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CASE SUMMARY

A 15-year-old with a history of renal
transplant treated with immunosuppres-
sive drugs presented with low-grade
fever, malaise, and cough.

IMAGE FINDINGS

Initial chest radiograph demonstrated
a right upper-lobe consolidation with a
crescent shaped area of lucency (Figure
1). The air-crescent sign or Monad sign,
is defined as a crescent-shaped gas col-
lection that surrounds an intracavitary
mass. The air-crescent sign in angioin-
vasive aspergillosis is a good prognos-
tic indicator showing separation of the
infarcted core from the granulation tis-
sue. This differs from an aspergilloma,
a fungus ball that forms in immune com-
petent patients within a pre-existing lung
cavity.!

A follow-up chest radiograph 5
months later demonstrated evolution
into a large, thick-walled cavity that had
increased in size (Figurel). Chest CT
at that time showed an irregular, thick-
walled collection with a large, gas-filled
cavity (Figure 2).

DIAGNOSIS

Invasive pulmonary aspergillosis
(IPA).

The differential diagnosis of a child
with a cystic or cavitary lung lesion

is long and includes congenital and
acquired lungs abnormalities. ' Con-
genital cystic lesions include lobar
emphysema, cystic adenomatoid mal-
formations, pleuropulmonary blastoma,
bronchogenic cyst, and pulmonary
sequestration. Acquired lung lesions are
classified as infectious, neoplastic, or of
miscellaneous causes.

Among the most common infectious
causes are bacterial and fungal infec-
tions, while parasitic infestations such
as paragonimiasis and hydatidosis are
rare outside of endemic areas. The more
common organisms causing pulmonary
cysts or pneumatoceles are Staphylo-
coccus, Pseudomonas, Klebsiella, and
anaerobes. Gram-negative bacteria,
anaerobes, and occasionally Staphylo-
coccus may cause lung abscesses.?

The more common chronic infec-
tions include tuberculosis, histoplas-
mosis, and coccidioidomycosis. These
organisms are regionally prevalent and
generally found in endemic regions
or in travelers from these geographic
locations. Neoplastic conditions that
may have cystic lung disease as a fea-
ture are rare but include Langerhans
cell histiocytosis and pleuropulmo-
nary blastoma most commonly.? Of the
miscellaneous causes of pediatric cys-
tic lung lesions, septic embolic, lung
trauma/laceration, and hydrocarbon

ingestion should be considered in the
appropriate clinical setting.

DISCUSSION

Aspergillus species are ubiquitous
and normally found in the soil, where
they play a role in carbon and nitrogen
recycling. They form hardy spores that
disperse into the air, causing a wide
range of illnesses, depending on the
immune status of the host. The most
common human pathogens are 4. fla-
vus, A. terreus, and 4. niger. Gener-
ally, people with competent immune
systems do not develop clinical illness;
however, individuals with immune
deficiencies are most likely to develop
pulmonary infections. Clinical mani-
festations of Aspergillus infection can
be variable with increasing severity
such as an aspergilloma, allergic bron-
chopulmonary aspergillosis, chronic
necrotizing aspergillosis and invasive
aspergillosis. The latter two presenta-
tions are typically seen in immunosup-
pressed individuals.

Children with long-standing asthma,
and occasionally cystic fibrosis, may
develop allergic bronchopulmonary
aspergillosis (ABPA), a hypersensitiv-
ity reaction to fungal antigens. ABPA is
a mild form of pulmonary aspergillosis
representing an eosinophilic lung disease.
ABPA is the result of hypersensitivity
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FIGURE 1. (A) Frontal chest radiograph with consolidation in the right upper lobe with irregular margins and possible tiny cavity (arrow). (B)
Follow-up chest radiograph 5 months later showing markedly enlarged, thick-walled cavity in the right upper lobe.

FIGURE 2. Axial (A) and coronal (B) chest CT confirm the presence of the thick walled, right
upper-lobe cavitary lesion abutting the mediastinum with pleural adhesion (arrow).

that develops from Aspergillus growing after multiple exposures to Aspergillus
in the lumen of airways without invasion spores in an immune-competent host
of the walls. Aspergillomas may form  with a pre-existing cavitary lung lesion.

Invasive aspergillosis is the most
severe form of the disease and is life
threatening. The populations most at
risk are those with immune suppres-
sion, such as children with congenital
immunodeficiences and patients with
acquired immune suppression second-
ary to chemotherapy for malignancies,
transplants, or high-dose steroid ther-
apy therapy.*° Signs and symptoms of
infection include fever and chills, short-
ness of breath, bloody cough, chest or
joint pain, and headaches.* Infection
may become disseminated as a result of
hematogenous spread from the lungs to
the brain, heart, kidneys, and skin.

In 2000, Wattier and Ramirz-Avila
reported an incidence of invasive asper-
gillosis (IA) of about 0.4% of hospital-
ized immunosuppressed children.” The
groups at greatest risk were children
undergoing hematopoietic stem cell
transplants (4.5%), children treated for
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malignancies, especially acute myelog-
enous leukemia (4.0%), those with pri-
mary immunodeficiencies (6.5%), and
children undergoing solid organ trans-
plants (0.3%).8 In the pediatric popu-
lation, pulmonary cavitary disease can
result from acute or chronic infection,
chronic disease, or malignancy. The clin-
ical history and laboratory tests are help-
ful in refining the differential diagnosis.

The radiographic findings of IPA
are variable. Initially, chest radio-
graphs are often nondiagnostic or
resemble the findings of asthma. Later,
bronchiectasis may develop. In some
cases, mucous plugs develop within
the abnormal bronchi and appear as a
sausage-shaped, “finger in a glove”.
Chest CT is the most sensitive diag-
nostic modality for evaluating patients
with IPA. Greater than 90% of patients
have macronodules (>1 c¢cm) and over
60% have a halo sign on CT.° The halo
sign, a macronodule >1 cm surrounded
by a perimeter of ground-glass opac-
ity, is thought to be an early indicator
of IPA. Other notable findings include
wedge-shaped, pleural-based infarcts, '°
pulmonary consolidations, cavities, and
an air-crescent sign. Treatment may be
initiated when a halo sign and/or macro-
nodule are noted.

Strategies for preventing infection,
as well as early diagnosis and therapy,
are important for minimizing lung
injury and preventing seeding of other
organs. When IA is suspected, percuta-
neous biopsy/sampling of the walls of
the cavity or fungus ball can confirm
the diagnosis. Inserting a catheter into
the cavity to directly infuse antifungal
medications can also be useful. Surgical
lobectomy may be considered in medi-
cally refractory cases.

For all types of Aspergillus, a lack of
immune response is a critical issue and
may be fatal. Complications affecting
morbidity and mortality include airway
blockage, respiratory failure, renal dam-
age, and pulmonary hemorrhage. Inva-
sive aspergillosis has a 30-90% mortality
rate in immunocompromised patients 3

CONCLUSION

In an immunosuppressed patient, the
presence of a pulmonary cavitary lesion
should raise the concern for IPA.
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