Management of patients with chronic chest pain 
Number of hours: Classroom work - 5:00, independent work – 3:00.
Material and methodological support of the theme: table, multimedia presentation, laboratory data and instrumental methods of investigation.

Justification threads. Chest pain presents a diagnostic challenge in outpatient family medicine. Noncardiac causes are common, but it is important not to overlook serious conditions such as an acute coronary syndrome, pulmonary embolism, or pneumonia. In addition to a thorough history and physical examination, most patients should have a chest radiograph and an electrocardiogram. Patients with chest pain that is predictably exertional, with electrocardiogram abnormalities, or with cardiac risk factors should be evaluated further with measurement of troponin levels and cardiac stress testing. Risk of pulmonary embolism can be determined with a simple prediction rule, and a d-dimer assay can help determine whether further evaluation with helical computed tomography or venous ultrasound is needed. Fever, egophony, and dullness to percussion suggest pneumonia, which can be confirmed with chest radiograph. Although some patients with chest pain have heart failure, this is unlikely in the absence of dyspnea; a brain natriuretic peptide level measurement can clarify the diagnosis. Pain reproducible by palpation is more likely to be musculoskeletal than ischemic. Chest pain also may be associated with panic disorder, for which patients can be screened with a two-item questionnaire. Clinical prediction rules can help clarify many of these diagnoses. 

Chest pain is the chief complaint in about 1 to 2 percent of outpatient visits, and although the cause is often noncardiac, heart disease remains the leading cause of death in the many countres. Thus, distinguishing between serious and benign causes of chest pain is imperative, and diagnostic and prognostic questions are important in making this determination.

The purpose of the activity:

· General: The students should be able to describe main links of pathogenesis, clinical features, diagnostic and treatment of chronic chest pain.
· Specific: Provide a basic overview of the pathophysiology, diagnosis, and classification of chronic chest pain; evaluate guideline-based management strategies for the treatment of chronic chest pain; develop an individualized pharmacotherapy and monitoring plan for the management of chronic chest pain, when given specific patient information.
	Specific objectives:

The student should know: 
	Initial level of knowledge - abilities:

The student should be able to: 

	· Describe chronic chest pain classifications. 

· Describe the main mechanism of ethiopathogenesis. 

· Describe the main clinical features of chronic chest pain.
· List and describe the group of drugs that are used in the treatment of chronic chest pain and give specific examples of each.

· Make a treatment plan of patient with chronic chest pain.
	· analyze the complaints and anamnesis of patients.

· recognize the clinical signs.

· make a plan of examination of patients.

· diagnose the main causative diseases and conditions.

· interpret the data of instrumental and laboratory research techniques;

· differential diagnosis of condition.

· assess the possible complications as well as to evaluate the prognosis of these patients.

· provide medical aid to the patient.

· prescribe drugs, which are used in such patients 

· assess the patient's prognosis 


List of practical skills that students must master:

1. Evaluation of patients with chronic chest pain.

2. Interpretation of laboratory data that reflect pathology causing chronic chest pain.
3. Interpretation of tool data that reflect pathology leads to chronic chest pain.

4. Working out the scheme of diagnostic plan.

5. Prescribing basic treatment.

Materials for the self-study:

· Improvement of ECG interpretation and the test results with dosed physical activity of the subject.

·  Improvement of interpretation of results of laboratory methods of examination (blood lipids).

Graphological structure of the topic. 
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Indicative map of the work of students:

a) diagnosis criteria for checking them at the bedside;

b) choice of the most knowledgeable tests, laboratory and instrumental studies (possibly performed by students), confirming the diagnosis;

c) the appointment of treatment; prescribing (knowledge of the mechanism of action of drugs)

d) the choice of method of physical therapy treatment;

d) determining the prognosis and the patient's ability to work;

g) definition of disability;

c) disease prevention.

The epidemiology of chest pain differs markedly between outpatient and emergency settings. Cardiovascular conditions such as myocardial infarction (MI), angina, pulmonary embolism (PE), and heart failure are found in more than 50 percent of patients presenting to the emergency department with chest pain,3 but the most common causes of chest pain seen in outpatient primary care are musculoskeletal conditions, gastrointestinal disease, stable coronary artery disease (CAD), panic disorder or other psychiatric conditions, and pulmonary disease (Table 2).3,4 Unstable CAD rarely is the cause of chest pain in primary care, and around 15 percent of chest pain episodes never reach a definitive diagnosis. Despite these figures, when evaluating chest pain in primary care it is important to consider serious conditions such as stable or unstable CAD, PE, and pneumonia, in addition to more common (but less serious) conditions such as chest wall pain, peptic ulcer disease, gastroesophageal reflux disease (GERD), and panic disorder.

	TABLE 1

Epidemiology of Chest Pain in Primary Care
and Emergency Department Settings

	Diagnosis*
	Percentage of patients presenting with chest pain

	
	Primary care:
United States4
	Primary care:
Europe3
	Emergency
department3

	Musculoskeletal condition
	36
	29
	7

	Gastrointestinal disease
	19
	10
	3

	Serious cardiovascular disease†
	16
	13
	54

	Stable coronary artery disease
	10
	8
	13

	Unstable coronary artery disease
	1.5
	-
	13

	Psychosocial or psychiatric disease
	8
	17
	9

	Pulmonary disease‡
	5
	20
	12

	Nonspecific chest pain
	16
	11
	15

	

*-Diagnoses are listed in order of prevalence in United States.

†-Including infarction, unstable angina, pulmonary embolism, and heart failure.

