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Objectives

• Identify three types of tachycardia that commonly occur in 
children and recognize management strategies for each
• Name five red flags associated with chest pain in the pediatric 

patient that necessitate referral to pediatric cardiology 
• Describe three potential causes of syncope in the adolescent 

and the type of workup recommended for each  
• Identify strategies that the primary care provider can utilize to 

accurately identify pediatric patients who require urgent 
cardiac referral from those that can be managed in primary 
care 
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Introduction

• Pediatric subspecialty providers are difficult to access in many 
parts of the country 
• Many frequent indications for referral to pediatric cardiology 

can be addressed in primary care, ensuring that the patients 
with conditions that require urgent cardiology referral can be 
seen in a timely manner 
• Chest pain, palpitations, and syncope are the most common 

reasons for referral to cardiology, but are more likely to have 
a non-cardiology etiology
• Providing additional training to primary care providers to 

help identify "red flags" necessitating urgent referral is one 
strategy to help improve access to pediatric subspecialty care 
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Background

• The American Academy of Cardiology has developed pediatric 
appropriate use criteria (AUC) for many common 
cardiology conditions 
• Goal to decrease variation, reduce healthcare costs, and 

improve patient safety and quality of care. 
• App also available for providers to easily reference 
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Background

• Thompson et. al. (2021) reviewed the appropriateness and 
cost effectiveness of echocardiograms ordered by primary 
care providers for syncope. Results showed that PCPs 
ordered significantly more echocardiograms than pediatric 
cardiologists for syncope.  
• Harahsheh et. al. (2021) implemented a quality 

improvement project to reduce the number of low yield chest 
pain referrals to pediatric cardiology by providing education 
and a decision support tool to assist providers with identifying 
red flags. Results showed a 71% decrease in low yield referrals 
when providers used the tool. 
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Case Study

A 4-month-old male is brought in by parents due to 
increased fussiness and emesis for 24 hours. Parents deny any 
fever, diarrhea, rash, or upper respiratory symptoms. There 
have not been any sick contacts. The infant is breastfeeding well 
and having a normal number of wet diapers. The emesis is non-
bilious, non-bloody, and looks like milk per the 
parents. The infant is otherwise healthy. He was born full 
term, has been growing well, and his vaccines are UTD. The MA 
informs you that she had difficulty obtaining a HR because it was 
"really fast".  
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Case Study

• What are the potential differentials for an infant with 
tachycardia? 
• What signs and symptoms will you look for when you enter the 

exam room? 
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Case Study
On exam, the infant appears warm and well perfused. His lungs 
are clear, his abdomen is soft, and his liver is not palpable. He is 
fussy but can be consoled. His HR is difficult to accurately count 
but is well over 220 bpm. A pulse ox is placed and reads a HR of 
265 bpm and an oxygen saturation of 98%.  
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Case Study

• What do you want to do next? 
• Are there any interventions you could try in the office? 
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Tachycardia

• Differential diagnosis for tachycardia is broad and can 
include fever, sepsis, pain, dehydration, hypovolemia, heart 
failure, anemia or arrythmias such as supraventricular 
tachycardia (SVT), atrial flutter , or ventricular tachycardia due 
to Long QT syndrome or cardiomyopathy
• Treatment of sinus tachycardia directed at the underlying 

cause 
• HR > 220 in infants and >180 in children more likely to be 

indicative of SVT 
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Clinical Findings

• Rhythm may be regular, irregular, or regularly irregular
• Younger children may have feeding intolerance
• Older children may complain of exercise intolerance
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Supraventricular Tachycardia 

• Most common symptomatic tachyarrhythmia requiring 
intervention in children 
• Supraventricular refers to tachycardia that originates above the 

ventricles 
• AV node re-entry most common mechanism for SVT in 

adolescents; AV node entry with accessory pathways most 
common in children less than 1 
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What About Older Kids?

