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The term bronchiolitis obliterans organizing pneumo-
nia (BOOP) refers to nonspecific pathological abnor-
malities characterized by the presence of granulation
tissue within the lumen of the distal pulmonary airspaces,
associating "proliferative" bronchiolitis obliterans and
organizing pneumonia which is indeed the major com-
ponent of the pathological process [1].

Some confusion has resulted from the use of this patho-
logical terminology to describe a clinical syndrome which
may be either idiopathic or secondary to many causes,
such as infectious agents or drugs.  Idiopathic BOOP is
now recognized as a well-defined, clinicopathological
entity characterized by distinct clinical and imaging fea-
tures together with BOOP in pulmonary biopsy speci-
mens; this entity is also called cryptogenic organizing
pneumonia, which is today the preferred terminology for
idiopathic cases [2–4].

The imaging features of BOOP are rather charac-
teristic in the typical pattern of multiple alveolar patchy
opacities, which are generally peripheral and often migra-
tory [5];  this pattern is usually associated with an excel-
lent response to corticosteroid treatment and a good
prognosis.  The diffuse, bilateral, infiltrative pattern is
less characteristic, and it is associated with a more uncer-
tain corticosteroid response and prognosis.  It is likely
that some cases of rapidly progressing disease merely
represent the organization of diffuse alveolar damage or
an initial phase of subacute idiopathic pulmonary fibro-
sis.  BOOP presenting as solitary pneumonia is charac-
terized at imaging by mass(es) or nodule(s) which are
often confused with neoplastic disorders [2, 6–8].  How-
ever, many other uncommon imaging patterns may occur,
such as the cavitary lesions reported in this issue of the
Journal, which may present complex diagnostic pitfalls
[9, 10].

As mentioned above, BOOP is in no way specific to
any disease.  It is simply a type of pulmonary inflam-
matory response to a generally mild alveolar and bron-
chiolar damage.  The integrity of the basal lamina is
partially preserved, although gaps in it allow interstitial
fibroblastic cells to migrate into the alveolar lumen, where
they exhibit the phenotypic modulation characteristic of
myofibroblasts.  They then deposit connective matrix
components, giving rise to the typical intra-alveolar buds
of granulation tissue which define BOOP [11].  It is,
therefore, not surprising that many types of pulmonary
injury may result in BOOP, provided that the insult does
not lead to parenchymal necrosis or severe irreversible

interstitial fibrosis.  However, it would probably be naive
to imagine that, although BOOP and pulmonary necro-
sis are clear-cut and distinct processes, generally exclu-
sive of each other, they can never coexist.

The causes of cavitary lesions on chest imaging are
many [12], and BOOP (pathologically defined) may be
present in some of them, as either a major or minor find-
ing.  Bacterial infections are probably the most common
cause, and the cavitation of such round opacities of infec-
tious origin generally results from necrosis.  Cavities can,
however, sometimes result from pneumatocele forma-
tion, as in staphylococcal pyaemia in children.  Fungi
and parasites may also give rise to pulmonary cavities,
and, for example, invasive aspergillosis of the airways
may result in bronchiolar-based abscess containing hyp-
hae, Aspergillus bronchiolitis, and organizing pneum-
onia [13].  If we further remember that the first precise
descriptions of BOOP were published at the beginning of
the century in cases of nonresolving infectious pneumo-
nia, it is not surprising that infectious processes may some-
times result both in organizing pneumonia and necrosis
of the injured parenchyma [14–16].  A practical con-
clusion is that BOOP seen at the periphery of cavitary
pulmonary lesions may be the chronic sequelae of pre-
vious inflammatory and partially necrotizing unrecog-
nized infectious injury, the agent being no longer detectable.

When confronted by multiple cavitary nodules together
with clinical and biological signs of inflammation, the
clinician must also consider the possibility of immuno-
logical disorders, such as Wegener's granulomatosis,
where BOOP is a rather common feature associated with
vasculitis (BOOP may even be prominent and mask the
other pathological lesions) [17, 18].  A careful exami-
nation for extrapulmonary signs of vasculitis and the
presence of antineutrophil cytoplasmic antibodies is, there-
fore, necessary in such cases.  BOOP is an uncommon
finding in pulmonary Langerhans' cell granulomatosis, a
disorder often presenting with multiple cavitary nodules,
which are, however, generally small and numerous [19].
The pseudometastatic pulmonary nodules seen after
bleomycin treatment, which may occasionally be cavi-
tary [20], are another example of pulmonary nodules with
BOOP on pathological examination.  Finally, it appears
that BOOP with cavitary pulmonary lesions is a possi-
ble common pathological finding in several types of pul-
monary injury of various origin.  But can cavitary nodules
be the presentation of idiopathic BOOP?

Undoubtedly, cavitary idiopathic BOOP is uncommon.
Cavities in solitary masses or nodules have occasionally
been mentioned [3, 8, 21–25]. Such cases probably
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correspond to the consequence of inflammatory injury to
the lung with focal areas of necrosis in organizing pneu-
monia.  In addition to necrosis as a mechanism of cav-
ity formation, the possibility exists that some cavities are
secondary to pneumatocele [26], or that they are pre-
existing bullous cavities rendered visible by the presence
of organizing pneumonia in the adjacent parenchyma.
The cases of FROUDARAKIS et al. [9] and HARO et al. [10]
are especially interesting, in that they emphasize a con-
crete and original clinical problem:  multiple pulmonary
cavities of unknown origin, with BOOP on pathological
examination.  Probably, the main lesson from their studies
is that although this imaging presentation is uncommon,
as in typical idiopathic BOOP, corticosteroid treatment
resulted in complete regression of the inflammatory nod-
ules with no evidence of relapse.

Recognizing idiopathic BOOP as a clinicopathological
entity has probably been one of the major advances in
clinical research in recent years.  However, the clinical
and imaging frontiers of this entity seem to be continu-
ously broadening. Whether  this reflects reality or mere-
ly corresponds to unwarranted inclusion of previously
well-known syndromes (organization of diffuse alveolar
damage for example) in the spectrum of idiopathic BOOP,
will have to be clarified in the future.
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