‡ -Including pneumonia, pneumothorax, and lung cancer.

Adapted with permission from Klinkman MS, Stevens D, Gorenflo DW. Episodes of care for chest pain: a preliminary report from MIRNET. J Fam Pract 1994;38:349, with additional information from reference 3.


Clinical Diagnosis

Chest pressure with dyspnea commonly leads physicians and other health care professionals to consider an acute coronary syndrome such as unstable angina or MI, but these symptoms also may represent chest wall pain or PE. Dyspnea is common in patients with heart failure, whereas dyspnea with fever is characteristic of pneumonia and bronchitis. The usual descriptions of peptic ulcer disease and GERD include epigastric discomfort and retrosternal burning, but often it is difficult to distinguish clearly between classic "heartburn" and classic "chest pressure." Although it often is thought that symptoms of anxiety can help distinguish pulmonary diseases from other causes of chest pain, this is not a consistent finding and should not be relied upon. There is enough overlap among the clinical manifestations of different causes of chest pain to make "classic" symptoms unhelpful in differentiating among diagnoses and ruling out serious causes. However, there are several validated clinical decision rules that combine key groups of symptoms.

history and physical examination

It is important to obtain a clear history of the onset and evolution of chest pain, with particular attention to details such as location, quality, duration, and aggravating or alleviating factors. Certain key symptoms and clinical findings can help rule in or out specific diagnoses (Table 2).

	TABLE 2

Accuracy of Chest Pain Diagnosis Using the History
and Physical Examination

	Diagnosis* (overall
outpatient probability)
	Clinical finding
	LR+
	LR-
	Probability of diagnosis (%) if finding is:

	
	
	
	
	Present
	Absent

	Myocardial
infarction (2%)4
	Chest pain radiates to
both arms5
	7.10
	0.67
	13
	1

	
	Hypotension6
	3.80
	0.96
	7
	2

	
	S3 gallop7
	3.20
	0.88
	6
	2

	
	Diaphoresis8,9
	2.00
	0.64
	4
	1

	
	Pleuritic chest pain7
	0.17
	1.20
	< 1
	2

	
	Palpation of tender area reproduces chest pain8
	0.16
	1.20
	< 1
	2

	Pneumonia (5%)10,11
	Egophony11
	8.60
	0.96
	31
	5

	
	Dullness to percussion10
	4.30
	0.79
	18
	4

	
	Fever11
	2.10
	0.71
	10
	4

	Heart failure (2%)12
	Exertional dyspnea13
	1.20
	0
	2
	< 1

	
	Displaced apical impulse13
	17.00
	0.35
	26
	1

	Panic disorder (8%)4
	"Yes" on at least one item
of Autonomic Nervous
System Questionnaire14†
	1.30
	0.60
	10
	1

	Chest wall pain (36%)4
	Palpation of tender area reproduces chest pain15
	12.00
	0.78
	87
	30

	

LR+ = positive likelihood ratio; LR- = negative likelihood ratio.

*-Diagnoses are listed in order of clinical importance.

†-Screening questions: (1) "In the past six months, did you ever have a spell or an attack when all of a sudden you felt frightened, anxious, or very uneasy?" and (2) "In the past six months, did you ever have a spell or an attack when for no reason your heart suddenly began to race, you felt faint, or you could not catch your breath?"14



Determining whether pain is (1) substernal, (2) provoked by exertion, or (3) relieved by rest or nitroglycerin helps to clarify whether it is typical anginal pain (has all three characteristics), atypical anginal pain (has two characteristics), or nonanginal pain (has one characteristic). Anginal chest pain has a high risk for CAD in all age groups; atypical anginal chest pain carries intermediate risk for CAD in women older than 50 years and in all men; and nonanginal chest pain carries intermediate risk for CAD in women older than 60 years and men older than 40 years.

The likelihood of MI is higher if there is pain radiating to both arms, hypotension, an S3 gallop on physical examination, or diaphoresis. Other factors predicting MI include age greater than 60 years, male sex, and prior MI. MI is less likely if pain is sharp or pleuritic. If the pain is reproducible by palpation of a specific tender area, the likelihood of MI decreases but the likelihood of chest wall pain increases.15 A history of rheumatoid arthritis or osteoarthritis also increases the likelihood of chest wall pain. The Rouan decision rule reliably predicts which patients with chest pain and a normal or nonspecific electrocardiogram (ECG) are at higher risk for MI (Table 3). However, because up to 3 percent of patients initially diagnosed with a noncardiac cause of chest pain suffer death or MI within 30 days of presentation, patients with cardiac risk factors such as male sex, greater age, diabetes, hyperlipidemia, prior CAD, or heart failure warrant close follow-up.

	TABLE 3

Rouan Decision Rule for Myocardial Infarction

	Clinical Characteristics

	Age greater than 60 years

	Diaphoresis

	History of MI or angina

	Male sex

	Pain described as pressure

	Pain radiating to arm, shoulder, neck, or jaw

	Score*
	Risk of MI (%)

	0
	Up to 0.6

	1
	Up to 3.4

	2
	Up to 4.8

	3
	Up to 12.0

	4
	Up to 26.0

	

MI = myocardial infarction.

*-One point for each clinical characteristic.

note: At no level of risk can MI be completely ruled out.


Cardiac causes of chest pain may be related to aortic dissection, valvular heart disease, or inflammation of the myocardium or pericardium. In syndrome X ischemic type chest pain may occur in the absence of significant coronary artery disease.