• Early elementary school age children through adolescence also 
a common age for children to present with SVT
• Younger children may describe a “fluttering” in their chest
• Older children and adolescents more aware of PACs, PVCs, 

sinus tachycardia
• Intermittent ventricular tachycardia may occur in teens with 

undiagnosed cardiomyopathies
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SVT Treatment

• If available, obtain an EKG  
• Attempt to terminate with vagal maneuvers 

• Ice bag to face to stimulate diving reflex in young infants 
• Older children can be taught to blow through a straw and bear down 

• Other treatment includes adenosine 0.1mg/kg IV or 
synchronized cardioversion 
• Long term treatment may include beta blockers to prevent 

reoccurrence and potential ablation of the accessory pathway 
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When to Refer 

• Refer infants with concern for SVT to the ER for management 
• For older children with complaints of palpitations and stable 

vital signs in clinic, can refer to cardiology with instructions to 
go to ER if symptoms return or worsen
• In adolescents with low suspicion of pathologic cause, can 

continue to watch in clinic or arrange for a Holter/event 
monitor with referral to cardiology only if abnormal
• Children with Long QT on EKG should be referred immediately 

as they are at high risk of SCD
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Background

• Chest pain is a common childhood complaint but rarely 
indicates a serious cardiovascular issue 
• Occurs in all age groups, but most frequently in adolescents 
• Musculoskeletal causes or psychogenic causes most frequent
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History Red Flags

• Family history: sudden cardiac death or 
drowning, cardiomyopathy, Marfan syndrome or 
familial hypercholesterolemia 
• Genetic Factors: any features concerning for Marfan 

Syndrome 
• Health: Recent viral illness, ill-appearing child, 

symptoms concerning for heart failure, pain that reoccurs or 
persists, pain with associated palpitations 
• Trauma: Recent non-penetrating trauma to the chest 
• Social: History of cocaine or stimulant abuse 
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History Red Flags

• Shortness of breath with activity 
• Chest pain + Palpitations 
• Chest pain + Dizziness/Lightheadedness 
• Chest pain + Syncope
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Pain History

• Does the pain occur with exercise or exertion? 
• Is there associated shortness of breath or wheezing? 
• Is the pain worse after eating spicy foods? 
• Does the pain primarily occur at rest or with deep inspiration? 
• Does the pain awaken the child from sleep? 
• Is there a recent history of stressful events? 
• Is there a history of recent strenuous activity? 
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Potential Physical Exam Findings

• CV: New cardiac murmurs, clicks, gallops, rubs, irregular 
rhythm 
• Pulm: Wheezing, rhonchi, rales, tachypnea, decreased aeration 
• MSK: Pain that is reproducible, swelling to muscles or joints 
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What’s On the Differential?

• If the child is otherwise well appearing with stable vital signs 
and a non-concerning cardiac exam, a non-cardiac cause is 
most likely 
• Costochondritis or Tietze Syndrome 
• Idiopathic chest pain 
• Trauma or muscle strain 
• Esophagitis 
• Foreign Body Ingestion 
• Exercise Induced Asthma 
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Additional Diagnostic Studies

• History and Physical Exam usually enough to make diagnosis
• Consider a chest x-ray with history of fever or recent illness
• Consider an EKG or 24-hour Holter if concerns for rhythm 

disturbances

25

Who to Refer?

• Concern for Cardiac Causes: 
• Abnormal coronaries due to h/o Kawasaki Disease or coronary artery 

disease 
• Cocaine or stimulant abuse 
• Pericarditis or myocarditis 
• Arrythmia 
• Hypertrophic Cardiomyopathy 
• Eisenmenger Syndrome 
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Case Study

• A 16-year-old adolescent female is brought to the office by her 
mother after she ”passed out” at school. The student was sitting in 
class, when she suddenly fell out of her desk. Students noted that 
she appeared pale prior to falling to the floor. The teacher stated 
the patient was unconscious for less than a minute. He stated that 
he saw the patient's foot twitch a few times, and then she woke up 
confused. The patient states she remembers feeling suddenly hot 
and nauseated, and then everything went black. She denies chest 
pain or palpitations at time of incident, though she does state that 
she felt like her "heart was racing" when she woke up. Denies 
history of dyspnea with exertion, orthopnea, 
or exercise intolerance. She now feels at baseline aside from a dry 
mouth. The patient's mother states that this happened one time 
previously, when the patient was much younger and passed out 
while getting her ears pierced.  
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Case Study

• What else do you want to know? 
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Case Study

• Patient History: Patient is healthy. Her only regular 
medication is oral contraceptive pills for dysmenorrhea. She 
takes ibuprofen occasionally for headaches. Surgical history 
positive for a tonsillectomy and adenoidectomy at age 3. NKDA 
Denies drug or alcohol use. Not sexually active. Vaccines 
UTD. She plays the cello and runs track. Drinks 1-2 16oz diet 
sodas per day. She does not like to drink water because she 
does not care for the taste.  
• Family History: negative for SCD, cardiomyopathy, CHD, long 

