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ABSTRACT:  Bronchiolitis obliterans organizing pneumonia (BOOP) is a pulmo-
nary disorder with a wide spectrum of radiological features.

We report the case of a 58 year old woman, in whom the radiological appear-
ance was multiple cavitary nodules in both lungs, that responded with a complete
resolution after corticosteroid therapy.

This finding justifies the inclusion of BOOP in the differential diagnosis of mul-
tiple cavitary nodules.
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Bronchiolitis obliterans organizing pneumonia (BOOP)
is an independent clinicopathological entity which emerged
in the 1980s, especially after the reports by DAVIDSON

[1] and EPLER [2], and is defined histopathologically as
granulation tissue plugs within the lumens of small air-
ways, sometimes completely obstructing them, and gran-
ulation tissue extending into alveolar ducts and alveoli
[1–3].  Early recognition of BOOP is very important, due
to the good prognosis when it is treated.  However, rare
clinical or radiological findings may make diagnosis
difficult [3, 4].  We report an atypical case of BOOP pre-
senting as multiple cavitary nodules in both lungs.

Case report

A 58 year old, nonsmoking, white woman was admit-
ted to the hospital because of multiple nodules on chest
radiograph (fig. 1).  She had a history of high fever, weak-
ness and cough of 2 months duration.  Physical examina-
tion was normal.  The erythrocyte sedimentation rate was
124 mm·h-1, haemoglobin 11.7 mmol·L-1, haematocrit 37%,
and white cell count 5.8×109·L-1 (5,800 cells·mm-3) with
64% neutrophils, 21% lymphocytes, 12% monocytes and
2% eosinophils.  The aspartate aminotransferase (AST)
level was 32 U·L-1, alanine aminotransferase (ALT) 25
U·L-1, lactate dehydrogenase (LDH) 190 U·L-1, urea nitro-
gen 22 mg·dL-1, and urine microscopy was normal.
Antinuclear antibody and anti-deoxyribonucleic acid
(DNA) were positive (1/40 with nucleolar pattern, and
1/10, respectively), with normal complement levels.  Rheu-
matoid factor, antineutrophil cytoplasmatic autoantibod-
ies (ANCA), carcinoembryonic antigen (CEA) and serum
angiotensin-converting enzyme (SACE) were normal.

A computed tomographic scan of the thorax and
the abdomen revealed only that the multiple lung nod-
ules were cavitated (fig. 2).  The electrocardiogram and
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Fig. 1.  –  Chest radiograph on admission showing multiple bilateral
lung nodules.

Fig. 2.  –  Computed tomographic scan of the thorax showing multi-
ple predominantly lower cavitary nodules.



ultrasound examination of the heart and abdomen were
normal.  A tuberculin skin test was negative.  The results
of pulmonary function tests and arterial blood gas analy-
sis are presented in table 1.

Bronchoscopic examination showed a normal ap-
pearance without endobronchial lesions. Bronchoalveolar
lavage (BAL) was performed in the right middle lobe
and revealed an increased cell count (28×106 cells·dL-1

BAL fluid), with an increased percentage of lymphocytes
(39%) and neutrophils (20%).  Microscopic and cytological
examination of BAL and bronchial washings revealed no
acid-fast bacilli, fungi or atypical cells.  Transbronchial
lung biopsy of the right lower lobe revealed a pattern of
nonspecific organizing alveolar injury.  Examination of
a transthoracic needle-aspiration biopsy specimen of one
of the cavitary lesions was compatible with an inflam-
matory process.

The diagnosis of malignancy was questioned and open
lung biopsy was performed.  Histopathological examina-
tion of the biopsy showed granulation tissue plugs extend-
ing into distal alveolar ducts, alveoli and the lumens of small
airways, without vasculitis and with negative bacterio-
logical studies (fig. 3).

All of these features led to the diagnosis of BOOP.
Prednisone was initiated as a single oral dose (1. 5 mg·kg-1

q.d.) for 6 weeks and, when the patient was stable, grad-
ually tapered to zero after a 6 month period, with full
pulmonary functional recovery (table 1) and normal chest
radiograph.

Discussion

The diagnosis of idiopathic BOOP is usually suggested
by radiological findings and confirmed by an open or
transbronchial pulmonary biopsy specimen.  Recently, these
features have been classified into three groups: multiple
alveolar patchy opacities; solitary focal pneumonia; and
diffuse pulmonary involvement with interstitial pattern
[4].  Other patterns may occur, but are rare and raise the
suspicion of more common causes.  These rare patterns in-
clude: concurrent pleural thickening or effusion in ad-
dition to patchy infiltrates (including eosinophilic effusion)
[5], solitary pulmonary nodule [6], diffuse small nodu-
lar opacities [3]; and cavities [2, 3, 7].

The study by EPLER et al. [2] described the first radio-
graphic cavities in 2 of 50 patients with BOOP.  In the
9 yrs since they were published, other unusual cases have
been detailed, including a cavitated small solitary pul-
monary nodule or diffuse opacities with cavitation [6–8].
To our knowledge, this is the first reported case of idio-
pathic BOOP in which the radiologic presentation was
multiple cavitary lung nodules.  This finding amplifies the
broad radiological spectrum of this entity and justifies
the inclusion of idiopathic BOOP in the differential
diagnosis of multiple cavitary nodules.  Although metas-
tatic carcinoma is the commonest cause of multiple nodu-
lar lesions in the lungs and cavitation occurs in 5–10% of
these cases, multiple nodules are not always a sign of
malignant disease and benign lesions should be part of the
differential diagnosis, as they have been reported in tuber-
culosis, fungal and parasitic infections, noninfectious gran-
ulomatosis (sarcoidosis, Wegener's granulomatosis or
rheumatoid nodules) and other unusual cases, such as
bleomycin toxicity [6, 9].
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Table 1.  –  Pulmonary function studies and arterial blood
gas analysis (breathing room air) on admission and 6
months after corticosteroid therapy

On admission After therapy

Observed pred Observed pred
% %

FVC   L 2.35 75 2.42 79

FEV1 L 2.12 91 2.08 92

FEV1/FVC  % 90 124 86 119

RV    L 1.07 65 1.42 79

TLC  L 3.58 77 3.80 82

TL,CO 98 91

Sa,O2 % 93 96

Pa,O2 kPa 10.5 11.3  
mmHg 79 85

Pa,CO2 kPa 4.9 5.2
mmHg 37 40

FVC: forced vital capacity; FEV1: forced expiratory volume in
one second; RV: residual volume; TLC: total lung capacity;
TLCO: transfer factor of the lungs for carbon monoxide; Sa,O2:
arterial oxygen saturation; Pa,O2: arterial oxygen tension; Pa,CO2:
arterial carbon dioxide tension; % pred: percentage of predicted
value.

Fig. 3.  –  Lung biopsy.  Plug of granulation tissue extending into
alveoli (original magnification×200).
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