Cinical

CME: This article is offered for AMA PRA Category 1 Credit™
See CME Quiz Questions on page 7.

Approach to the Child

with Chest Pain

Urgent message: Chest pain is both more common and, typically, less concerning in
children than in adults. If anything, however, this underscores the importance of guarding
against a false sense of safety in low-risk causes, and maintaining vigilance for life-

threatening etiologies.
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The case: A 12-year-old healthy African-American boy pres-
ents to urgent care with 2 days of midsternal chest pain,
which is worse when he’s taking big breaths. It is not changed
by exercise or rest, and no medications have been taken for
the pain. While he has had a mild cough with runny nose,
he has had no fevers, shortness of breath, vomiting, or pal-
pitations. His mother is concerned about a heart attack, as
occurred in his father just a few months previous. On exam-
ination, the patient is well appearing and in no distress with
aHRof 103, RR of 18, a BP of 110/73, and an oxygen sat-
uration of 99% on room air. His examination is significant
only for tenderness to palpation along the left sternal border.

mon and generally much less worrisome. Fewer than

2% of cases with pediatric chest pain have a cardiac origin,
and chest pain is rarely the presenting complaint in an oth-
erwise healthy child with acute cardiac illness.! While pedi-
atric chest pain is often benign, a systematic approach is
necessary to exclude potentially serious causes.

H elative to adults, acute chest pain in children is very com-

History and Exam Pearls

Musculoskeletal etiologies are the most common causes
of pediatric chest pain; therefore, the presence of repro-
ducible tenderness in the ribs or muscles is the best clin-
ical indicator to suggest a benign cause (in the absence
of other red flags). Muscular or bony tenderness can
occur from the growing pediatric skeleton (costochon-
dritis), from a muscle strain (eg, lifting weights), or from

a coughing illness causing muscle strain or, rarely, a frac-
tured rib.2 Chest pain can also be caused by coughing it-
self; the etiology of cough should be sought and simple
upper respiratory infections should be differentiated
from diseases of the lower airways and lung parenchyma.

A cardiac cause of chest pain is very unlikely if the
child lacks a history of heart disease or cardiac surgery
and denies palpitations, dizziness, dyspnea, cyanosis,
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APPROACH TO THE CHILD WITH CHEST PAIN

Differential Diagnosis

What’s common

1. Musculoskeletal (chest wall pain)
2. Wheezing/asthma

3. Gastroesophageal reflux

4. Pneumonia

5. Anxiety/panic attack

What not to miss

1. Pericarditis

2. Pneumothorax

3. Myocardial infarction

4. Pulmonary embolus

5. Dysrhythmia

6. Hypertrophic cardiomyopathy

7. Acute chest syndrome (sickle cell)

What to think about

1. Mediastinal mass

2. Airway or ingested foreign body
3. Thyroid storm

4. latrogenic/medication-induced

syncope, and extremity edema. In a young child, palpi-
tations are often described as a fast heartbeat or a racing
heart, but may be described simply as chest pain. Both
exercise-induced chest pain and dyspnea with exertion
are uncommon in children, and these presentations
always require further evaluation. Cardiac exam clues
may be difficult to elicit in a young child, but attention
to pertinent findings is important. A friction rub is sug-
gestive of pericarditis; a murmur that gets louder with
Valsalva maneuver (decreased venous return) is sugges-
tive of a hypertrophic cardiomyopathy; hepatomegaly
may be suggestive of depressed cardiac output. Patients
with pericarditis or mediastinal masses often have chest
pain that worsens when supine (restricted venous return)
and improves when the child sits up or leans forward.

All cardiac exams should assess upper and lower pulses,
extremity edema, and capillary refill. It is important to
ask about family history of arrhythmias, heart disease at
a'young age, and sudden unexplained deaths (especially
single car accidents) that may increase risk for underlying
congenital heart disease. In adolescents, cardiac chest pain
can occur from drugs of abuse, such as cocaine or heroin,
or abusing medications, such as methamphetamines that
cause significant tachycardia. Synthetic cannabinoids also
can precipitate cardiac chest pain. A thorough history of
medication use and drug abuse should be sought in all
adolescent patients presenting with chest pain.

