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The diagnosis and management of chronic and recur-
rent pneumonia in children may present a significant
challenge for the primary care physician. Successful
management depends on a careful evaluation of each
episode, with a complete review of all available chest
radiographs. Timing, location, and prodromes to recur-
rence can all provide important clues to the etiology of
infection. Infiltrates that recur in a single lobe or seg-
ment of the lung may be caused by local airway ob-
struction, or by anatomic abnormalities of the lung it-
self. Pneumonias that occur in varied locations, or affect

NEUMONIA IS A FREQUENT cause of illness

and hospitalization in children, with a reported in-
cidence of 4% per year in children under age 5, 2% per
year in children 5 to 9 years old, and 1% per year in older
children and adolescents.' A small subset of these chil-
dren develop recurrent or persistent lower respiratory
symptoms, providing an often frustrating diagnostic and
treatment challenge for the primary care physician.

A rational approach to this problem first requires a
clear definition of the terms recurrent and persistent
pneumonia. Unfortunately, there is little uniformity ap-
parent among existing investigators of primary studies
available for review. Pneumonia itself is usually defined
as cough, dyspnea, or tachypnea associated with physi-
cal signs of fever, crackles, wheezes, egophony, fremi-
ts, or focally decreased breath sounds. Although chest
radio-graphs are not universally obtained in all pediatric
patients with suspected pneumonia, the presence of ab-
normal radiographic findings must be considered an es-
sential criterion for defining an episode of pneumonia in
a child with recurrent or persistent disease.*”

The rate of resolution of radiographic changes asso-
ciated with acute, uncomplicated pneumonia often de-
pends on the causative agent. Infiltrates caused by com-
mon viral agents such as respiratory syncytial virus and
parainfluenza usually clear gradually over 2 to 3 weeks.*
Densities associated with pneumococcal pneumonia may
require 6 to 8 weeks for resolution,” whereas abnormal-
ities associated with adenoviral disease may persist for
up to 12 months.* Because the causative agent is rarely
identified in uncomplicated pneumonias, defining per-
sistent disease can be problematic. No clear guidelines
exist for defining chronic or persistent pneumonia in chil-
dren. Although Wald has suggested that radiographic
changes persisting for 3 or more months be considered
chronic,?? several other investigators have proposed that
clinical and radiographic changes lasting more than 1
month should prompt further evaluation.’

Ideally, the diagnosis of recurrent pneumonia should
be made only when there is clearly documented resolu-
tion of clinical and radiographic findings between
episodes of acute illness. That said, this may be very dif-

more than one lobe, suggest the presence of a more

“generalized abnormality, such as swallow dysfunction

or aspiration, immunodeficiency or asthma. The pét-
tem, frequency of recurrence, and severity of the infec-
tions can guide the practitioner in choosing the diag-
nostic studies most likely to identify an underlying
etiology for recurrent episodes of pneumonia. With dili-
gence and patience, most children with recurrent lower
respiratory disease can be treatedeffectively. PERE A
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ficult to accomplish because follow-up radiographs are
often unavailable for review. Even when sequential films
are obtained, differences in technical quality may make
meaningful comparisons difficult, so that what appears
to be a recurrent infiltrate may actually represent persis-
tence of a previous lesion. Practically speaking,’ recur-
rent pneumonia can be defined as 2 episodes of pneu-
monia in a single year, or 3 episodes over any time
period.? The chest radiograph should show resolution of
radiologic changes between episodes.

ETIOLOGY AND INCIDENCE

There are strikingly few large clinical series that ad-
dress the causes of chronic or recurrent pneumonia in chil-
dren. In part, this stems from the difficulty of identifying
large populations of children with clearly documented dis-
ease that falls within agreed on parameters for these con-
ditions. The lack of a uniform definition or diagnostic stan-
dard obviously leads to inconsistent reporting. Many
children either do not have documented radiologic changes
or have substandard imaging, Furthermore, many pediatric
chest radiographs interpreted by inexperienced observers
as showing pneumonia may be read differently by prac-
ticed pediatric radiologists or clinicians.

In a series of 81 patients studied in the United States
from 1976 to 1979, Eigen et al® determined that the most
common primary etiologies were asthma (40%), aspira-
tion (10%), immunodeficiency syndromes (5%), repaired
anatomic abnormalities of the respiratory tract or great
vessels (5%), infections (4%), localized bronchiectasis
(1%), and respiratory muscle dysfunction (1%). Fernald
et al” described 184 children referred to a teaching
hospital in the 1980s who met the criteria for chronic
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lower respiratory disease. Of those, 47% had an abnor-
mal chest radiograph (CXR) and 48% had pneumonia di-
agnosed more than once in the 2 years preceding evalu-
ation, In this cohort, a specific diagnosis was made in
just 22% of patiénts. Of the remaining children without
a diagnosis, wheezing was reported in 71%.7 The most
recent large series reported described 781 patients ad-
mitted to King Khalid University Hospital in Riyadh
from 1986 to 1989 for evaluation of recurrent or persis-
tent pneumonia without apparent cause. All but 18 of
these patients turned out to have identifiable underlying
conditions, including neuromuscular disorders, malig-
nancies, hematologic diseases, nutritional deficiencies, or
immune . defects. Associated primary etiologies were
eventually identified in all of the remaining 18 patients.®
In a retrospective study of 238 children who met
criteria for recurrent pneumonia from 1987 to 1997 at
the Hospital for Sick Children in Toronto, Canada,
an underlying etiology was identified in 92%. Of these,
the underlying illness was known before the first episode
of pneumonia in the vast majority of patients (81%),
and was diagnosed with the first episode of pneumonia
in an additional 11%. Only 8% of these children had
an underlying condition diagnosed after recurrent infec-
tion. In this population, the most common etiology for
recurrent pneumonia was aspiration syndrome associated
with oropharyngeal incoordination (48%). Immune dis-
orders (10%), congenital heart disease (9%), asthma
(8%), gastroesophageal reflux (5%), and sickle cell ane-
mia (5%) were identified in the remaining population.”

