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Patients with exertional dyspnea should be asked to walk under
observation in order to reproduce the symptoms. The patient should
be examined during and at the end of exercise for new findings that
were not present at rest and for changes in oxygen saturation.

PART 2
Cardinal Manifestations and Presentation of Diseases

CHEST IMAGING
After the history elicitation and the physical examination, a chest
radiograph should be obtained. The lung volumes should be
assessed: hyperinflation indicates obstructive lung disease, whereas
low lung volumes suggest interstitial edema or fibrosis, diaphragmatic dysfunction, or impaired chest wall motion. The pulmonary
parenchyma should be examined for evidence of interstitial disease
and emphysema. Prominent pulmonary vasculature in the upper
zones indicates pulmonary venous hypertension, while enlarged
central pulmonary arteries suggest pulmonary arterial hypertension. An enlarged cardiac silhouette suggests dilated cardiomyopathy or valvular disease. Bilateral pleural effusions are typical of CHF
and some forms of collagen-vascular disease. Unilateral effusions
raise the specter of carcinoma and pulmonary embolism but may
also occur in heart failure. CT of the chest is generally reserved for
further evaluation of the lung parenchyma (interstitial lung disease)
and possible pulmonary embolism.
LABORATORY STUDIES
Laboratory studies should include electrocardiography to seek
evidence of ventricular hypertrophy and prior myocardial infarction. Echocardiography is indicated when systolic dysfunction,
pulmonary hypertension, or valvular heart disease is suspected.
Bronchoprovocation testing is useful in patients with intermittent
symptoms suggestive of asthma but normal physical examination
and lung function; up to one-third of patients with the clinical
diagnosis of asthma do not have reactive airways disease when
formally tested. Measurement of brain natriuretic peptide levels in
serum is increasingly used to assess for CHF in patients presenting
with acute dyspnea but may be elevated in the presence of right
ventricular strain as well.
DISTINGUISHING CARDIOVASCULAR FROM RESPIRATORY SYSTEM DYSPNEA
If a patient has evidence of both pulmonary and cardiac disease,
a cardiopulmonary exercise test should be carried out to determine which system is responsible for the exercise limitation. If, at
peak exercise, the patient achieves predicted maximal ventilation,
demonstrates an increase in dead space or hypoxemia, or develops
bronchospasm, the respiratory system is probably the cause of the
problem. Alternatively, if the heart rate is >85% of the predicted
maximum, if the anaerobic threshold occurs early, if the blood pressure becomes excessively high or decreases during exercise, if the O2
pulse (O2 consumption/heart rate, an indicator of stroke volume)
falls, or if there are ischemic changes on the electrocardiogram, an
abnormality of the cardiovascular system is likely the explanation
for the breathing discomfort.
TREATMENT

Dyspnea

The first goal is to correct the underlying problem responsible for
the symptom. If this is not possible, an effort is made to lessen the
intensity of the symptom and its effect on the patient’s quality
of life. Supplemental O2 should be administered if the resting O2
saturation is ≤89% or if the patient’s saturation drops to these levels with activity. For patients with COPD, pulmonary rehabilitation
programs have demonstrated positive effects on dyspnea, exercise
capacity, and rates of hospitalization. Studies of anxiolytics and antidepressants have not documented consistent benefit. Experimental
interventions—e.g., cold air on the face, chest wall vibration, and
inhaled furosemide—aimed at modulating the afferent information
from receptors throughout the respiratory system are being studied.
Morphine has been shown to reduce dyspnea out of proportion to
the change in ventilation in laboratory models.

PULMONARY EDEMA
MECHANISMS OF FLUID ACCUMULATION
The extent to which fluid accumulates in the interstitium of the lung
depends on the balance of hydrostatic and oncotic forces within the
pulmonary capillaries and in the surrounding tissue. Hydrostatic pressure favors movement of fluid from the capillary into the interstitium.
The oncotic pressure, which is determined by the protein concentration in the blood, favors movement of fluid into the vessel. Levels of
albumin, the primary protein in the plasma, may be low in conditions
such as cirrhosis and nephrotic syndrome. While hypoalbuminemia
favors movement of fluid into the tissue for any given hydrostatic
pressure in the capillary, it is usually not sufficient by itself to cause
interstitial edema. In a healthy individual, the tight junctions of the
capillary endothelium are impermeable to proteins, and the lymphatics
in the tissue carry away the small amounts of protein that may leak out;
together, these factors result in an oncotic force that maintains fluid
in the capillary. Disruption of the endothelial barrier, however, allows
protein to escape the capillary bed and enhances the movement of fluid
into the tissue of the lung.
CARDIOGENIC PULMONARY EDEMA
(See also Chap. 326) Cardiac abnormalities that lead to an increase
in pulmonary venous pressure shift the balance of forces between the
capillary and the interstitium. Hydrostatic pressure is increased and
fluid exits the capillary at an increased rate, resulting in interstitial
and, in more severe cases, alveolar edema. The development of pleural
effusions may further compromise respiratory system function and
contribute to breathing discomfort.
Early signs of pulmonary edema include exertional dyspnea and
orthopnea. Chest radiographs show peribronchial thickening, prominent vascular markings in the upper lung zones, and Kerley B lines. As
the pulmonary edema worsens, alveoli fill with fluid; the chest radiograph shows patchy alveolar filling, typically in a perihilar distribution,
which then progresses to diffuse alveolar infiltrates. Increasing airway
edema is associated with rhonchi and wheezes.
NONCARDIOGENIC PULMONARY EDEMA
In noncardiogenic pulmonary edema, lung water increases due to
damage of the pulmonary capillary lining with consequent leakage
of proteins and other macromolecules into the tissue; fluid follows
the protein as oncotic forces are shifted from the vessel to the surrounding lung tissue. This process is associated with dysfunction of
the surfactant lining the alveoli, increased surface forces, and a propensity for the alveoli to collapse at low lung volumes. Physiologically,
noncardiogenic pulmonary edema is characterized by intrapulmonary
shunt with hypoxemia and decreased pulmonary compliance leading to
lower functional residual capacity. On pathologic examination, hyaline
membranes are evident in the alveoli, and inflammation leading to
pulmonary fibrosis may be seen. Clinically, the picture ranges from
mild dyspnea to respiratory failure. Auscultation of the lungs may be
relatively normal despite chest radiographs that show diffuse alveolar
infiltrates. CT scans demonstrate that the distribution of alveolar edema
is more heterogeneous than was once thought. Although normal intracardiac pressures are considered by many to be part of the definition
of noncardiogenic pulmonary edema, the pathology of the process, as
described above, is distinctly different, and a combination of cardiogenic
and noncardiogenic pulmonary edema is observed in some patients.
It is useful to categorize the causes of noncardiogenic pulmonary
edema in terms of whether the injury to the lung is likely to result from
direct, indirect, or pulmonary vascular causes (Table 47e-3). Direct
injuries are mediated via the airways (e.g., aspiration) or as the consequence of blunt chest trauma. Indirect injury is the consequence of
mediators that reach the lung via the bloodstream. The third category
includes conditions that may result from acute changes in pulmonary
vascular pressures, possibly due to sudden autonomic discharge (in
the case of neurogenic and high-altitude pulmonary edema) or sudden
swings of pleural pressure as well as transient damage to the pulmonary capillaries (in the case of reexpansion pulmonary edema).

