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distal to obstructed bronchioles, is often seen on inspiration. CT
scanning during the expiratory phase can confirm that this
finding is caused by air trapping as opposed to decreased perfusion from pulmonary vascular disease. Lung biopsy may be of
limited value because of the scattered, patchy nature of the abnormalities present in the bronchiolar disorders. The differential
diagnosis includes COPD, which also causes poorly reversible
obstruction on spirometry.

Treatment
Treatment of the bronchiolar disorders is challenging. Acute
bronchiolitis typically resolves without treatment; bronchodilators and steroids are not clearly beneficial, although they are often
prescribed. The bronchiolitis obliterans syndrome responds
poorly to increased immunosuppression and is a frequent cause
of death after lung transplantation. Azithromycin, a macrolide
antibiotic, has been reported to increase FEV1 in the bronchiolitis obliterans syndrome. Macrolide antibiotics have also been
reported to positively affect the clinical course of diffuse panbronchiolitis, possibly reflecting immunomodulatory or antifibrotic effects of these medications (level 2 evidence). Lung
transplantation may be necessary in progressive bronchiolitis
obliterans, and retransplantation has sometimes been performed
in patients affected by the bronchiolitis obliterans syndrome after
transplant rejection.

Prognosis
These disorders may be self-limited, as in acute bronchiolitis
caused by respiratory syncytial virus, or relentlessly progressive
and fatal, as in the bronchiolitis obliterans syndrome occurring
after lung transplantation.

BRONCHIECTASIS
Definition and Epidemiology
Bronchiectasis (E-Fig. 16-9) is defined as an abnormal dilation
of the bronchi (the large airways containing cartilage within their
walls) resulting from inflammation and permanent destructive
changes of the bronchial walls. The incidence of bronchiectasis is
unknown, but it may affect more than 100,000 individuals in the
United States and is more frequent in older age groups. There is
likely a higher incidence of bronchiectasis in developing countries where there are lower childhood vaccination rates and a
higher prevalence of pulmonary tuberculosis.

Pathology
Bronchiectasis may be localized to a bronchial segment or lobe
of the lung, or it may be diffuse. The involved bronchi are abnormally dilated and demonstrate chronic inflammation within the
bronchial wall with neutrophilic inflammation and bacterial colonization and infection in the bronchial lumen. The inflammation
in bronchiectasis is associated with structural changes in the walls
of the bronchi, including destructive changes affecting the elastic
fibers, smooth muscle, and cartilage. As with COPD, there is also
involvement of the small airways. Small airway obstruction leads
to increased resistance to airflow that results in airflow obstruction despite the presence of dilation of the larger airways. The
classic pathologic classifications of bronchiectasis are tubular

(the most common form, in which there is smooth dilation of the
bronchi), varicose (dilated bronchi with indentations reminiscent
of varicose veins), and cystic (end-stage bronchiectasis with
dilated bronchi ending in sac-like structures resembling clusters
of grapes).
Bronchiectasis is hypothesized to result from an environmental insult leading to bronchial damage in a susceptible host.
This in turn leads to impaired infection clearance, bacterial colonization and infection or reinfection, ongoing inflammation of
the airways, and further bronchial damage, creating a classic
vicious cycle. An inciting infection, sometimes occurring in
childhood, is thought to initiate the development of bronchial
damage leading to bronchiectasis in many cases (post-infectious
bronchiectasis). This may be a viral infection (e.g., measles), a
necrotizing pneumonia (e.g., Staphylococcus aureus pneumonia),
tuberculosis, or infection with an atypical mycobacteria (e.g.,
Mycobacterium avium-intracellulare). Because infections such M.
avium-intracellulare also complicate the course of bronchiectasis,
determination of whether a mycobacterial infection was an initiator or a consequence of bronchiectasis may be difficult.
Localized bronchiectasis may also result from anatomic
obstruction by an endobronchial foreign body, tumor, or broncholith or from extrinsic compression by lymphadenopathy. The
right middle lobe syndrome results from narrowing of the right
middle lobe bronchial orifice, often by lymph node enlargement
in the setting of tuberculosis, which leads to localized bronchiectasis distal to the site of obstruction. Anatomic obstruction
results in chronic or recurrent bacterial infections and inflammation leading to bronchial distortion and destruction over time.
Diffuse bronchiectasis can result from various impairments in
host defenses that create a vulnerability to persistent or recurrent
lung infection leading to bronchial damage. For example, bronchiectasis may occur with congenital defects that impair mucus
clearance in the airways such as CF (discussed later) or primary
ciliary dyskinesia, a rare inherited abnormality of the ciliary
microtubules. The classic triad of sinusitis, situs inversus, and
infertility is diagnostic of Kartagener’s syndrome, a form of
primary ciliary dyskinesia. Immunodeficiency states, such as
hypogammaglobulinemia in combined variable immunodeficiency, may also result in bronchiectasis. α1-Atitrypsin deficiency
results in deficient antiprotease activity in the lung and is also
associated with bronchiectasis. Bronchiectasis also complicates
certain connective tissue disorders such as rheumatoid arthritis.
Finally, bronchiectasis overlaps with the more common
obstructive lung disorders, COPD and asthma. Certain patients
with COPD also have bronchiectasis, often in the lower lobes.
Allergic bronchopulmonary aspergillosis is a condition that
occurs in asthmatics with hypersensitivity to aspergillus fungi. It
is associated with central bronchiectasis, high levels of immunoglobulin E (IgE), and precipitins for Aspergillus species.

Clinical Presentation
Patients with bronchiectasis exhibit chronic cough and copious,
sometimes foul-smelling sputum. The sputum produced may be
greater in volume and purulence than with COPD or asthma.
Shortness of breath and fatigue may also be present. Bloodstreaked sputum is common, and massive hemoptysis may occur
during the course of bronchiectasis. Localized crackles and

