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TABLE 264-1 New York Heart Association Functional Classification
Class I
No limitation of physical activity
 No symptoms with ordinary
exertion
Class II
Slight limitation of physical activity
Ordinary activity causes symptoms

Class III
 Marked limitation of physical activity
 Less than ordinary activity causes
symptoms
Asymptomatic at rest
Class IV
 Inability to carry out any physical
activity without discomfort
Symptoms at rest
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Source: Modified from The Criteria Committee of the New York Heart Association.
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2. The anatomic abnormalities. Which chambers are involved? Are
they hypertrophied, dilated, or both? Which valves are affected?
Are they regurgitant and/or stenotic? Is there pericardial involvement? Has there been a myocardial infarction?
3. The physiologic disturbances. Is an arrhythmia present? Is there
evidence of congestive heart failure or myocardial ischemia?
4. Functional disability. How strenuous is the physical activity
required to elicit symptoms? The classification provided by the
NYHA has been found to be useful in describing functional disability (Table 264-1).
One example may serve to illustrate the importance of establishing
a complete diagnosis. In a patient who presents with exertional chest
discomfort, the identification of myocardial ischemia as the etiology
is of great clinical importance. However, the simple recognition of
ischemia is insufficient to formulate a therapeutic strategy or prognosis until the underlying anatomic abnormalities responsible for the
myocardial ischemia, e.g., coronary atherosclerosis or aortic stenosis,
are identified and a judgment is made about whether other physiologic
disturbances that cause an imbalance between myocardial oxygen
supply and demand, such as severe anemia, thyrotoxicosis, or supraventricular tachycardia, play contributory roles. Finally, the severity of
the disability should govern the extent and tempo of the workup and
strongly influence the therapeutic strategy that is selected.
The establishment of a correct and complete cardiac diagnosis usually commences with the history and physical examination (Chap.
267). Indeed, the clinical examination remains the basis for the diagnosis of a wide variety of disorders. The clinical examination may then
be supplemented by five types of laboratory tests: (1) ECG (Chap.
268), (2) noninvasive imaging examinations (chest roentgenogram,
echocardiogram, radionuclide imaging, computed tomographic imaging, positron emission tomography, and magnetic resonance imaging)
(Chap. 270e), (3) blood tests to assess risk (e.g., lipid determinations,
C-reactive protein [Chap. 291e]) or cardiac function (e.g., brain
natriuretic peptide [BNP] [Chap. 279]), (4) occasionally specialized
invasive examinations (i.e., cardiac catheterization and coronary arteriography [Chap. 272]), and (5) genetic tests to identify monogenic
cardiac diseases (e.g., hypertrophic cardiomyopathy [Chap. 287],
Marfan’s syndrome [Chap. 427], and abnormalities of cardiac ion
channels that lead to prolongation of the QT interval and an increase
in the risk of sudden death [Chap. 276]). These tests are becoming
more widely available.
FAMILY HISTORY
In eliciting the history of a patient with known or suspected cardiovascular disease, particular attention should be directed to the family
history. Familial clustering is common in many forms of heart disease.
Mendelian transmission of single-gene defects may occur, as in hypertrophic cardiomyopathy (Chap. 287), Marfan’s syndrome (Chap.
427), and sudden death associated with a prolonged QT syndrome
(Chap. 277). Premature coronary disease and essential hypertension,
type 2 diabetes mellitus, and hyperlipidemia (the most important risk
factors for CAD) are usually polygenic disorders. Although familial
transmission may be less obvious than in the monogenic disorders, it is
helpful in assessing risk and prognosis in polygenic disorders, as well.
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Familial clustering of cardiovascular diseases not only may occur on
a genetic basis but also may be related to familial dietary or behavior
patterns, such as excessive ingestion of salt or calories and cigarette
smoking.
ASSESSMENT OF FUNCTIONAL IMPAIRMENT
When an attempt is made to determine the severity of functional
impairment in a patient with heart disease, it is helpful to ascertain the
level of activity and the rate at which it is performed before symptoms
develop. Thus, it is not sufficient to state that the patient complains
of dyspnea. The breathlessness that occurs after running up two long
flights of stairs denotes far less functional impairment than do similar
symptoms that occur after taking a few steps on level ground. Also,
the degree of customary physical activity at work and during recreation should be considered. The development of two-flight dyspnea
in a well-conditioned marathon runner may be far more significant
than the development of one-flight dyspnea in a previously sedentary
person. The history should include a detailed consideration of the
patient’s therapeutic regimen. For example, the persistence or development of edema, breathlessness, and other manifestations of heart failure in a patient who is receiving optimal doses of diuretics and other
therapies for heart failure (Chap. 279) is far graver than are similar
manifestations in the absence of treatment. Similarly, the presence of
angina pectoris despite treatment with optimal doses of multiple antianginal drugs (Chap. 293) is more serious than it is in a patient on no
therapy. In an effort to determine the progression of symptoms, and
thus the severity of the underlying illness, it may be useful to ascertain
what, if any, specific tasks the patient could have carried out 6 months
or 1 year earlier that he or she cannot carry out at present.
ELECTROCARDIOGRAM
(See also Chap. 268) Although an ECG usually should be recorded
in patients with known or suspected heart disease, with the exception
of the identification of arrhythmias, conduction abnormalities, ventricular hypertrophy, and acute myocardial infarction, it generally does
not establish a specific diagnosis. The range of normal electrocardiographic findings is wide, and the tracing can be affected significantly
by many noncardiac factors, such as age, body habitus, and serum
electrolyte concentrations. In general, electrocardiographic changes
should be interpreted in the context of other abnormal cardiovascular
findings.
ASSESSMENT OF THE PATIENT WITH A HEART MURMUR
(Fig. 264-1) The cause of a heart murmur can often be readily elucidated from a systematic evaluation of its major attributes: timing,
duration, intensity, quality, frequency, configuration, location, and
radiation when considered in the light of the history, general physical examination, and other features of the cardiac examination, as
described in Chap. 267.
The majority of heart murmurs are midsystolic and soft (grades
I–II/VI). When such a murmur occurs in an asymptomatic child or
young adult without other evidence of heart disease on clinical examination, it is usually benign and echocardiography generally is not
required. By contrast, two-dimensional and Doppler echocardiography (Chap. 270e) are indicated in patients with loud systolic murmurs
(grades ≥III/VI), especially those that are holosystolic or late systolic,
and in most patients with diastolic or continuous murmurs.
PITFALLS IN CARDIOVASCULAR MEDICINE
Increasing subspecialization in internal medicine and the perfection
of advanced diagnostic techniques in cardiology can lead to several
undesirable consequences. Examples include the following:
1. Failure by the noncardiologist to recognize important cardiac manifestations of systemic illnesses. For example, the presence of mitral
stenosis, patent foramen ovale, and/or transient atrial arrhythmia
should be considered in a patient with stroke, or the presence of
pulmonary hypertension and cor pulmonale should be considered
in a patient with scleroderma or Raynaud’s syndrome. A cardiovascular examination should be carried out to identify and estimate
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