Aortic dissection.  Sudden, severe, and often migratory chest pain occurs in most but not all patients with dissection of the ascending or descending aorta, but its diagnosis may require a high index of suspicion. It is most common in men older than age 60. The pain typically is cataclysmic in onset, and is often described as a "ripping" or "tearing" sensation. Pain is commonly felt in the anterior or posterior chest, or in the neck, throat, or jaw. Hypertension is the most important risk factor; less common associations include Marfan's syndrome, congenital bicuspid and unicommisural aortic valves, aortic coarctation and, rarely, pregnancy. Aortic dissection should be considered in any patient who presents with a catastrophic illness associated with hypertension, an aortic murmur, and unexplained physical findings of vascular origin. The presentation may be subtle, however; in one series, one-third of cases were initially misdiagnosed.

Valvular heart disease.  Significant valvular abnormalities, particularly of the aortic or mitral valves, may present with chest pain.

  •  Aortic stenosis should be considered whenever a patient presents with progressive angina, dyspnea, and/or syncope. A detailed physical examination of the heart should be performed to exclude "weak and delayed" arterial pulses, a sustained apical impulse, and characteristic auscultatory findings. The ECG may reveal left ventricular hypertrophy. It is important obtain an echocardiogram in patients with suspected aortic stenosis early in the evaluation since exercise stress testing may be contraindicated. 
  •  Patients with mitral stenosis infrequently experience chest pain. The pain often resembles angina and, although it is most commonly the result of pulmonary hypertension and right ventricular hypertrophy, may be due to underlying coronary artery disease or a coronary artery embolism. An atrial tachyarrhythmia with left atrial and pulmonary vascular distension is another cause of intermittent chest pain in mitral stenosis.  

   •Mitral valve prolapse (MVP) can cause chest pain. Mitral valve prolapse is a common heart valve abnormality, affecting 5- 10% of the population. MVP is especially common among women between 20 to 40 years of age. Chest pain with MVP is usually sharp and can be prolonged. Unlike angina, chest pain with MVP rarely occurs during or after exercise, and may not respond to nitroglycerin.
  •  Valvular pulmonic stenosis is a relatively common congenital defect, but a rare cause of chest pain in primary care practice. Pulmonic stenosis occurring later in life is associated with the carcinoid syndrome.

Pericarditis. The major clinical manifestations of acute pericarditis are chest pain (usually pleuritic), a pericardial friction rub, and widespread ST segment elevation on the electrocardiogram. At least two of these features, with or without an accompanying pericardial effusion, are usually present. The chest pain of acute pericarditis is typically of fairly sudden onset and occurs over the anterior chest. It is usually sharp and exacerbated by inspiration. However, dull, oppressive pain, difficult to distinguish from that of myocardial infarction, can also occur. The pain may decrease in intensity when the patient sits up and can radiate, especially to the trapezius ridge. 
Myocarditis. Myocarditis may present with both cardiac and systemic symptoms. When chest pain occurs it is usually associated with concomitant pericarditis. Systemic symptoms include fever, myalgias, and muscle tenderness noted. 
Syndrome X. Syndrome X is a syndrome of angina-like, non-gastrointestinal chest pain associated with normal coronary arteries; it is most commonly seen in premenopausal women. The pain is typical of angina in approximately one-half of patients and may be precipitated by exertion, although it also occurs at rest. The pain also often has characteristics atypical for epicardial CAD; it is more severe, prolonged, and is variably relieved with nitrates. An association with an underlying panic disorder has been described. The diagnosis is one of exclusion, generally made if coronary angiography does not demonstrate evidence of epicardial CAD. The pathogenesis of syndrome X is not clear; it may result from a variable combination of heightened visceral sensitivity to painful stimuli, coronary microvascular or endothelial dysfunction, and occult or early epicardial coronary artery disease. Therapies have variable efficacy. In general, the syndrome is not associated with an increased risk of myocardial infarction or mortality, with a 96 percent survival at seven years described for those with normal angiograms, including patients with an abnormal exercise test. However, while a normal angiogram may reassure these patients and hence reduce subsequent hospital utilization, many continue to have chest pain and functional impairment.Gastroesophageal disease and panic disorder are common causes of angina-like chest pain with normal coronary arteries that must be ruled out before a diagnosis of syndrome X is made.

Although heart failure alone is an uncommon cause of chest pain, it may accompany acute coronary syndrome, valvular disease, or MI. A displaced apical impulse and a history of MI also support this diagnosis. Almost all patients with heart failure have exertional dyspnea, so the absence of exertional dyspnea is helpful in ruling out this diagnosis.

Pulmonary causes of chest pain. The pulmonary causes of chest pain may be related to the pulmonary vessels, lung parenchyma, or pleural tissue.

Pulmonary vasculature. Chest pain caused by abnormalities of the pulmonary vessels may be due to an acute problem such as a pulmonary embolism or a chronic condition such as pulmonary hypertension.

Pulmonary hypertension and cor pulmonale. Patients with secondary pulmonary hypertension often have symptoms that reflect the underlying etiology (eg, chronic obstructive pulmonary disease, pulmonary embolic disease, collagen vascular disease). There are, however, symptoms directly attributable to secondary pulmonary hypertension including dyspnea on exertion, fatigue, lethargy, chest pain, and syncope with exertion. Typical exertional angina has been reported in patients with mitral stenosis or congenital heart disease and cor pulmonale even in the presence of normal coronary arteries. The mechanism by which angina occurs is unclear; both pulmonary artery stretching and right ventricular ischemia have been proposed. 

