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The air crescent sign of invasive pulmonary aspergillosis in acute leukaemia
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The radiographe appearance of an air crescent surround-
ing a dense opacity is classically associated with pulmonary
aspergilloma in patients with pre-existing lung disease such
as healed tuberculous cavities.' We describe three patients
with previously normal chest radiographs who developed
air crescents as a manifestation of invasive pulmonary
aspergillosis complicating acute leukaemia. In a further
patient, who died of disseminated aspergillosis, an appear-
ance mimicking pulmonary aspergilloma was found at nec-
ropsy. To our knowledge only 12 similar cases have been
reported,2-5 and in none was tomography performed to aid
diagnosis.

Case reports
Four patients with acute leukaemia developed invasive
pulmonary aspergillosis during remission-induction
chemotherapy (table). Each patient had had a normal
chest radiograph before receiving cytotoxic chemotherapy.
All four patients developed localised homogeneous
shadowing on their chest radiographs while neutropenic.
Broad-spectrum antibiotic treatment was started but the

radiographic changes progressed, and in three patients
single or multiple air crescents appeared within the pulmo-
nary shadowing during the following three weeks (fig). In
one patient (case 4) tomography showed air crescent for-
mation before the sign became apparent on plain radio-
graphy one week later.
One patient (case 1) failed to achieve remission of

leukaemia, and died before the cause of the pulmonary
shadowing could be established. No antifungal treatment
was given to this patient. At necropsy both upper lobes
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Figure Chest radiograph (case 2) showing cavities with air
crescents in left lung.

showed multiple, thick-walled cavities containing a central
sphere with surrounding air space. Histological examina-
tion of the cavity wall and central sphere showed infarcted
lung tissue, heavily infiltrated with fungal hyphae, which
were identified on culture as Aspergillus funigatus. In the
remaining patients bone marrow aspirates showed
haematological remission, and all three recovered from
their infection with gradual resolution of the lung shadow-
ing. Two patients (cases 2 and 3) received the antifungal
agent ketoconazole (200 mg/day) for one year and 14

Findings and outcome in patients with acute leukaemia and invasive pulmonary aspergillosis

Patient No Diagnosis Age Sex Cultures for Aspergillus Air crescents Lung

Sputum Blood FOB Chest Necropsy Histology Survival
TTA radiograph (months)

1 Acute myelogenous 46 F ND - ND - + + 1
leukaemia

2 Acute myelogenous 36 F + - + + + + 12
leukaemia

3 Acute myelogenous 73 M + - - + ND * 18
leukaemia

4 Acute lymphoblastic 21 F + - + + - - 14
leukaemia

TTA = transtracheal aspirate; FOB = fibreoptic bronchoscopy; ND = not done.
*Histological appearance of transbronchial lung biopsy specimen consistent with the wall of a fungal cavity although hyphae not definitely
identified.
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months respectively, but a substantial clinical and
haematological improvement had occurred in both patients
before the drug was started. The former (case 2) relapsed
with acute leukaemia at one year and died. Necropsy
showed abnormalities similar to those seen in case 1.
Patient No 3 is still alive and in remission, with minimal,
residual shadowing on chest radiograph 18 months after
invasive pulmonary aspergillosis was diagnosed. Patient
No 4 received no antifungal treatment. Relapse of acute
leukaemia occurred seven months later in this patient, by
which time the chest radiograph had returned to normal.
She died shortly afterwards of bronchopneumonia, and a

careful search for Aspergillus in the lung at necropsy

proved negative.

Discussion

We have described four patients with acute leukaemia
complicated by invasive pulmonary aspergillosis, three of
whom developed single or multiple air crescents on chest
radiograph, the fourth showing the same condition at nec-

ropsy. Each patient had a normal chest radiograph before
receiving cytotoxic chemotherapy. The formation of air
crescents in such patients appears to be rare, and to our

knowledge only 12 similar cases have been reported.2-5
The clinical course of the patients described suggests that
the attainment of haematological remission may have been
more relevant to their recovery than antifungal treatment.
The pathological appearances in two of the patients who

came to necropsy (cases 1 and 2) showed a cavity enclosed
by a thick wall consisting of infarcted lung heavily
infiltrated with fungal hyphae and a histologically similar
central mass. It has been suggested that these lesions arise
as a result of fungal invasion of infarcted lung that later
sequesters centrally, forming a surrounding airspace.3
Whether the pulmonary infarct results from the occlusion
of pulmonary vessels by fungal elements is unknown. Cer-
tainly both of our patients who died showed vascular inva-
sion by fungal hyphae at necropsy.
Although the lesions observed in our patients superfi-

cially resemble pulmonary aspergillomas, there are impor-
tant differences between the two. Classical pulmonary
aspergillomas develop slowly, and are due to colonisation

of pre-existing lung cavities by AspergiUlus species, which
behave as saprophytes. There is no fungal invasion of sur-
rounding lung. The wall of the cavity is thin, and consists of
fibrous tissue lined by ciliated columnar metaplastic
squamous epithelium. The central mass or "fungal ball"
comprises a dense meshwork of intertwined mycelia that
lacks a lung tissue component. This clinical and pathologi-
cal picture clearly contrasts with the rapid development of
air crescents and the histological findings noted in our own
patients and in the similar cases previously described.2-5

Invasive pulmonary aspergillosis in patients with acute
leukaemia is often difficult to diagnose, and usually
requires lung biopsy, either transbronchially using the
fibreoptic bronchoscope or as an open procedure. In all 12
previously described patients with acute leukaemia who
developed air crescents and in the four patients described
here AspergiUlus species were the only causative organisms
identified. Evidently therefore the presence of this sign
allows the diagnosis of invasive pulmonary aspergillosis to
be strongly suspected on the basis of a chest radiograph
alone. Our experience suggests that tomography may be
valuable in allowing earlier detection of air crescent forma-
tion, and this investigation should be considered as a
means of faclitating the diagnosis of this potentially lethal
infection.

We thank Mrs Joanna Barton for assisting in the prepara-
tion of this manuscript.
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