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Respiratory bronchiolitis-associated interstitial lung disease is one of many within the spectrum of smoking-
related  diffuse infiltrative lung diseases. The clinical and functional characteristics are typically subtle.
Herein, we describe two cases of diagnosed through open-lung biopsy, and characterized by  insidious
evolution of dyspnea, digital clubbing, cystic lesions on computed tomography scans, and hipoxemia upon
exertion. We emphasize that, when smokers are evaluated, it is imprtant to consider a diagnosis of respiratory
bronchiolitis-associated interstitial lung disease in the context of interstitial cystitis, as well as in that of
lymphangioleiomyomatosis, eosinophilic granuloma and idiophatic pulmonary fibrosis.
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INTRODUCTION
Respiratory bronchiolitis is the most commonly

found interstitial alteration in smokers(1) and may
be an incidental finding in the anatomopathological
analysis of pulmonary tissue in asymptomatic
smokers. It is characterized by the presence of
macrophages in the lumen of membranous and
respiratory bronchioles(2). In some cases, the patient
presents respiratory symptoms and tomographic
alterations, which may regress completely upon
smoking cessation. Respiratory bronchiolitis-
associated interstitial lung disease (RB-ILD) is
characterized by greater accumulation of
macrophages in the bronchioles and accentuated
peribronchiolar interstitial inflammatory process(3).

Although insidious, respiratory symptoms are more
common. Pulmonary function is discretely affected
and the clinical and functional characteristics are
typically subtle(4). The most common tomographic
alterations are bronchial wall thickening, ground-
glass patterns and centrilobular nodules. Reticular
infi ltrates and cystic lesions may also be
observed(5).

The objective of this study was to describe two
cases of RB-ILD characterized by dyspnea, digital
clubbing, hypoxemia upon exercise and cystic
lesions seen on high-resolution computed
tomography (HRCT) scans of the chest, and,
thereafter, to discuss the forms of clinical
presentation of the disease.



575

Jornal Brasileiro de Pneumologia 30(6) - Nov/Dez de 2004

CASE REPORTS

Case 1

A white, female, 53-year-old kitchen assistant
complained of slowly-progressive dyspnea,
together with productive cough and nocturnal
wheezing, for eight years. The patient also reported
a current smoking habit and a 42-pack-year
smoking history. She was suffering from diabetes
and systemic arterial hypertension, controlled with
metformin and captopril, respectively. Upon
physical examination, digital clubbing was
observed, although cardiac and pulmonary function
was normal. The chest X-ray and HRCT scan are
shown in Figure 1. The patient was submitted to a
complete hemogram, blood biochemistry and
immunological profile, the results of which were
all within normal limits. Pulmonary function was
evaluated through spirometry, in which no
alterations were observed, and a six-minute walk
test, which showed a significant reduction in
arterial oxygen saturation by pulse oximetry (Table
1). Pulmonary diffusing capacity for carbon
monoxide (DLCO) values were not available. The
diagnosis of RB-ILD was established through

microscopic analysis of the pulmonary tissue
obtained by surgical biopsy (Figure 2).

Case 2

A white, female, 45-year-old dressmaker
presented progressive digital clubbing for ten years.

TABLE 1
Pulmonary function testing and SpO2 (before and

after the 6-minute walk test)

         Case 1 Case 2
             absolute  %   absolute     %

FVC (L) 2,22 88 2,91 90
FEV1(L) 1,70 81 2,43 98
FEV1/FVC (%)             76                83
DLCO (ml/min/mmHg)               10,1 39
TLC (L) 3,45 71
RV (L) 1,00 62
RV/TLC (%)                29

   initial final   initial   final
SpO2 (%)      96   87     98     94
SpO2: arterial oxygen saturation by pulse oximetry; FVC:
forced vital capacity; FEV1: forced expiratory volume in
one second; DLCO: diffusing capacity for carbon monoxide;
TLC: total lung capacity; RV: residual volume.

