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Chapter 17
Chest Pain

Adarsh Katamreddy

Chest Pain

Chest pain is a common clinical presentation encountered in
the outpatient setting [1]. A systematic approach is required
for timely diagnosis and management. The etiology for chest
pain ranges from benign to potentially life-threatening causes
[2]. Early identification of life-threatening causes and triaging
to a higher level of care from an office setting is vital. In this
chapter, we will review essential history, physical exam, and
diagnosis strategies in the ambulatory setting. Chest pain is
anxiety provoking in patients. Therefore, in addition to mak-
ing the diagnosis, alleviating the patient’s anxiety for benign
causes of chest pain is essential.

History

Eliciting an accurate history is a crucial first step in making
an accurate diagnosis. Using an open-ended style of question-
ing gives important clues about the underlying etiology. “Can
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you tell me more about the pain?” should be the first ques-
tion. Then, teasing out further details regarding the onset,
duration, precipitating factors, character, radiation, associa-
tion with food, exertion, respiration, any history of similar
pain, and the relation of pain to the movement of the upper
extremities and neck are significant to note. After trying
open-ended questioning, close-ended questions can be used
to further clarify the diagnosis.

Past medical history of cardiovascular risk factors includ-
ing diabetes, hypertension, hyperlipidemia, chronic inflam-
matory conditions, and surgical history of cardiac procedures
increases the likelihood of coronary artery disease. In addi-
tion, smoking and cocaine use history and family history of
cardiac disease should also be reviewed.

Physical Exam

Blood pressure, heart rate, temperature, and respiratory rate
provide crucial diagnostic information. Jugular venous dis-
tention, examination of bilateral pulses, cardiopulmonary
auscultation, and assessment of pedal edema are important.
Inspection of the skin of the chest, palpation of the chest wall
for tenderness, and active movements of the neck and both
upper extremities should be performed based on the elicited
history.

Differential Diagnosis

The causes can be broadly divided into:

1. Cardiac chest pain (Fig. 171)
2. Non-cardiac chest pain (Fig. 17.2)

The clinical features of various chest pain presentations
are presented below.
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Potentially Life-Threatening

Patients presenting with any of the life-threatening causes
should be managed emergently with an aim towards
hemodynamic stability, and arrangements should be made to
transfer to an emergency room swiftly under advanced car-
diac life support staff supervision.

Acute Coronary Syndromes

Chest pain is substernal, dull, an sudden in onset, worsens
over seconds to minutes, and worsens with exertion or emo-
tional stress. Chest pain is often associated with shortness of
breath and diaphoresis; radiates to the neck, jaw, right/left
arm; and is sometimes present in the epigastric region. Chest
pain improves with sublingual nitroglycerin (Table 171). The
exam should pay particular focus on jugular venous disten-
sion, crackles on lung auscultation, pulses, and new murmurs.

TaBLE 17.1 Clinical history for the diagnosis of acute myocardial
infraction [8]

Likelihood ratio
Pain descriptor (95% CI)
Increased likelihood of AMI
Radiation to right arm or shoulders 4.7 (1.9-12)
Radiation to both arms or shoulders 4.1 (2.5-6.5)
Associated with exertion 2.4 (1.5-3.8)
Radiation to left arm 2.3 (1L.7-3.1)
Associated with diaphoresis 2.0 (1.9-2.2)
Associated with nausea and vomiting 1.9 (1.7-2.3)
Worse than previous angina or similar to 1.8 (1.6-2.0)
previous MI
Described as pressure 1.3 (1.2-1.5)

(continued)
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TABLE 17.1 (continued)

Likelihood ratio

Pain descriptor 95% CI)
Decreased likelihood of AMI

Described as pleuritic 0.2 (0.1-0.3)
Described as positional 0.3 (0.2-0.5)
Described as sharp 0.3 (0.2-0.5)
Reproducible with palpation 0.3 (0.2-0.4)
Inframammary location 0.8 (0.7-0.9)
Not associated with exertion 0.8 (0.6-0.9)

Early identification of signs of cardiogenic dysfunction on the
exam, including hypotension, tachycardia, elevated jugular
venous pressure, and bilateral crackles, is essential. It is also
important to note that acute coronary syndromes can present
with pressure, tightness, or discomfort in the chest, shoulders,
jaw, or upper extremities [3, 4].

Special populations: Women, patients with diabetes, and
the elderly present with atypical symptoms more often. Some
of the associated symptoms include shortness of breath, nau-
sea or vomiting, lightheadedness, confusion, abdominal symp-
toms, syncope, or presyncope [3, 4].