While wheezing is a fairly obvious cause of chest dis-
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comfort, some may have such severe bronchospasm
that no breath sounds are diminished (known as the
“silent chest”). Bronchodilator therapy will precipitate
a wheeze in these children as the bronchospasm relaxes
enough to allow air movement. Asymmetric wheezing
in young children without a history of asthma should
prompt concern for aspirated foreign body. Children
with tachypnea, cough, or dyspnea with or without
wheezing should have pulse oximetry testing that may
signify poor air exchange or intrinsic lung disease.

Assessing a child’s general activity level is an impor-
tant indicator to exclude a potentially serious cause. A
child with chest pain who is very fatigued, for example,
should be approached differently than a child who is
well-appearing and active. Fatigue can be a sign of car-
diopulmonary disease, infection, or depression.

Additional risk factors should be elicited when the
cause of chest pain is not readily apparent. A pulmonary
embolus, for example, is quite uncommon in pediatric
patients but should be considered when risk factors are
present, such as: underlying malignancy, nephrotic syn-
drome, obesity, prolonged immobilization, and adoles-
cents taking birth control.

In the absence of obvious historical or exam indica-
tors, attention to vital signs is imperative. Patients with
tachypnea, tachycardia, hypoxemia, or hypertension
without an obvious cause warrant further evaluation.

Diagnosis and Management

Musculoskeletal

Costochondritis

Costochondritis is related to growth spurts and is com-
monly seen in adolescents. The hallmark of costochondritis
is the presence of reproducible chest pain, most often
along the sternal border. Patients with costochondritis
have no signs of cardiac compromise and should deny
dyspnea, dizziness, syncope, and palpitations. Reassurance
should be given to the parent, with nonsteroidal anti-
inflammatory medications and heat packs for pain relief.

Muscle Strain/Chest Wall Pain

Chest pain from muscle strain or chest trauma is most
common in adolescents who participate in weight-lifting
or gymnastics. Pain is very localized and reproducible.
In the case of trauma, there may be localized swelling or
erythema. Imaging is rarely necessary, unless there is
indication of deeper injury, such as shortness of breath,
which may indicate a pulmonary contusion in the pres-
ence of significant blunt trauma. Rest, reassurance, and
nonsteroidal anti-inflammatory medications are thera-
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peutic.! Muscular chest pain commonly occurs in young
children with upper respiratory infections.

Precordial Catch

Precordial catch, also known as Texidor’s twinge, is a
sharp, brief (a few seconds only) pain at the left lower
sternal border or the apex. Etiology is unknown, but has
been related to poor posture. Again, rest and reassurance
are the most important therapeutic measures.!

Pulmonary

Wheezing

Pulmonary disease accounts for approximately 2%-11%
of chest pain in children,! most frequently from wheez-
ing and bronchospasm. Chest radiographs are not rou-
tinely necessary in patients with wheezing and chest
pain unless the wheezing is focal and does not vary after
bronchodilator therapy (or cough). If wheezing is the
cause of chest pain, the symptoms should resolve with
bronchodilator therapy and corticosteroids. Persistent
chest discomfort may require further investigation.

Pneumonia

Children with pneumonia can be diagnosed clinically or
radiographically. Children typically cannot expectorate
mucus until at least 8 years of age, therefore clinical signs
of pneumonia may include vomiting and abdominal pain,
in addition to more typical symptoms of fever, cough,
malaise, and tachypnea. While a chest radiograph may
show an area of consolidation, radiographic findings often
lag behind clinical findings, so a normal chest radiograph
is common in the setting of early clinical pneumonia.
Narrow-spectrum antibiotics (eg, amoxicillin) should be
initiated for routine community-acquired pneumonia.
Patients with pneumonia complicated by hypoxemia,
pleural effusions, or signs of empyema likely will require
additional care past the scope of an urgent care center.