QT syndrome, early cardiac disease, or unexplained death 
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Physical Exam

• Vital Signs: HR 88 RR 16 BP 96/60  
• PE: Athletic adolescent female in no distress 
• Resp: Lungs CTA 
• CV: RRR, normal S1 S2, soft 1/6 systolic ejection murmur noted 

to LSB, no clicks, rubs, gallops. Pulses +2 throughout 
• Neuro: Grossly normal, alert and oriented, answers questions 

appropriately, cooperative 
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Case Study

• What other tests or imaging do you want to order? 
• What is the most likely diagnosis based on the history and 

physical? 
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Syncope

• Syncope is a sudden, brief loss of consciousness with 
spontaneous recovery, generally due inadequate cerebral 
blood flow  
• Relatively common in children between the ages of 8-18 
• Majority of events due to non-cardiac causes 
• Noncardiogenic syncope occurs due to systemic vasodilation 

and vagally induced bradycardia, and can often be prevented 
• Cardiac syncope may be due to severe LV obstruction, 

ineffective contractions, arrythmia, or pulmonary hypertension 
and often associated with palpitations or chest pain 
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Neurocardiogenic Syncope

• Pathophysiology of neurocardiogenic syncope is complex and 
not well understood 
• Upright posture, stress, pain, dehydration, cough, hair 

brushing are common triggers 
• Most patients experience a prodrome of 

dizziness, lightheadedness, weakness, pallor, visual 
disturbance, or nausea prior to event 
• Loss of consciousness typically a minute or less, though 

weakness and fatigue may persist after the event 
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History is Important!
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•Any prior history of syncopal 
events (and inciting factor, if known) 
•Potential triggering factors: 
exercise, emotional distress, pain, fear 
•Hydration status, temperature, activity 
level, last meal 
•Other medical conditions or pregnancy, 
medication and drug use 
•Current stressors at school or at home 
•Post-episode symptoms: 
dizziness, pallor, exhaustion, headache 

History Red Flags

• Chest pain or palpitations prior to syncopal event 
• Lack of prodrome symptoms 
• Syncopal event that occurs during exertion
• Family history of sudden cardiac death, long 

QT syndrome, cardiomyopathy, ion channelopathies
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Physical Exam Red Flags

• PE is generally unremarkable 
• CV: Prominent RV impulse, PI/TR murmur, 

JVD, hepatomegaly, edema concerning for cardiac cause 
• Perform thorough neuro exam if concerned about potential 

neuro etiology 
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Work-Up

• Orthostatic blood pressures should be included 
• Consider an EKG for all patients who have lost consciousness
• No further testing required  
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Differential Diagnoses

• Neuro: 
• Neurocardiogenic Syncope 
• Postural Orthostatic Tachycardic Syndrome (POTS)
• Seizure disorder 
• Migraine 

• Psych: 
• Panic Disorder 
• Anxiety Disorder 
• Psychogenic Pseudosyncope

• Other:  
• Drugs or toxins 
• Hypoglycemia 
• Pregnancy
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Cardiac Differential

• Cardiac differential is broad and includes:
• Pulmonary Hypertension
• Left Ventricular Obstruction
• Myocarditis
• Hypertrophic Cardiomyopathy
• Coronary Artery Disease
• Arrythmias: Complete Heart Block, Ventricular Fibrillation, Long 

QT Syndrome, Wolf-Parkinson-White syndrome 

40

37 38

39 40



When to Refer

• Abnormal cardiac exam or concerning features 
• Palpitations during event or concern for arrythmia 
• Family history of cardiomyopathy, long QT syndrome, SCD 
• Recurrent syncope despite supportive care 
• Anxious family who is making significant lifestyle changes out 

of fear of syncope 
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Conclusions

• Screening for red flags along with a careful history and physical 
may help decrease the number of low yield pediatric cardiology 
referrals for conditions such as chest pain and syncope, which 
have a low likelihood of cardiac origin in pediatrics 
• Referring a patient to pediatric cardiology prior to ordering 

echocardiograms or other testing is generally more cost 
effective 
• Increasing provider education in this area can help to decrease 

wait times for patients who need urgent referrals and increase 
quality of care and patient satisfaction 
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