
Adult patients, for the most part, present with cough and 
abundant sputum that often contains chunks of gelatinous 
material. Some have symptoms lasting for years, often with 
intermittent febrile illnesses caused by secondary pulmonary 
infections with a variety of organisms. Progressive dyspnea, 

patients follow a benign course, with eventual resolution 

patients with autoimmune PAP, and therapy directed at 
the underlying disorder may also be helpful. Primary disease 

followed by allogeneic hematopoietic stem cell transplanta
tion, which can be curative.

Surfactant dysfunction disorders are diseases caused by 
diverse mutations in genes encoding proteins involved in 

interstitial lung disease. The most commonly mutated genes 
are the following:

ATP-binding cassette protein member 3 (ABCA3) is the most 
frequently mutated gene in surfactant dysfunction dis
orders. Mutations in ABCA3 are associated with an 
autosomal recessive disorder that usually presents in the 

tory failure followed by death. Less commonly, it comes 
to attention in older children and in adults with chronic 
interstitial lung disease.

dysfunction disorders encodes surfactant protein C. This 
form has an autosomal dominant mode of inheritance 
and has a highly variable course.

dysfunction disorders encodes surfactant protein B. This 
form has an autosomal recessive mode of inheritance. 
Typically, the infant is full term and develops progressive 
respiratory distress shortly after birth. Death ensues 
between 3 and 6 months of age unless lung transplantation 
is performed.

-
tion of surfactant in the intra-alveolar and bronchiolar 
spaces. PAP is characterized radiologically by bilateral patchy 

classes of disease—autoimmune (formerly called acquired), 
secondary, and congenital—each with a similar spectrum 
of histologic changes.

Autoimmune PAP is caused by autoantibodies that bind 

in adults, represents 90% of all cases of PAP, and lacks 

gene in mice induces PAP, and these mice are “cured” 

blocks the terminal differentiation of alveolar macro
phages, impairing their ability to catabolize surfactant.
Secondary PAP is uncommon and is associated with diverse 
diseases, including hematopoietic disorders, malignancies, 

(an inborn error of amino acid metabolism), and acute 
silicosis and other inhalational syndromes. It is speculated 

signaling or downstream events involved in macrophage 
maturation or function, again leading to inadequate 
clearance of surfactant from alveolar spaces.
Hereditary PAP is extremely rare, occurs in neonates, and 

Pulmonary embolism is an important cause of morbidity 
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hemodynamic compromise due to increased resistance to 

Sudden death often ensues, largely as a result of the blockage 

(acute cor pulmonale).

but also in a wide range of conditions that are associated 
with hypercoagulability. Blood clots that occlude the large 
pulmonary arteries are almost always embolic in origin. 
The usual source—thrombi in the deep veins of the leg 
( 95% of cases)—and the magnitude of the clinical problem 
were discussed in Chapter 4. Pulmonary embolism causes 
more than 50,000 deaths in the United States each year. Its 
incidence at autopsy has varied from 1% in the general 
population of hospital patients to 30% in patients dying 
after severe burns, trauma, or fractures. It is the sole or 
major contributing cause of death in about 10% of adults 

pulmonary thromboses are rare and develop only in the 
presence of pulmonary hypertension and heart failure.

predisposing condition that produces an increased tendency 
to clot (thrombophilia). Patients often have cardiac disease 
or cancer or have been immobilized for several days or weeks 
prior to the appearance of a symptomatic embolism. Patients 
with hip fractures are at particularly high risk. Hypercoagu
lable states, either primary (e.g., factor V Leiden, prothrombin 
mutations, and antiphospholipid syndrome) or secondary 
(e.g., obesity, recent surgery, cancer, oral contraceptive use, 
pregnancy), are important risk factors. Indwelling central 
venous lines can be a nidus for formation of right atrial 
thrombi, which can embolize to the lungs. Rarely, pulmo
nary embolism may consist of fat, air, or tumor. Small bone 
marrow emboli are often seen in patients who die after chest 
compressions performed during resuscitative efforts.