Pulmonary Embolus (PE)

Patients with PE generally present with dyspnea, pleurisy,
and chest pain. An ECG may show right heart strain pattern
(81Q3T3) or other signs of right heart overload (ST-T wave
changes); however, ECG findings are neither sensitive nor
specific. Adolescents with dyspnea or tachypnea who have
risk factors or ECG findings and no other obvious cause
should be referred to a higher level of care for more com-
prehensive diagnostic testing and management.

Pneumothorax
Pneumothoraces can be spontaneous or secondary to
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Figure 1.

17-year-old male: Large left-sided pneumothorax with slight
rightward mediastinal shift.

Figure 2.

10-year-old male: Right upper lobe airspace opacity, concern-
ing for acute chest syndrome or infection in a patient with
sickle cell disease (SCD). Bony findings sequela of SCD. Chole-
cystectomy clips, also typical of SCD.
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Figure 3.

16-year-old male with abdominal pain for 4 days: The cardiac
silhouette is enlarged without splaying of the carina, suggest-
ing a pericardial effusion. Small bilateral pleural effusions. No
pneumothorax. There is a left-sided aortic arch.

pulmonary disease, such as asthma or cystic fibrosis. In
pediatrics, both spontaneous and secondary pneumoth-
oraces occur mostly in adolescent males. Spontaneous
pneumothorax is more common in those with thin, tall
bodies. While a spontaneous pneumothorax can occur
at rest, more often it occurs after a brief increase in
intrathoracic pressure with forceful coughing or sudden
weight-lifting.> Management of pneumothoraces
depends on the relative volume and the physiologic sta-
tus of the patient. Patients with small pneumothoraces
who are comfortable may need only oxygen therapy via
non-rebreather mask. Larger pneumothoraces and sig-
nificant discomfort necessitate tube thoracostomy.

In patients with sickle cell disease, chest pain should
prompt an immediate evaluation for ACS. ACS is the
sickling of red blood cells within the pulmonary vascu-
lature, resulting in vaso-occlusion, ischemia, and injury
to the endothelium. ACS is the leading cause of death in
patients with sickle cell disease.* The diagnosis is made
by the presence of a new infiltrate on chest radiography,
plus one of the following: fever, tachypnea, chest pain,
or hypoxemia. Pulmonary infection, inflammation, and
bronchospasm can precipitate ACE. Vaso-occlusive crisis
in the chest wall leading to hypoventilation can also
result in ACS. Hypoventilation from narcotic adminis-
tration or from pain can also result in the development
of ACS. ACS is most commonly seen in children with
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Hgb SS ages 2-4 years old.> ACS also more commonly
occurs in children with a history of asthma.®

Children with sickle cell disease and chest pain should
be closely assessed for fever, hypoxia, and tachypnea. A
low blood pressure is especially concerning for sepsis.
Chest radiographs will show a new pulmonary infiltrate.
Children with sickle cell disease may have cardiomegaly
at baseline, as a result of chronic anemia and a high-out-
put state. Treatment consists of hydration, pain control,
antimicrobials, and correction of any underlying anemia
(if significant). While the role of corticosteroids is impor-
tant in coexisting asthma, there is some reluctance in use
with sickle cell chest pain because of some data demon-
strating more frequent readmissions, longer hospital
length-of-stay, stroke, and renal infarction.

Gastrointestinal Tract

Gastroesophageal Reflux

Ten percent of pediatric patients with chest pain will
have gastroesophageal reflux. Chest pain as a presenting
sign of gastroesophageal reflux is most common in older
children and adolescents.” Gastroesophageal reflux is
most often described as a substernal “burning” and can
be treated with dietary modification and medications,
such as Hz blockers, antacids, and proton-pump
inhibitors.? Patients with esophagitis chest pain can be
trialed with a dose of “magic mouthwash” (lidocaine
diphenhydramine-Mg/Al hydroxide), which can be
both diagnostic and therapeutic if it relieves the pain.

Esophageal Foreign Body (FB)

Foreign bodies (eg, hot dogs, nuts, coins, and similar
objects) can cause partial esophageal obstruction, mostly
in toddlers. Patients may present with drooling, tripod-
ing, difficulty breathing, pain with swallowing, or chest
discomfort. Management depends on the object, dura-
tion of symptoms, and anatomic location, but most
obstructing esophageal FBs will require transfer.