Figure 1. Chest X-ray (left) showing bands of opacity in the lower portions of the lungs. High resolution computed
tomography (right) showing unpolished glass pattern, centrilobular nodules and small cysts with ill-defined-walls in
the lung bases.
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She complained of dyspnea upon moderate
exertion (Mahler 9) and a dry cough. She reported
a current smoking habit and a 30-pack-year
smoking history. The patient presented no
comorbidities.

Pronounced digital clubbing (Figure 3) was
observed in the macroscopic examination and,
upon auscultation, crackling rales were detected
at the lung bases. Results of the radiological study
of the lungs are presented in Figure 4. The patient
was submitted to a complete evaluation of
pulmonary function, including plethysmography.
Mild restrictive ventilatory defect, with an
accentuated reduction in pulmonary DLCO, was
observed (Table 1). The diagnostic investigation
included transbronchial biopsy, which was
inconclusive, as well as subsequent surgical lung
biopsy and anatomopathological study, through
which the condition was defined as RB-ILD (Figure
5).

DISCUSSION
Although respiratory bronchiolitis is the most

common type of smoking-related disease, it has,
in general, few or no clinical or functional
repercussions(1). In chest X-rays, the radiological
aspect varies from normal to a nodular or ground-
glass pattern and, in HRCT scans, presents nodules
with centrilobular distribution, as well as a ground-
glass pattern(6). The main anatomopathological
characteristic is the accumulation of pigmented

macrophages in the lumen of membranous and
respiratory bronchioles (a finding required for
diagnosis), extending to the adjacent alveolar ducts
and alveoli(2).The injury may be accompanied by a
minimal inflammatory process in the submucosa
and peribronchiolar region. In some patients,
almost exclusively heavy smokers, a more severe
form, RB-ILD, appears. In such cases, microscopy
of the lung reveals greater deposition of pigmented
macrophages and an excess of connective tissue
with or without greater infiltration by inflammatory
cells into the peribronchiolar and alveolar spaces(3).
The patient usually complains of symptoms(5). The
desquamative interstitial pneumonia is also
characterized by the presence of intra-alveolar

Figure 2. (a) Discrete fibrotic septal thickening and minimal mononuclear cell infiltration (thin arrow). Alveolar spaces
containing numerous pigmented macrophages (thick arrow). H&E, x100. (b) Severed alveolar septa (arrow), characterized
by areas of pulmonary emphysema. H&E, x100.

Figure 3. Pronounced Digital Clubbing
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macrophages. However, in this case, the lesions
lose their bronchiolocentric preference and are
more diffuse than those described in RB-ILD. The
septae are thickened by fibrosis and interstitial
inflammation is minimal. Desquamative interstitial
pneumonia is related to smoking in 90% of cases(1).

Respiratory bronchiolitis is invariably associated
with current or previous smoking. Fraig et al.
examined 156 surgical samples of pulmonary tissue
obtained under various conditions and observed
findings typical of respiratory bronchiolitis in 109(3).
Of these 109 cases, 107 were smokers or ex-
smokers. These findings support the idea that
respiratory bronchiolitis is a highly sensitive and
specific morphological marker of pulmonary injury
caused by tobacco smoke. The authors also
observed a correlation between smoking intensity
and the degree of macrophage pigmentation and
peribronchiolar fibrosis, finding that, in some
patients, the damage may persist for many years

after smoking cessation. Another study(2) identified
signs of respiratory bronchiolitis in 70 out of 79
smokers (88.6%) submitted to some type of surgical
treatment for spontaneous pneumothorax. The
authors reported interstitial alterations in 53 (67%)
of the 79 cases .  In 9 pat ients ,  the
anatomopathological lesions were considered
severe and were consistent with desquamative
interstitial pneumonia(2). Both studies showed that
respiratory bronchiolitis is usually an incidental
finding in asymptomatic smokers and that, even
in such cases, interstitial lesions consistent with
RB-ILD or desquamative interstitial pneumonia may
be evident.