Primary pulmonary hypertension is a rare disease. Most patients present with exertional dyspnea, which is indicative of an inability to increase cardiac output with exercise. Exertional chest pain, syncope, and edema are indications of more severe pulmonary hypertension and impaired right heart function. 

Lung parenchyma. Causes of chest pain related to the lung parenchyma include infection, cancer, or chronic diseases such as sarcoidosis.

 Findings that suggest pneumonia include fever, egophony, and dullness to percussion, but their absence does not rule out the diagnosis. Although chest pain in patients with chronic obstructive pulmonary disease and at least four previous acute exacerbations of chronic bronchitis is more likely to be caused by a recurrent exacerbation of bronchitis or pneumonia, these patients are also at greater risk for CAD or acute coronary syndrome. The Diehr diagnostic rule, developed in a large study from 1984, uses seven clinical findings to predict the likelihood of pneumonia (Table 5).

	TABLE 5

Diehr Rule for Diagnosing Pneumonia in Adults with Acute Cough

	Finding
	Points

	Rhinorrhea
	-2

	Sore throat
	-1

	Myalgia
	1

	Night sweats
	1

	Sputum all day
	1

	Respiratory rate more than
25 breaths per minute
	2

	Temperature more than
100ºF (37.8ºC)
	2

	Total points
	Probability of pneumonia
(%; overall probability = 3)

	-3
	0.0

	-2
	0.7

	-1
	1.6

	0
	2.2

	1
	8.8

	2
	10.3

	3
	25.0

	≥4
	29.4


Cancer. Isolated chest pain is a relatively rare presentation of lung cancer. The chest pain experienced by 25 to 50 percent of lung cancer patients is usually in association with cough, dyspnea, weight loss or hemoptysis. Some patients have a dull, intermittent pain on the side of the tumor; severe or persistent pain often indicates chest wall or mediastinal invasion.

Sarcoidosis. Chest pain is a common manifestation of pulmonary sarcoidosis, although it rarely occurs in isolation; most commonly it is accompanied by cough and dyspnea. Granulomatous involvement of the ventricular septum and conduction system of the heart can lead to a variety of arrhythmias (including heart block) and sudden death; such involvement may be heralded by chest pain, palpitations, syncope, or dizziness. 

Pleura and pleural space. Pleuritic chest pain is caused by irritation of nerve endings of pain fibers in the costal pleura. It often has a stabbing quality that worsens with inspiration. Pain referred from the pleura may be felt in the thoracic wall in the areas of skin innervated by the intercostal nerves.

Pneumothorax. A spontaneous pneumothorax (as well as an acute pulmonary embolus) should be considered in any patient who complains of the sudden onset of pleuritic chest pain and respiratory distress. A primary spontaneous pneumothorax usually occurs without a precipitating event in a person (most commonly young, tall, adult male smoker) with no clinical lung disease; recurrence is common. A secondary spontaneous pneumothorax occurs as a complication of underlying lung disease such as chronic obstructive pulmonary disease or pneumocystis pneumonia.

A tension pneumothorax is rare, but potentially life-threatening unless treated emergently. It occurs when a tissue flap from the injured lung creates a one-way valve, progressively trapping air in the intrapleural space during inspiration. Respiratory failure occurs as the healthy lung is compressed. Physical findings include a unilateral loss of breath sounds with hypertympany, shift of the trachea away from the injured side, and jugular venous distension. The diagnosis is based upon a characteristic history and examination; it should be emergently treated prior to a confirmatory chest radiograph. Decompression is accomplished by inserting a large-bore needle into the second intercostal space in the midclavicular line on the affected side.

Pleuritis/serositis. Pleuritis is an inflammation of the parietal and serous pleura of the lung. Viral pleurisy is a common cause of pleuritic chest pain in young adults. Other causes include autoimmune diseases such as systemic lupus erythematosus or rheumatoid arthritis, and drugs that can cause a lupus-like syndrome including procainamide, hydralazine, isoniazid, and others.

Pleural effusion.  A patient with a significant pleural effusion is more likely to present with dyspnea or vague chest discomfort than with typical "pleuritic" chest pain, except in the setting of pleuritis.

Psychogenic/psychosomatic causes of chest pain.  Chest pain may be a presenting symptom of panic disorder, depression, and hypochondriasis, as well as cardiac, cancer, or other phobias.

A report of patients evaluated in an emergency department for chest pain found that 20 percent had panic disorder as the etiology. Reviews of the literature have estimated that approximately one-third of patients presenting to the emergency room for chest pain have a psychiatric disorder, while approximately one-half of patients with noncardiac chest pain have various psychiatric diagnoses. Among patients with chest pain due to CAD, 20 to 30 percent also have a coexisting psychiatric disorder. Hyperventilation, which is associated with panic attacks, can also result in nonanginal chest pain and occasionally electrocardiographic changes, particularly nonspecific ST and T wave abnormalities.

Given its prevalence and long-term negative impact on function, panic disorder and other psychosocial pathology should be actively considered in evaluating the patient who complains of chest pain of uncertain etiology. Vigilance is necessary since patients with psychiatric disorders may develop organic disease. In addition, ischemia may occur during a panic attack in a patient with CAD. Thus organic disease must be reasonably excluded before ascribing chest pain to a nonorganic origin.

Two simple questions4 are a highly sensitive screen for panic disorder:

• "In the past six months, did you ever have a spell or an attack when all of a sudden you felt frightened, anxious, or very uneasy?"