Aortic Dissection

Aortic dissection is an often-missed diagnosis. Patients typi-
cally present with sudden, sharp pain radiating to the back.
The presentation can be occult, and a high degree of suspi-
cion is required. Palpation of peripheral pulses for symmetry
and noting radio-radial and radio-femoral delays is essential.
History of hypertension and elevated blood pressure on
examination are important risk factors [5].
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Pulmonary Embolism

Chest pain is acute in onset, worsens with respiration, and is
associated with shortness of breath. Chest pain can be posi-
tional and is not consistently associated with exertion. History
of prior deep vein thrombosis, prior pulmonary embolism,
malignancy, family history of DVT, history of immobility, and
fractures are important to note. Special attention should be
placed on lower extremity examination; asymmetry, calf ten-
derness, and swelling should be noted on examination.
Peripheral oxygen saturation should be assessed. Tachycardia
and accentuated pulmonary component of the second heart
sound (P2) may be heard on cardiac auscultation [6].

Pneumothorax

Patients present with sudden-onset chest pain, which is sharp,
worsens with cough and deep inspiration, and is associated
with shortness of breath. On exam, breath sounds are absent
on the side of the pneumothorax. In addition, oxygen satura-
tion, the position of the trachea, blood pressure, and variation
with respiration should be noted [7]. Tension pneumothorax
is associated with a shift of the trachea to the opposite side
and pulsus paradoxus.

Primary pneumothorax is more common in young, tall
males [7].

Non-Life-Threatening Causes

For the non-life-threatening causes of chest pain, a systematic
approach to consider the various possible etiologies arising
from the most superficial to the deepest anatomical structures
will help avoid missing key etiologies. Etiologies involving the
chest wall (skin, muscles, ribs, cartilage, nerves), pleura, peri-
cardium, heart, trachea, and esophagus should be considered.

Some of the common non-life-threatening causes of chest
pain are described below:
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Gastroesophageal Reflux Disease

Patients with gastroesophageal reflux disease present with
burning pain in the epigastric region with radiation to the
chest and is usually associated with eating food and worsens
with recumbency. Chest pain improves with antacid use and
sitting upright [9]. Of note, inferior myocardial ischemia/
infarction can occasionally present with epigastric pain and
should be considered in all patients with sudden-onset epi-
gastric pain [3].

Pleuritic Chest Pain

Pleuritic chest pain is sharp and localized and worsens with
deep inspiration and cough. The pain is typically lateral to the
midline. Patients can point to the site of pain with one finger.
Pleuritic pain can be present with several conditions noted
above, including pulmonary embolism, tension pneumothorax,
and pericarditis. After evaluating the above etiologies, consid-
eration should be given to pneumonia and viral pleurisy [10].

Cervical Angina

Cervical spondylosis is an often-missed cause of chest pain.
Movement of the neck from side to side reproduces the pain.
The pain is often described as sharp and radiates from the
neck to the chest on the movement of the neck from side to
side. Spurling’s test should be performed if there is suspicion
of cervical cause of chest pain [11].

Pericarditis

Chest pain is substernal and sharp, worsens with inspiration,
gets better with sitting up, is not clearly associated with exer-
tion, and often radiates to the right shoulder. On examina-
tion, a diastolic friction rub can be heard. Patients with a prior
diagnosis of pericarditis often have the same characteristics
of chest pain across episodes [12].
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Chronic Angina

Chronic stable angina typically presents with substernal chest
tightness, heaviness, or pain and is generally brought on by exer-
tion and improves with nitroglycerin. Chest pain is often associ-
ated with shortness of breath. Typically, the characteristic of chest
pain does not change across episodes [3]. Patients often have
multiple cardiovascular risk factors. Examination of peripheral
pulses is vital in these patients. Evidence of peripheral artery
disease increases the risk of having coronary artery [13]. Patients
with aortic stenosis can have exertional anginal symptoms late in
the disease course. Presence of an ejection systolic murmur or
absence of aortic component of second heart sound on ausculta-
tion are critical diagnostic clues that should prompt further
evaluation [14].

Herpes Zoster

Patients present with vesicular rash in one or two derma-
tomes associated with burning pain. It is important to note
that chest pain can precede the rash. Some patients have viral
prodromal symptoms, including headache and malaise [15].