The clinical presentation of RB-ILD is similar
to that of other diffuse lung diseases. The patients
are typically young, between 30 and 50 years of
age, and the disease is more common in male
patients(1), although epidemiological data show that
incidence of the disease is increasing in the female

Figure 4. Chest X-ray (above, left) showing reticular diffuse infiltrate and ground-glass patterns in the lung bases. High
resolution computed tomography (remaining figures) showing areas of diffuse unpolished glass, cysts with ill-defined
walls and paraseptal emphysema in the apices and centrilobular nodules, centrilobular emphysema and cysts in the lung
bases.
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population. When present, the symptoms are
insidious and are characterized by cough and
dyspnea. Crackling rales are detected in 76% of
patients(5). The clinical and functional presentation
of the disease is rarely pronounced. In the
literature, two cases of RB-ILD with incapacitating
dyspnea and hypoxemia upon exertion have been
reported(4). Digital clubbing, as illustrated in this
study, has been reported in at least four cases(4,7).
Digital clubbing in RB-ILD, albeit rare, calls
attention to the fact that RB-ILD should be
considered in the differential diagnosis of lung
diseases present ing this  condit ion upon
macroscopic examination.

In a study of 21 individuals with RB-ILD(5), the
most common alterations seen in HRCT scans of
the chest were thickening of the central bronchi
(90%), thickening of the peripheral bronchi (86%),
centrilobular nodules (71%) and ground-glass
pattern (67%). Other findings were: centrilobular

emphysema, predominantly in the upper lobes
(57%) and low-attenuat ion areas (38%),
predominantly in the lower lobes. The authors
observed septal and reticular lines in 7 patients
(33%) and honeycombing in only 1 case(5).
Although uncommon, cystic lesions have also been
described in RB-ILD(8,9). Koyama et al., in reviewing
92 tomographic images of chronic cystic lung
disease patients, observed 8 cases of RB-ILD/
desquamative interstitial pneumonia(9). Scully et
al.(10) published a case of a young female smoker
presenting airway obstruction and cysts found on
tomography of the chest. During the clinical
discussion, lymphangioleiomyomatosis was
considered the primary diagnostic hypothesis.
However, the pathologist observed no cysts in the
lung parenchyma and made a diagnosis of
respiratory bronchiolitis. The authors interpreted
the tomographic images of hypoattenuation as
smoking-related centrilobular emphysema. Fibrosis

Figure 5. (a) Respiratory bronchiole containing macrophages in the lumen (arrows). H&E, x100. (b) Alveoli adjacent to
terminal airways containing numerous macrophages (arrows). H&E, x100. (c) Detail of macrophages containing brownish-
golden pigment and occupying the alveolar spaces (arrows). H&E, x400. (d) Subpleural region presenting a cyst with a
fibrous wall and macrophages in the adjacent air spaces (arrow). H&E, x40
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is not typically seen in the emphysematous areas,
although, when present, fibrotic wall formation
may, on tomographic images, give the impression
of cysts(11).

The case presented herein as case 1 is similar
to that reported by Scully et al.(10). We observed
cystic lesions among areas of ground-glass pattern,
which were classified as centrilobular emphysema
under pulmonary microscopy (Figure 2). In case
2, there were concomitant large subpleural cysts
(paraseptal  emphysema) ,  and a real  cyst
(characterized by a thin, well-defined wall) was
seen in the HRCT scan of the chest (Figure 4) and
confirmed in the histopathological analysis of the
lung (Figure 5). These data emphasize the need
to include RB-ILD in the differential diagnosis of
chronic cystitis. Cysts are radiological markers for
Langerhan’s cell histiocytosis, or eosinophilic
granuloma, which is another disease strictly
associated with smoking(9). Radiologists have
observed a superimposition of findings between
respiratory bronchiolitis, RD-ILD and desquamative
interstitial pneumonia(12). This was ratified by
pathologists, who have found, within the same
tissue sample, areas with signs of RB-ILD,
desquamative interst i t ia l  pneumonia and
histiocytosis of Langerhan’s cell histiocytosis(1).
Therefore, the current tendency is to consider the
four syndromes only as different expressions of
the same smoking-related aggravation of the small
airways and pulmonary parenchyma.