• "In the past six months, did you ever have a spell or an attack when for no reason your heart suddenly began to race, you felt faint, or you couldn't catch your breath?"14
A "yes" on either item is a positive screen, and a "no" on both items makes panic disorder unlikely. However, neither these questions nor a general clinical impression are specific enough to allow a definite diagnosis of anxiety-related noncardiac chest pain, and a positive screen should not preclude further cardiac testing in patients with cardiac risk factors.

Anxiety, depression, and panic attacks are frequently associated with chest pain lasting from minutes to days. The pain can be sharp or dull. It is usually accompanied by shortness of breath, or the inability to take a deep breath. Emotional stress can aggravate chest pain, but the pain is generally not related to exertion, and is not relieved by nitroglycerin. These patients often breath too fast (hyperventilate), causing light-headedness and numbness and tingling in the lips and fingers. Coronary artery disease risk factors are typically absent in these patients. Since there is no test for panic attacks, patients with chest pain usually undergo tests to exclude coronary artery disease and other causes of chest pain.

Gastrointestinal disease can cause chest pain, but the history and physical examination are relatively inaccurate for ruling in or ruling out serious gastrointestinal pathology,24 and it is important first to rule out immediately life-threatening cardiovascular and pulmonary causes of chest pain. Reflux, or regurgitation of stomach contents and acid into the esophagus can cause heart burn and chest pain. Spasm of the muscle of the esophagus can also cause chest pain which can be indistinguishable from chest pain caused by angina or a heart attack. The cause of esophageal muscle spasm is not known. Pain of esophageal spasm can respond to nitroglycerin in a similar manner as angina. Gallstones can cause severe pain of the upper abdomen, back and chest. Gallbladder attacks can mimic the pain of angina and heart attack.

Musculoskeletal chest pain includes all causes of chest pain that arise from lesions in the chest wall, including the muscles, ribs, and costal cartilages, and the spine, including the intercostal nerves. The proportion of patients with chest pain having a musculoskeletal source varies with the clinical setting. Pain originating from the chest wall may be due to muscle strain or spasm, Herpse zoster , degenerative joint disease of cervical or thoracic spine, costochondritis or rib fractures. It is more common in ambulatory patients presenting to their primary care physician than in adult patients presenting to an emergency department. Musculoskeletal chest pain also occurs more frequently among women than men. Musculoskeletal chest pain is often insidious and persistent, lasting for hours to weeks. It is frequently sharp and localized to a specific area (such as the xiphoid, lower rib tips, or midsternum), but may be diffuse and poorly localized. The pain may be positional or exacerbated by deep breathing, turning, or arm movement; the first two, however, are also noted in a variety of visceral processes, particularly those involving the pleura and pericardium. Muscle spasm and strain can result from vigorous, unusual twisting and bending. Fractured ribs resulting from trauma or cancer involvement can cause significant chest pain. Common cancers that metastasize to the ribs include breast and prostate cancer. 

Compression of the nerve roots by bone spurs as they exit the spinal cord can cause pain. Nerve compression can also cause weakness and numbness in the upper arm and chest. Nerve irritation also occurs with shingles (herpes zoster infection of the nerves), which can cause chest pain days before any typical rash appears. 

Diagnostic Testing

Once the clinical examination has narrowed the differential diagnosis, diagnostic testing helps determine whether the patient has a serious condition (Table 6). Most adults with chest pain should have at least an ECG and a chest radiograph, unless the history and physical examination suggest an obviously nonthreatening cause of chest discomfort.

MAJOR RECOMMENDATIONS

Objectives
· Pain caused by myocardial ischaemia or impending infarction must be differentiated from nonischaemic chest pain. Nonischaemic pain may be caused by other severe conditions that require acute treatment, such as pericarditis, aortic dissection, and pulmonary embolism. 

· Remember that patients at risk can have ischaemic chest pain in addition to nonischaemic chest pain. 

· Differentiate between stable and unstable angina. 

Myocardial Ischaemic Pain
· The main feature of myocardial ischaemia (impending infarction) is usually prolonged chest pain. Typical characteristics of the pain include: 

· Duration usually over 20 minutes 

· Located in the retrosternal area, possibly radiating to the arms (usually to the left arm), back, neck, or the lower jaw 

· The pain is described as pressing or heavy or as a sensation of a tight band around the chest; breathing or changing posture does not notably influence the severity of the pain. 

· The pain is continuous, and its intensity does not alter 

· The symptoms (pain beginning in the upper abdomen, nausea) may resemble the symptoms of acute abdomen. Nausea and vomiting are sometimes the main symptoms, especially in inferoposterior wall ischaemia. 

· In inferoposterior wall ischaemia, vagal reflexes may cause bradycardia and hypotension, presenting as dizziness or fainting.

· Electrocardiogram (ECG) is the key examination during the first 4 hours after pain onset, but normal ECG does not rule out an imminent infarction. 

· Markers of myocardial injury (cardiac troponins T and I, creatine kinase-MB mass) start to rise about 4 hours after pain onset. An increase of these markers is diagnostic of myocardial infarction irrespective of ECG findings. 

· Minor signs of myocardial infarction in ECG, see Table 1 in the original guideline document

Nonischaemic Causes of Chest Pain
· For nonischaemic causes of chest pain, see Table 6. 

· For ECG changes resembling those of a myocardial infarction (MI), see Table 7.

Table 6

Nonischaemic Causes of Chest Pain

	Illness/condition
	Differentiating symptoms and signs

	Reflux oesophagitis, oesophageal spasm
	· No ECG changes 

· Heartburn 

· Worse in recumbent position, but also while straining, like angina pectoris 

· The most common cause of chest pain

	Pulmonary embolism
	· Tachypnoea, hypoxaemia, hypocarbia 

· No pulmonary congestion on chest x-ray 

· Clinical presentation may resemble hyperventilation. 