Muscular Pain

Muscular pain presents as a dull pain that is insidious in onset
and positional and worsens with the movement of the arm
and can be associated with localized tenderness. This pain is
not associated with exertion.

Rib Fracture

Pain due to rib fractures worsens with deep breathing, and
the patients typically take shallow breaths to avoid pain.
History of trauma gives an important clue. Severe tenderness
at the location of the fracture is observed. Metastatic malig-
nancy to the rib should be considered in patients with known
malignancy, with other histories suggestive of metastatic dis-
ease, including weight loss, poor appetite, and low energy.
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Costochondritis

Chest pain due to costochondritis presents as anterior chest
pain. Patients typically report worsening pain with move-
ments of the upper extremities and deep breathing. Some
patients have a history of severe exertional physical activity
on the preceding days. Tenderness is present at the costo-
chondral junctions on palpation [16].

Esophageal Spasm

Severe chest pain is associated with intake of food. In addi-
tion, patients report associated dysphagia and symptoms of
gastroesophageal reflux disease. Chest pain due to esopha-
geal spasms is also relieved by nitroglycerin, and there is no
association with exertion.

Approach to Management in the Primary Care
Setting

In the office setting, the approach to chest pain involves rapid
evaluation based on history and physical exam for life-
threatening causes and triaging to the appropriate level of
care. Patients with non-life-threatening causes can be evalu-
ated based on the possible etiology (Fig. 173).
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FIGURE 17.3 Approach to management in the primary care setting

Diagnostic Testing

Electrocardiogram

A 12-lead electrocardiogram is a simple, noninvasive diag-
nostic test that can be easily performed in the office setting
and should be performed on most patients with cardiovascu-
lar risk factors unless suspicion for cardiac etiology is very
low based on history and physical exam.The electrocardiogram
should be compared to prior electrocardiograms to evaluate
for any changes [3].
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Blood Testing

Blood testing does not add additional diagnostic information
for chest wall pain and gastroesophageal reflux disease.
Serum troponin, natriuretic peptide, and creatinine should be
ordered if cardiac etiology of chest pain is suspected.
Complete blood count, blood urea nitrogen, and creatinine
should be ordered for patients with high suspicion for
community-acquired pneumonia, which helps calculate the
CURB-65 score. CURB-65 gives 1 point each for confusion,
BUN >19 mg/dL, respiratory rate >30/min, systolic
BP <90 mmHg or diastolic BP <60 mmHg, or age >65.
Patients with scores 0 and 1 can be discharged home to
receive oral therapy [17].

Imaging
Chest X-Ray

The chest x-ray is a simple, noninvasive diagnostic test with
minimal radiation exposure. It helps assess for pneumonia,
cardiac silhouette, pulmonary vascular congestion, rib pathol-
ogy, pneumothorax, and pleural effusion [3].

X-Ray C-Spine

For patients suspected of cervical angina, X-ray C-spine in
AP and lateral views may show degenerative disease [11].

Transthoracic Echocardiogram

Patients with intermediate and high pretest probability for
coronary artery disease and patients with suspicion for car-
diac etiology of chest pain should undergo a transthoracic
echocardiogram. Wall motion abnormalities, pericardiac effu-
sion, systolic dysfunction, and valvular abnormalities can be
detected. When point-of-care ultrasonography (POCUS) is
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available and the providers have adequate experience, car-
diac POCUS can help in further triaging patients with suspi-
cion of acute coronary syndrome [3, 4, 12].

Diagnostic Testing for Obstructive Coronary
Artery Disease

In the office setting, patients presenting with chronic stable
angina should undergo further testing to evaluate for obstruc-
tive coronary artery disease, which is defined as >50%
obstruction of any one of the epicardial coronary arteries.
The approach to diagnostic testing is based on the pretest
probability of coronary artery disease. Patients with low pre-
test probability do not need further testing. Patients with
intermediate and high pretest probability need further test-
ing. Patients with symptoms and high pretest probability
should be given a cardiology referral to undergo invasive
cardiac angiography.

In patients with intermediate pretest probability, the test-
ing choice is based on local expertise, cost, and availability of
testing [3]. Here, we briefly discuss the various testing modali-
ties and discuss their use. Sensitivities and specificities of
testing are noted in Table 172 [18].

