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The Potentially Lethal Nature of
Bronchial Casts: Plastic Bronchitis

Mariana M. Cajaiba, MD, Paula Borralho, MD,
and Miguel Reyes-Múgica, MD

bronchoscopy was performed, resulting in the
removal of multiple bronchial casts. Despite respira-
tory support, there was no improvement in systemic
perfusion; the patient’s status deteriorated, and he
expired 5 days after admission to the hospital. His
past medical history was remarkable for tricuspid
atresia, treated at the age of 4 with a Fontan proce-
dure (diversion of systemic venous return into pul-
monary circulation). Six months before his last
hospital admission, he underwent surgical review of
the previous procedure, in which the right atrium
was excluded with the creation of an external con-
duit using grafted material.

Two bronchial casts removed by bronchoscopy
were submitted for histological examination.
Macroscopically, they appeared as mucoid white-
yellow bronchial-like structures measuring 6.5 and
8.0 cm, respectively (Figure 1A). On light microscopy,
it was seen that the casts were composed predomi-
nantly of mucin, as demonstrated by PAS and
Alcian-blue stains, intermixed with fibrin and a few
leucocytes (Figure 1B). An autopsy was performed,
which revealed the cardiac anatomical changes
derived from the above-mentioned procedures, in
addition to severe diffuse alveolar damage and
changes suggestive of acute hypoxemia.

Plastic bronchitis (PB) is an uncommon disorder
characterized by the formation of extensive
bronchial casts that branch into the respira-

tory tree, adopting its 3-dimensional architecture
and occluding it. These casts differ from those
formed by ordinary mucus, being larger, more cohe-
sive, and with a gelatinous, rubbery, or rigid consis-
tency. The definitive diagnosis can only be made
through examination of the casts, which are usually
removed through bronchoscopy but may also be
expectorated.1,2

Case Reports

Case 1

A 16-year-old male presented with sudden onset of
dyspnea, tachycardia, and hypoxemia, for which a

The gross and microscopic findings from 2 fatal cases
of plastic bronchitis (PB) in children, a rare entity
characterized by the formation of large mucous casts
in the bronchial tree, are presented. These casts differ
from ordinary mucus because of their increased cohe-
siveness and consistency, resulting in solid structures
that model the respiratory airway tree. PB usually pres-
ents as a complication of underlying diseases, which
determine the prognosis of the afflicted patients.
Conditions commonly associated with PB include con-
genital cardiopathies, lymph vessel malformations,

asthma, and sickle cell disease. The first case is a typ-
ical example of PB following surgical treatment of a
cyanotic cardiopathy, with very characteristic and illus-
trative morphology. The second case describes the fatal
course of PB in a patient with sickle cell disease, which
has never been reported to the best of the authors’
knowledge; in this case, an overlooked association with
asthma could have contributed to the fatal outcome.
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Case 2

A 2-year-old boy was admitted to the hospital with a
clinical picture of acute respiratory distress and
fever. He had a past medical history of sickle cell dis-
ease complicated by multiple recurrent episodes of
dyspnea. A chest X ray and a computed tomography
(CT) scan showed right lung collapse, with lateral
deviation of mediastinal structures and segmental
atelectasis. Ventilatory support was instituted, but
the child developed severe cardiac dysrhythmia and
died 24 hours after admission.

An autopsy revealed occlusion of the bronchial
tree by multiple yellow/green casts of rubbery consis-
tency (Figure 1C). Histologically, the casts were com-
posed of a mucofibrinous substrate with numerous
eosinophils and Charcot-Leyden crystals (Figure 1D).

Discussion

Although most cases of PB have been reported in
children, adults can also be affected. The clinical
picture includes dyspnea, cough, wheezing, chest
pain, and fever; chest X rays show nonspecific find-
ings, such as pulmonary collapse or patchy consoli-
dations. Different etiologies are related to the
development of PB, and the histological characteris-
tics of the casts usually correlate with the primary
disorder. A recent classification system divides PB
into 4 etiological groups: structural congenital heart
disease, lymphatic disorders, asthma and atopic dis-
eases, and sickle cell disease.1,2 Other less frequently
reported associations include pulmonary infections
and neoplasms.3-5

Figure 1. Patient 1 (A, B): Aspect of mucoid cast after bronchoscopy removal (A) and histological section with PAS stain showing
that it is predominantly composed of mucin (B, 200×). Patient 2 (C, D): Macroscopic appearance of casts occluding the bronchial tree
during autopsy (C); histological section (D) showing mucin, fibrin, numerous eosinophils, and Charcot-Leyden crystals (H&E 400×).
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Cyanotic cardiopathies represent the most fre-
quent congenital heart diseases occurring in associa-
tion with PB. Typically, casts develop after patients
undergo a surgical procedure for diversion of the sys-
temic blood flow into the pulmonary circulation.
Histologically, these casts are, in most cases, acellular
and composed of mucin; inflammatory cells and lipid
vacuoles may often be present. PB in association with
lymphatic diseases presents with chylous casts, some-
times also containing fibrin; reported cases include
lymphangiectasia, lymphangiomatosis, and iatrogenic
manipulation of thoracic lymphatic vessels. Asthma
and atopic diseases typically present with casts com-
posed of abundant eosinophils, Charcot-Leyden crys-
tals, and fibrin; neutrophils are also common. In sickle
cell disease, PB usually develops as a relatively frequent
complication following the acute chest syndrome. In
these cases, a yellow fluid resembling bilirubin charac-
teristically surrounds the casts; histological sections of
these casts reveal fibrinous material composition and
pigmented histiocytes in the surrounding fluid.1,2,5,6 In
our case 2, there was a background of sickle cell dis-
ease complicated by multiple recurrent episodes of dys-
pnea that were interpreted as acute chest syndrome.
However, the macroscopic and microscopic findings
favor a dual underlying mechanism, related both to
sickle cell disease and to an atopic background that
could have been clinically missed.

The pathogenesis of bronchial cast formation is
unclear. Several theories have been proposed, such
as increased pulmonary venous pressure leading to
excess mucus production, trauma to bronchial lym-
phatic channels, increased inflammatory response,
and ischemia of the bronchial tree.2,5,6 However,

there is no definitive evidence that any of these fac-
tors plays a role in the pathogenesis of PB.

The natural history of PB varies according to the
underlying disease; patients with structural heart
disease carry a poor prognosis, whereas deaths have
rarely been reported in association with other condi-
tions.1,2 The largest reported series in sickle cell dis-
ease described 21 cases with favorable evolution out
of a total of 29 cases of acute chest syndrome.6 Case
2 is, to our knowledge, the first instance of recorded
death associated with PB in a patient with sickle cell
disease. The association with bronchial asthma may
have contributed to the fatal outcome.
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