· Both arterial oxygen pressure (PaO2) and partial arterial pressure of carbon dioxide (PaCO2) decreased. 

· Pain is not often marked. 

· D-dimer assay positive 

	Hyperventilation
	Hyperventilation Syndrome

· The main symptom is dyspnoea, as in pulmonary embolism. 

· Often a young patient 

· Tingling and numbness of the limbs, dizziness 

· PaCO2 decreased, PaO2 increased or normal

Secondary Hyperventilation

· Attributable to an organic illness/cause; acidosis, pulmonary embolism, pneumothorax, asthma, infarction, etc. 

	Spontaneous pneumothorax
	· Dyspnoea is the main symptom. 

· Auscultation and chest x-ray

	Aortic dissection
	· Severe pain with changing localization 

· Type A dissection sometimes obstructs the origin of a coronary artery (usually the right) with signs of impending inferoposterior infarction 

· Pulses may be asymmetrical 

· Sometimes broad mediastinum on chest x-ray 

· New aortic valve regurgitation 

	Pericarditis
	· Change of posture and breathing influence the pain. 

· A friction sound may be heard. 

· ST-elevation but no reciprocal ST depression

	Pleuritis
	· A stabbing pain when breathing. The most common cause of stabbing pain is, however, caused by prolonged cough 

	Costochondral pain
	· Palpation tenderness, movements of chest influence the pain 

· Might also be an insignificant incidental finding 

	Early herpes zoster
	· No ECG changes, rash 

· Localized paraesthesia before rash 

	Ectopic beats
	· Transient, in the area of the apex 

	Peptic ulcer, cholecystitis, pancreatitis
	· Clinical examination (inferior wall ischaemia may resemble acute abdomen) 

	Depression
	· Continuous feeling of heaviness in the chest, no correlation to exercise 

· ECG normal 

	Alcohol-related
	· A young male patient in a casualty department, inebriated


Table 7. 
ECG Changes Resembling Those of an MI

	ST changes resembling those of acute ischaemia

	ST segment elevation
	Early repolarization in V1–V3. Seen particularly in athletic men ("athlete's heart")
Acute myopericarditis in all leads except V1, aVR. Not resolved with a beta-blocker.
Pulmonary embolism – in inferior leads
Hyperkalaemia
Hypertrophic cardiomyopathy

	ST segment depression
	Sympathicotonia
Hyperventilation
Pulmonary embolism
Hypokalaemia
Digoxin
Antiarrhythmics
Psychiatric medication
Hypertrophic cardiomyopathy
Reciprocal ST depression of an inferior infarction in leads V2–V3–V4
Circulatory shock

	QRS changes resembling those of Q wave infarction
	Hypertrophic cardiomyopathy
Wolff-Parkinson-White (WPW) syndrome
Myocarditis
Blunt cardiac injury
Massive pulmonary embolism (QS in leads V1–V3)
Pneumothorax
Cardiac amyloidosis
Cardiac tumours
Progressing muscular dystrophy
Friedreich's ataxia

	ST changes resembling those of a non-Q wave infarction
	Increased intracranial pressure – subarachnoid bleed – skull injury
Hyperventilation syndrome
Post-tachyarrhythmia state
Circulatory shock – haemorrhage – sepsis
Acute pancreatitis
Myopericarditis


The Acute Cardiac Ischaemia (ACI) diagnostic instrument is effective in the diagnosis of cardiac ischaemia. Other effective technologies include the Acute Cardiac Ischaemia-Time Insensitive Predictive Instrument (ACI-TIPI), the prehospital ECG, the Goldman chest pain protocol, and the ECG exercise test .

pneumonia and heart failure

Chest radiograph generally is considered the reference standard for patients suspected of having pneumonia, and it is the standard against which clinical evaluations for pneumonia are compared.10 An abnormal ECG and cardiomegaly on chest radiograph increase the likelihood of heart failure among patients with chest pain,26 and brain natriuretic peptide (also known as B-type natriuretic peptide) level has been found to be reliable for detecting heart failure in patients presenting with acute dyspnea. Brain natriuretic peptide level is particularly helpful for ruling in heart failure if it is more than 500 pg per mL (500 ng per L), and for ruling out heart failure if it is less than 100 pg per mL (100 ng per L).

chest wall pain

Chest wall pain usually can be diagnosed by history and physical examination if other etiologies have been excluded. Measurement of the sedimentation rate generally is not helpful in making the diagnosis; in unusual situations, radiography may be helpful.
The differential diagnosis of musculoskeletal chest pain has been divided into three categories:

•  Isolated musculoskeletal chest pain syndromes (costosternal, posterior chest wall syndromes)

•  Rheumatic diseases

•  Nonrheumatic systemic diseases

Isolated musculoskeletal chest pain syndromes. There are a number of chest wall syndromes with chest pain associated with musculoskeletal inflammation.

•  "Costochondritis" is one of the more common presentations of musculoskeletal chest pain. It is a diffuse pain syndrome, in which multiple areas of tenderness are found that reproduce the described pain. The upper costal cartilages at the costochondral or costosternal junctions are most frequently involved. The areas of tenderness are not accompanied by heat, erythema, or localized swelling.

•  Chest wall pain occurring after coronary artery bypass surgery may be a result of incisional discomfort, of internal mammary artery grafting, or related to sternal wires.