of pulmonary embolism depend on the extent to which 

occluded vessels, the number of emboli, and the cardiovas
cular health of the patient. Emboli have two deleterious 
pathophysiologic consequences: respiratory compromise due 
to the nonperfused, although ventilated, segment; and 

A large pulmonary embolus is one of the few causes of 
virtually instantaneous death. During cardiopulmonary 
resuscitation in such instances, the patient frequently is said 
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respiratory compromise due pathophysiologic consequences: 
to the nonperfused, although ventilated, segment; and 
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before they reach the lungs.

to have electromechanical dissociation, in which the elec
trocardiogram has a rhythm, but no pulses are palpated 
because no blood is entering the pulmonary arterial circula
tion. If the patient survives after a sizable pulmonary 
embolus, however, the clinical syndrome may mimic 
myocardial infarction, with severe chest pain, dyspnea, and 
shock. Small emboli are silent or induce only transient chest 
pain and cough. In the remaining group of patients with 
symptomatic pulmonary embolism, the most common 
presenting symptoms (in descending order) are dyspnea, 
pleuritic pain, and cough, accompanied in about half of 
cases by calf or thigh swelling or pain. Emboli that lead to 
pulmonary infarction may additionally produce fever and 

a pleural friction rub.
In hemodynamically stable patients with a low to moder

by computed tomographic pulmonary angiogram, which 

are required. Deep vein thrombosis can be diagnosed with 
duplex ultrasonography. Chest radiography may be normal 
or disclose a pulmonary infarct, usually 12 to 36 hours after 

After the initial acute insult, emboli often resolve via 

patients. If unresolved, with time multiple small emboli 
may lead to pulmonary hypertension and chronic cor 
pulmonale. Perhaps most important is that a small embolus 
may presage a larger one. In the presence of an underlying 
predisposing condition, patients with a pulmonary embolus 
have a 30% chance of suffering a second embolus.

Prevention of pulmonary embolism is a major clinical 
challenge for which there is no easy solution. Prophylactic 
therapy includes early ambulation in postoperative and 
postpartum patients, elastic stockings and graduated 
compression stockings for bedridden patients, and antico

embolism includes anticoagulation and supportive measures; 

complications (e.g., shock), but carries a high risk of bleeding. 
Those at risk of recurrent pulmonary embolism in whom 

artery pressure greater than or equal to 25 mm Hg at rest.

arterial hypertension, a diverse collection of disorders that 
all primarily impact small pulmonary muscular arteries; (2) 
pulmonary hypertension due to left heart failure; (3) pul
monary hypertension due to lung diseases and/or hypoxia; 
(4) chronic thromboembolic pulmonary hypertension and 
other obstructions; and (5) pulmonary hypertension with 
unclear and/or multifactorial mechanisms.

hypertension has diverse causes even within each group. It is 
most frequently associated with structural cardiopulmonary 

monary vascular resistance, or left heart resistance to blood 

Chronic obstructive or interstitial lung diseases (group 3). 
These diseases obliterate alveolar capillaries, increasing 

pulmonary blood pressure.
Antecedent congenital or acquired heart disease (group 2). 
Mitral stenosis, for example, causes an increase in left 
atrial pressure and pulmonary venous pressure that is 
eventually transmitted to the arterial side of the pulmo
nary vasculature, leading to hypertension.
Recurrent thromboemboli (group 4). Recurrent pulmonary 
emboli may cause pulmonary hypertension by reducing 

vascular bed, which in turn leads to an increase in 
pulmonary vascular resistance.
Autoimmune diseases (group 1). Several of these diseases 
(most notably systemic sclerosis) involve the pulmonary 
vasculature and/or the interstitium, leading to increased 
vascular resistance and pulmonary hypertension.
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