the rapid heart beat prevents adequate filling of the 
heart which results in poor coronary perfusion.

• Next I explain that children are different than adults.  I explain 
that although there is documentation of calcium and cholesterol 
deposits the coronary arteries of children as young as the age of 
9 years old there is not enough material deposited to result in 
ischemia.



Conclusion

• I chose this topic because of the similarities between chest pain 
and pediatrics in the pediatric patient.

• Both conditions occur frequently and rarely have a cardiac 
cause.

• Unfortunately a cardiac cause is usually very bad.
• For all of the non-cardiac causes of chest pain  reassurance is a 

large part of the treatment plan.



Chest Pain/Syncope -More Patient 
Counseling
• The final piece of information I bring up to the families is that 

stressors worsen symptoms—whether it is feeling dizzy, passing out 
or experiencing chest pain.

• I point out that everyone has a bodily response to stress, but our 
responses vary from person to person.

• I will often ask the parent what their bodily responses are—and they 
will usually reply “headaches” “back pain”  “stomach aches.”

• I remind the patient that sometimes they will experience the 
symptom even if they do not recognize any stressors.  Sometimes just 
a memory can trigger a symptom.



Survey

Please complete this brief survey. Your feedback is vital to our 
continued improvement of Project ECHO Nevada programming!

Thank you!



Thank you!

• Thank relevant partners
• Next session date/topic
• Advertise relevant resources/ECHOs



References-Articles For Further Review
• Gumbiner CH. Precordial Catch Syndrome. Southern Medical 

Association.2003;96:38-41
• Veeram Reddy SR, Singh HR. Chest Pain in Children and 

Adolescents. Pediatrics in Review.2010;31:e1 
DOI:10.1542/pir.31-1-e1

• Gilleland J,Blound RL, et al. Brief Report: Psychosocial Factors 
and Pediatric Noncardiac Chest Pain. Journal of Pediatric 
Psychology.2009;34:1170-1174.

• Anderson JF, Willis M, et al. The Evaluation and Management 
of Pediatric Syncope. Pediatric Neurology.2016;55:6-13



References cont:
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