•  Costovertebral joint dysfunction syndrome is an uncommon condition that causes posterior chest wall pain and may mimic a pulmonary embolism. Thoracic disk herniation is another unusual cause of posterior chest pain; the pain is sometimes dermatomal and "band-like," and retrosternal or retrogastric pain has also been described.

• Slipping rib syndrome is a common disorder that is characterized by subluxation of tips of the lower (8-10) cartilages. The subluxated tips may impinge on the intercostal nerves and cause pain. History of previous chest trauma may be obtained. Treatment is by reassurance or local nerve block. Surgery is sometime required.

• Fibromyalgia is a common functional disorder causing chronic chest pain that has the following suggestive features: 1) symptoms over 3 months; 2) widespread aching pain and stiffness involving chest, neck, shoulder, and periscapular wall; 3) pain affected by weather, physical activity, and psychological stress; 4) impaired sleep; fatigue and morning stiffness; associated anxiety, depression, chronic fatigue; 5) multiple discrete tender points on physical examination; and 6)  normal lab tests and exclusion of common clinical conditions.  Patients with fibromyalgia also frequently have associated functional cardiac and esophageal pain and psychosomatic disorders.  Drugs that suppress nociception such as antidepressants (duloxitine, milnacipran) tricyclics, anticonvulsants (pregabalin), and aerobic exercises and cognitive behavioral therapy may be useful.

Table 9.

Diagnostic criteria in mitral valve prolapse
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  - Rheumatic diseases. Involvement of thoracic joints in rheumatic diseases can be associated with musculoskeletal chest wall pain. Examples include rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, and fibromyalgia.

-  Nonrheumatic systemic diseases. Several systemic disorders are characterized by bony involvement that can lead to chest wall pain. Examples include stress fractures, neoplasms, and sickle cell anemia.

Skin and sensory nerves. Chest pain may be the presenting symptom of herpes zoster (shingles); it may precede the characteristic rash and, rarely, zoster may occur without a rash. Dysesthesia is usually present in the affected dermatome. Postherpetic and postradiation neuralgia are other unusual causes of chest pain.

Gastrointestinal causes of chest pain. The heart and esophagus share similar neurologic innervation. Thus, it may be difficult to distinguish between chest pain due to myocardial ischemia and that originating from the esophagus based upon the history alone. Esophageal disease may cause symptoms thought "classical" for myocardial ischemia, including a sensation of chest pressure, provocation with exercise or emotion, palliation by rest or nitrates, or a crescendo pattern. After a history was taken independently by a cardiologist and a gastroenterologist, an accurate diagnosis was made in only 40 and 30 percent of patients with myocardial disease and reflux esophagitis, respectively. Any patient at risk for CAD who presents with anginal-quality chest pain should have myocardial ischemia ruled out before being given a gastroenterologic diagnosis. Neither the clinical history nor the response of new chest pain to a "GI cocktail" (eg, viscous lidocaine and antacid) reliably differentiates the diagnoses, which often coexist. 

Gastroesophageal reflux disease. Chest pain due to gastroesophageal reflux disease (GERD) can mimic angina pectoris and may be described as squeezing or burning, located substernally and radiating to the back, neck, jaw or arms, lasting anywhere from minutes to hours, and resolving either spontaneously or with antacids. It may occur after meals, awaken patients from sleep, and be exacerbated by emotional stress. The preponderance of patients with reflux-induced chest pain also have typical reflux symptoms (ie, dyspepsia, regurgitation, acid taste). After cardiac disease has been ruled out, a trial of acid suppression may assist in the diagnosis of GERD.

Esophageal hyperalgesia. There are considerable experimental data to indicate that some patients with noncardiac chest pain have a lower threshold for esophageal pain than normal subjects. Studies utilizing intraesophageal balloon distension have shown that many patients with unexplained chest pain experience their pain at a lower volume of balloon inflation than that found in appropriate control subjects.Some patients with syndrome X may have a similar problem in which there is altered sensory awareness to cardiac events, the so-called "sensitive heart".

Abnormal motility patterns and achalasia. The relatively uncommon diagnosis of a motility disorder or esophageal spasm should be entertained if chest pain is associated with dysphagia, and a barium swallow study does not reveal an anatomic abnormality of the esophagus.

Esophageal rupture and mediastinitis. Spontaneous perforation of the esophagus most commonly results from a sudden increase in intraesophageal pressure combined with negative intrathoracic pressure caused by straining or vomiting (effort rupture of the esophagus or Boerhaave's syndrome). Other causes of perforation include caustic ingestion, pill esophagitis, Barrett's ulcer, infectious ulcers in patients with AIDS, and following dilation of esophageal strictures. The classical history in a patient with Boerhaave's syndrome is one of severe retching and vomiting followed by excruciating retrosternal chest and upper abdominal pain. Odynophagia, tachypnea, dyspnea, cyanosis, fever, and shock develop rapidly thereafter. 

Medication-induced esophagitis. Medications can induce esophageal abnormalities via both systemic and local actions. The types of medication causing direct esophageal injury can be roughly divided into antibiotics (most commonly doxycycline), antiinflammatory agents (especially aspirin), and others including potassium chloride, quinidine preparations, iron compounds, emepronium, alprenolol, pinaverium are common etiologies. The typical patient with medication-induced esophagitis does not have a history of prior esophageal disease. Patients will often present with the sudden onset of odynophagia and retrosternal pain; the pain may be so severe that swallowing saliva is difficult. Patients often relate (after careful questioning) the onset of symptoms to the swallowing of a pill without water, commonly at bedtime.