In RB-ILD patients, significant functional
alterations have not been demonstrated, and
spirometry may vary from normal to any type of
respiratory disorder,  depending on the
interrelationships between elastic recoil pressure
in the lungs and thoracic cavity and the total
respiratory system compliance (a balance between
bronchiolitis and alveolitis). In a study conducted
by Park et al. and involving 21 cases of RB-ILD,
38% presented normal spirometry and total lung
capacity, 35% presented a restrictive pattern (total
lung capacity < 75%) and 24% had airway
obstruction. The authors also found that arterial
oxygen tension and pulmonary DLCO were
reduced(5). Ideally, as has been suggested for other
interstitial lung diseases, the patient should be
submitted to a complete evaluation of respiratory
function, including whole-body plethysmography
and estimation of pulmonary DLCO, in order to

accurately quantify the type and severity of the
respiratory disorder. The respiratory physiology
study of the patient described in case 2 is a good
example of this. The spirometry results were
considered normal, although plethysmography
revealed a discrete reduction in total lung capacity,
indicating mild restrictive ventilatory defect, in
addition to the pronounced reduction in pulmonary
DLCO. It is interesting to note the reduction in
total lung capacity with no concomitant alteration
in forced vital capacity, since the latter is
responsible for 70% to 75% of the total lung
volume. This is because the measurement of total
lung capacity is determined by the balance
between inspiratory force and distensibility of the
respiratory system, rather than being an isolated
analysis of any of its components(13). The reduction
in pulmonary DLCO documented in case 2 is as
likely to be due to the emphysema as to the
interstitial disease accompanying the bronchiolar
injury or to the bronchiolitis itself. The mechanism
through which bronchiolitis per se may affect DLCO
is not clear(14). Both patients presented significantly
reduced arterial oxygen saturation by pulse
oximetry after the 6-minute walk test, which is
another indicator of the severity of these cases
and a demonstration of the value of this test as a
complement to the gas exchange analysis.
Plethysmography and DLCO determination were not
carried out in case 1, since not all tests were
available at the institution of origin.

The diagnosis of RB-ILD follows the routine of
diagnosing other diffuse pulmonary diseases,
generally established through surgical pulmonary
biopsy and requiring close interaction among the
pulmonologist, radiologist and pathologist. The
essential treatment is smoking cessation, which will
determine the prognosis of the disease(1). The use
of corticosteroids is debatable. However, for the
more severe presentations, it is prudent to use
prednisone or an equivalent, at a dose of 0.5 mg/
kg/day, for a period of six to twelve months.
Immunosuppressive drugs are rarely needed. When
smoking is discontinued, the evolution of the
disease is usually favorable; respiratory symptoms,
tomographic findings and pulmonary function test
results improve and stabilize(4,7). Complete recovery
is possible(1).

We emphasize that, when evaluating smokers, it
is important to consider RB-ILD in the context of
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forms of interstitial cystitis, together with
lymphangioleiomyomatosis, eosinophilic granuloma
and idiopathic pulmonary fibrosis. The disease has a
variable clinical presentation and may be an incidental
finding in chest X-rays or in the anatomopathological
study of pulmonary tissue obtained by lung biopsy
or resection (procedures indicated due to a cause
other than bronchiolitis). Another, less common
spectrum of the disease is characterized by signs and
symptoms of severe respiratory problems, including
digital clubbing, as described in both cases reported
in this study. The functional effect will depend on
the balance between bronchiolitis and alveolitis,
therefore, any type of respiratory disorder and gas
exchange may be observed.
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