CARDIAC

Pericarditis

Pericarditis is an effusion around the pericardium, which
often presents with a stabbing/sharp pain in the center
of the chest along with tachycardia, palpitations, and a
narrowed pulse pressure. An ECG may show diffuse ST
elevation early in the course of the disease, T wave inver-
sions later on, and low voltages throughout. A chest
radiograph may show an enlarged cardiac silhouette.
Pericarditis in children is most commonly secondary to
enteroviral infection, Lyme disease, or rheumatologic

WWW.jucm.com



disease but, regardless of etiology, requires prompt eval-
uation by a pediatric cardiologist.

Myocarditis

Myocarditis is a rare, potentially fatal, disease often caused
by enteroviral infections. Chest pain is not a common
complaint, but can be part of a clinical spectrum that
may include tachypnea, tachycardia, abdominal pain,
and lethargy. ECG may show a wide range of abnormal-
ities, including ST wave abnormalities, low voltages, and
QT prolongation.’ Radiograph of the chest often shows
an enlarged cardiac silhouette. Myocarditis can worsen
quickly, therefore immediate transport to a specialty
center is indicated if there is concern for a myocardial
infection or depressed cardiac output.

Myocardial Infarction (MI)

Ml in children is rare, with an incidence of 6.6 events per
1 million patient-years,'® most commonly following
cardiac illness such as Kawasaki disease or myocarditis.
MI can be related to anatomic abnormalities, such as
anomalous coronary artery, aortic stenosis, or hypertrophic
cardiomyopathy. Cases most commonly present in the
preadolescent to adolescent years. The child’s chest pain
will be exertional, therefore chest pain that is precipitated
or worsens with exercise should prompt an ECG evaluation
for signs of myocardial injury, as well as dysthythmia.!%11
MI can occur after drug use, most commonly after cocaine,
amphetamines, bath salts, or synthetic cannabinoids.
Signs in pediatric patients should prompt referral to a pedi-
atric cardiologist to evaluate for structural abnormalities
and perform a cardiac catheterization if necessary.

OTHER

Psychogenic Causes

Up to 9% of all patients presenting with chest pain will
have a psychogenic etiology.” This is more common in
adolescents than in children, and is often precipitated by
a stressful event.'?> Many of these children will have under-
lying anxiety or depression.'? Simply discussing the stressful
event or situation can help with the sensation of pain.

Case conclusion: The patient’s chest pain improved with
ibuprofen, and his vital signs remained normal. He had a normal
level of activity in the office and an unremarkable physical exam-
ination. His history was absent for red flags to suggest cardiac
disease, foreign body aspiration, or other potential morbidities.
No diagnostic testing was performed. He was discharged home
with a diagnosis of chest wall pain and upper respiratory infection
on NSAIDs, warm packs to the chest, and rest.
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Management Pearls

« Use of laboratory tests, chest radiographs, and ECGs is rarely
necessary in evaluation of a child with chest pain. A focused
history and physical exam with attention to vital signs is the
best clinical aid for screening and evaluation.

 Red flags include: chest pain with exertion, shortness of
breath, syncope, palpitations, dizziness, history of cardiac
disease, recreational drug use, and abnormal vital signs.

» For suspected chest wall pain or gastroesophageal reflux,
using NSAIDs and heat packs or viscous lidocaine with
Maalox can be both diagnostic and therapeutic.

 ECG is not a useful tool unless there are concerning signs or
symptoms. Only 0.2% of pediatric patients with chest pain
have an ECG finding that elucidates the cause of the pain.’

« A chest radiograph is not generally helpful unless there is
clinical suspicious for pneumothorax, cardiac disease, a me-
diastinal mass, radio-opaque esophageal foreign body, or
intrinsic lung disease.'4>

» Laboratory work is rarely indicated unless evaluating for sys-
temic illness such as rheumatologic disease, infection, or
malignancy. Use of D-Dimer or troponin testing is not ap-
propriate for a pediatric patient in an urgent care setting.

« Children with persistently abnormal vital signs or concerning
diagnoses require ongoing, higher-acuity care.
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