Other gastrointestinal causes of chest pain. The possibility of radiating or referred visceral pain due to peptic ulcer disease, cholecystitis or biliary colic, pancreatitis, kidney stones or even appendicitis should be considered in any patient with unexplained chest pain.

Pain referred to the chest. Referred pain may occur when the same spinal cord segments supplying dermatomal areas of the chest wall also innervate the very sensitive parietal pleura or peritoneum. As an example, irritation of the mediastinal pleura or of the central diaphragm due to gallbladder or liver disease may result in neck and shoulder pain, while more peripheral diaphragmatic irritation may result in inferior chest pain. A herniated thoracic disc may cause "band-like" anterior chest pain.

Figure 1. Algorithm for the outpatient diagnosis of causes of chest pain. (ECG = electrocardiography; CT = computed tomography.)

Recommended Diagnostic Strategy

An algorithm illustrating the dicussed diagnostic strategy is provided in Figure 1. When a patient presents with new chest pain, a typical or an atypical anginal pattern, pain radiation or diaphoresis, cardiac risk factors, or ischemic ECG changes, serial measurement of troponins should be considered to determine whether hospitalization or outpatient evaluation with stress testing is warranted. If the probability of PE is low, based on the Wells score, a negative d-dimer result eliminates the need for further testing; an abnormal d-dimer or moderate to high probability of PE should prompt helical CT and venous ultrasound examination to guide further management. Fever, egophony, or dullness to percussion should prompt evaluation for pneumonia with chest radiograph. If life-threatening causes of chest pain are ruled out, then a history of spontaneous anxiety, palpitations, faintness, or dyspnea suggests panic disorder. A history of exertional dyspnea and a displaced apical impulse should prompt investigation for heart failure. Gastrointestinal symptoms should prompt further evaluation.
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Figure 2. Causes of chest pain.
Tasks for independent work:

1. What is the definition of chronic chest pain?

2. What are the main causes of chronic chest pain?

3. What are the main pathogenetic links chronic chest pain?

4. What laboratory tests are used in patients with chronic chest pain?

5. What imaging studies are used in patients with chronic chest pain?

Tests

1. A 49-year-old patient complains of fever of 37,5°С, chest pain, dyspnea. On physical examination: Sound 1 is clapping; Sound 2 is accentuated in the pulmonary artery, opening snap, presystolic murmurs are auscultated. What is the most useful investigation for valvular disorder assessment?

1. Phonocardiography

2. Electrocardiogram (ECG)

3. Chest X-ray

4. Echocardiography + dopplerechocardiography

5. Ballistocardiogramme

2. A 36-year-old male, at 4:00 a.m. had an intensive attack of lacerating chest pain, which was accompanied by weakness, cold perspiration, fear of death. ECG: dome-shaped ST segment elevation in leads ІІ, ІІІ, aVF, V5, V6. After pain relieving the ECG has normalised. What is the preliminary diagnosis?

1. Dilated cardiomyopathy

2. Variant (Prinzmetals) angina

3. Prolonged angina attack

4. Myocardial infarction of the back side of left ventricular wall

5. Acute pericarditis

3. A 38 y.o. patient has been treated in a hospital. A fever of 39°С, chest pain which is worsened by breathing, cough, brownish sputum appeared on the 7-th day of the treatment. Chest X- ray shows left lower lobe infiltrate. Which of the following is the treatment of choice for this patient?

1. Penicillin

2. Tetracycline

3. Cephalosporins of the III generation

4. Erythromycin

5. Streptomycin

4. A 14 year old patient complains of chest pain, temperature up to 38,5oC, breathlessness. He had acute tonsillitis 2 weeks ago. He is in grave condition. The skin is pale. Heart borders are dilated, heart sounds are quiet. Above total heart area you can hear pericardium friction sound. Electrocardiogram: the descent of QRS voltage, the inversion T. The liver is enlarged by 3 cm. ESR - 4 mm/h, ASL - 0 - 1260, C-reactive protein +++. Your diagnosis:

1. Septic endocarditis

2. Rheumatic endocarditis

3. Rheumatic pericarditis

4. Rheumatic pancarditis

5. Rheumatic myocarditis

5. A patient complains about strong dyspnea that is getting worse during physical activity. Presentations appeared suddenly 2 hours ago at work: acute chest pain on the left, cough. Thepain was abating, but dyspnea, dizziness, pallor, cold sweat and cyanosis were progressing. Vesicular respiration is absent, X-ray picture shows a shadow on the left. What pathology might be suspected?

1. Pulmonary infarction

2. Left-sided pneumonia

3. Spontaneous left-sided pneumothorax

4. Pleuritis

5. Pulmonary abscess

6. A 25 year old man has a sudden onset of chest pain on the right and dyspnea. His trachea is deviated to the left. All of the following would be anticipated EXCEPT:

1. Absence of rhonchi

2. Distant breath sounds on the right

3. Hyperresonance over the right chest

4. Absence of rales

5. Pleural friction rub on the left

7. A patient complains about strong dyspnea that is getting worse during physical activity. Presentations appeared suddenly 2 hours ago at work: acute chest pain on the left, cough. Thepain was abating, but dyspnea, dizziness, pallor, cold sweat and cyanosis were progressing. Vesicular respiration is absent, X-ray picture shows a shadow on the left. What pathology might be suspected?

1. Pulmonary infarction

2. Pleuritis

3. Pulmonary abscess

4. Left-sided pneumonia

5. Spontaneous left-sided pneumothorax
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