TaBLE 17.2 Sensitivity and specificity of diagnostic testing for
obstructive coronary artery disease

Sensitivity (%) Specificity (%)

Test 95% CI) 95% CI)
Exercise treadmill 58 (46-69) 62 (54-69)
ECG test

Stress echocardiogram 85 (80-89) 82 (72-89)
CCTA 97 (93-99) 78 (67-86)
SPECT 87 (83-90) 70 (63-76)
PET 90 (78-96) 85 (78-90)

Stress CMR 90 (83-94) 80 (69-88)
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In patients without baseline electrocardiographic abnor-
malities and ability to exercise >5 metabolic equivalents
(METs) without limitations due to body habitus or underly-
ing medical conditions such as osteoarthritis, peripheral
artery disease, frailty, or severe pulmonary disease, exercise
electrocardiography can be performed. Patients able to exer-
cise to stage III on the Bruce protocol with a negative ECG
have a low risk for CAD. Thus, exercise ECG provides impor-
tant prognostic information [3].

CT coronary angiography (CCTA) is a noninvasive test
that uses computed tomography to obtain high-resolution
images of the coronary arteries. CCTA has higher sensitivity
compared to stress imaging in detecting obstructive
CAD. However, performing CCTA in patients with a BMI of
more than 40 kg/m? is technically challenging. Stress testing
can be achieved with stress echocardiography and stress
SPECT/PET myocardial perfusion imaging (nuclear stress
test). Stress testing can be performed with exercise or with
pharmacologic agents. If the patient can exercise, exercise is
preferred over pharmacologic agents as this provides addi-
tional prognostic information (Fig. 174). Patients undergoing
CCTA vs. stress testing have similar outcomes at 2-3 years in
randomized trials. If the choice of preferred testing modality
is unclear, patients can be referred to cardiology [3].
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Intermediate-high pretest
likelihood of CAD

Age < 65 years Age > 65 years
or or
Less obstructive CAD More obstructive CAD
suspected suspected

CCTA favoured Stress testing favoured

FIGURE 17.4 Approach to testing in intermediate-high pretest likeli-
hood of coronary artery disease

Treatment of Non-Life-Threatening Causes
of Chest Pain

Treatment is based on the underlying etiology.

Chest wall pain: Treatment of most causes of chest wall pain is
conservative with pain control with acetaminophen or
NSAIDs. Patients rarely need opioids to manage pain.
Patients with herpes zoster symptom onset within 72 h or new
skin lesions should receive antiviral therapy. Patients with
cervical spondylosis benefit from physiotherapy to strengthen
the muscles around the neck (Fig. 175a) [11, 15, 16].
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Gastroesophageal reflux disease: Patients with typical features
of gastroesophageal reflux disease should be evaluated for
red flag signs such as dysphagia, odynophagia, GI bleeding,
weight loss, and early satiety. A trial of proton pump inhibi-
tors can be prescribed in the absence of red flags signs.
Refer to gastroenterology if red flag signs are present or if
esophageal dysmotility is suspected (Fig. 175b) [9].

Pneumonia: For patients presenting with community-acquired
pneumonia, pneumonia severity based on CURB-65 or
pneumonia severity index needs to be assessed. These
prognostic tools will help decide if patients need inpatient
admission for the management of community-acquired
pneumonia [17]. CURB-65 score of 0 or 1 can be consid-
ered for treatment at home. Beta-lactams, alone or com-
bined with macrolides, can be considered for empiric
antibiotic coverage (Fig. 175¢c). Detailed discussion about
the choice of antibiotics is available at the Infectious
Disease Society of America (IDSA) guidelines [17].

Chronic stable angina: Patients with chronic stable angina
should have 10-year atherosclerotic cardiovascular disease
risk calculated, and cardiovascular risk factors such as dia-
betes and hypertension should be aggressively controlled.
LDL cholesterol should be managed using statins. Nitrates
are the cornerstone for symptom relief. Patients should be
referred to cardiology if there is role for revascularization
based on the diagnostic testing with CCTA or stress tests
(Fig. 17.5d) [3].

Clinical Pearls

e A thorough history and physical examination are vital for
an accurate diagnosis and management of patients pre-
senting with chest pain.

e Having a broad differential diagnosis is essential for an
accurate diagnosis of chest pain.

e Patients presenting with chest pain should be rapidly
evaluated for life-threatening causes and triaged to the
appropriate level of care.

e Cardiovascular risk factors should be evaluated in patients
presenting with chest pain.
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Don’t Miss

Inferior myocardial infarction can present as epigastric
discomfort.

Women, patients with diabetes, and elderly patients can
present with atypical symptoms such as abdominal dis-
comfort, fatigue, syncope, or presyncope in the setting of
acute coronary syndrome.
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