As Regelmann‘o points out in his excellent review, a
comparison of these studies yields some useful conclu-
sions. First, the most likely cause of recurrent lower res-
piratory disease can vary greatly in different geographic
locations. Althoygh asthma, a condition that is very
prevalent in industrialized countries, is the most frequent
cause of chronic or recurrent pneumonia in the United
Staates, bronchiectasis and chronic infection were more
commonly found in Saudi Arabia. In addition, progress
in our ability to image the lungs, perform diagnostic
bronchoscopic procedures on small children, and diag-
nose subtle immunodeficiencies seem to have improved
the likelihood of making definitive diagnoses of primary
etiologies in many children.

In considering the etiology of chronic or recurrent
pneumonias, it is helpful to begin by classifying the
process with respect to anatomic distribution in the lungs.
Involvement of a single lobe or segment may suggest
local compression, malformation, or inflammation,
whereas more diffuse disease implies metabolic, im-
munologic, or neurologic abnormalities.

PNEUMONIAS AFFECTING A SINGLE
ANATOMIC REGION

In general, pneumonias affecting a single lobe may be
ascribed to obstruction of the lumen of the affected lobe.
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This may be caused by intraluminal obstruction, extra-
luminal compression, or by structural abnormalities of
the airway and/or the lung parenchyma. Differential di-
agnoses to be considered in patients with recurrent focal
pneumonia are listed in Table 1.

Intraluminal Airway Obstruction

Aspiration of foreign bodies into the lung represent
the most common cause of intraluminal airway obstruc-
tion in the pediatric population. Retained foreign bodies
occur most commonly in the 6-month to 3-year age
group; 1 series has reported that 96% of cases occurred
in children aged 10 years and younger. A history of chok-
ing on or aspirating an object is only obtained in about
40% of patients,'' so that suspicion of a retained foreign
body necessitates careful evaluation, even when there is
no history to suggest an aspiration event.

Symptoms of a bronchial foreign body include
wheeze, cough, dyspnea, and, occasionally, hemoptysis.
Most foreign bodies impact in the right bronchus because
it is slightly wider and takes off at a less acute angle from
the trachea. Physical signs depend in part on the loca-
tion, size, composition, and number of foreign materials
present, and on the degree of resulting obstruction. Chest
radiographs may be useful in establishing a diagnosis of
inhaled foreign uody. Radioopague objects may be visu-
alized directly. More frequently, local atelectasis or air
trapping may be shown. Localized hyperinflation may be
seen on forced expiratory films, or during fluoroscopic

Table 1. Abnormalities Causing Pneumonias
in a Single Lobe

Intraluminal obstruction
Forseign body
Bronchial tumor
Adenoma
Lipoma
Papilioma
Extraluminal compression
Infectious lymphadenopathy
Tuberculosis
Histoplasmosis
Coccidiodomycosis
Other infections
Noninfectious lymphadenopathy
Sarcoidosis
Tumors
Vascular rings and slings
Structural abnormalities
Tracheal bronchus
Bronchial stenosis or atresia
Bronchomalacia
Localized bronchiectasis
Right middie lobe syndrome .
Pulmonary sequestration or CCAM
Bronchogenic cyst

Adapted from Wald™ and Regelmann.®



pression is most commonly caused by infection with M.
tuberculosis. Children with active pulmonary tuberculo-
sis (TB) most often have a history of contact with an
adult who has a chronic cough or who has been diag-
nosed with TB. In active pulmonary disease, enlarged
lymph nodes may occur in the parabronchial, subcarinal,
and perihilar regions. Although presenting symptoms
may be protean in nature, weight loss, fever, sweats, and
cough are among the most common complaints. In cer-
tain geographic areas where various fungal species may
be endemic, lymphadenopathy caused by infection with
histoplasmosis or coccidiomycosis cause similar symp-
toms, including airway compression and secondary bac-
terial pneumonia.'®

Although less common, noninfectious causes of pul-
monary lymph node enlargement may also lead to ex-
trinsic airway compression. Sarcoidosis is a rare disease
seen most frequently in the southern and gulf regions of
the United States, with its greatest frequency in the
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compression and suggest the presence of a congenital vas-
cular anomaly, but definitive diagnosis may require a com-
bination of imaging techniques including barium contrast
studies, chest computed tomography (CT), magnetic res-
onance imaging (MRI) with contrast, echocardiography,
and angiography.’® Careful definition of the anatomy is
an essential prerequisite to surgical repair of the lesion,
which is almost uniformly the treatment of choice. Some
children (up to 30% in some studies) will continue to have
symptoms despite surgical intervention; this may be
caused by persistent vascular compression of the airway
and/or by localized bronchomalacia resulting from chronic
compression. Those more likely to have persistent symp-
toms include patients with a history of double aortic arch
or a vascular ring consisting of right aortic arch, anom-
alous origin of the left subclavian artery, and ligamentum
arteriosus. Patients with persisting symptoms may benefit
from aortopexy.'®

































