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Tracheobronchopathia
Osteochondroplastica.

An underrecognized entity?
A. Chroneou, N. Zias, A.V. Gonzalez, J.F. Beamis Jr.

Introduction

Tracheobronchopathia osteochondroplastica
(TPO) is a rare, benign chronic disease character-
ized by the presence of subepithelial osteocarti-
laginous nodules projecting into the laryngotra-
cheobronchial lumen. The airway projections are
most frequently described as multiple lesions in
the anterolateral wall of the lower two thirds of the
trachea; rarely the lesions may be single and ex-
tend anywhere from the larynx to the peripheral
bronchi [1, 2]. The posterior membranous wall
typically remains intact, a feature which has not
been recognized in any other airway disease [1, 3].
The nodules vary in size, and may significantly
impinge on the tracheobronchial lumen [1, 3, 4, 5].

TPO was initially described by Rokitansky in
1855 [6], Luschka in 1856 [7] and Wilks in 1857
[8]. In 1947, Dalgaard reviewed 90 cases of TPO
and by 1974, 245 cases had been reported world-
wide [9, 10]. Mathlouthi et al. [11] counted a total
of 371 reported cases of TPO in 1993. Data regard-
ing the overall incidence of TPO vary. In autopsy
studies [12, 13], the incidence ranges from 1:400 to
3:1000 while in bronchoscopy surveys [14, 15], the
incidence ranges from 1:125 to 1:6000. TPO may
appear as a rare entity in the literature because it of-
ten remains unrecognized. It may constitute an in-
cidental finding during intubation, chest computed
tomography (CT) or bronchoscopy performed for

other indications [16, 17]. According to Prakash
[18], TPO cases are now being more widely recog-
nized, due to a better description of the disease in
the literature and the increased awareness of bron-
choscopists. Lack of awareness for this disease in
the past is illustrated by the case of a patient who
underwent external beam irradiation because TPO
was thought to represent bronchogenic carcinoma
[19]. Recently, the reported detection rate has
ranged from 0.05 to 0.41% of all patients undergo-
ing bronchoscopy [20].

Etiology and pathogenesis

The etiology of TPO is unknown. Chronic in-
fections (e.g. mycobacteriosis), chemical or me-
chanical irritation (e.g. silicosis), metabolic abnor-
malities (e.g. amyloidosis) and genetic predisposi-
tion are proposed as causal factors [8, 21, 22]. Sev-
eral reports link TPO with ozena, a disease charac-
terized by nasal mucopurulent discharge and crust-
ing, observed in patients with atrophic rhinitis [18,
23, 24, 25]. A connection between amyloidosis
and TPO has been postulated [26, 27, 28, 29]. TPO
has been associated with an advanced stage of tra-
cheobronchial amyloidosis [30]. However, in most
cases of TPO, tracheobronchial amyloidosis is not
present, as evidenced from reviews of large case
series [4,9]. Congenital predisposition has also
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Tracheobronchopathia osteochondroplastica (TPO) is
an idiopathic disease of the trachea and major bronchi
characterized by multiple submucosal osteocartilaginous
nodules. The nodules may be either focal or diffuse, and
typically spare the membranous wall of the airways. Symp-
toms are non-specific, and include dry cough, dyspnea, re-
current respiratory infections and occasionally hemoptysis.
TPO is rarely considered as a diagnosis in part due to lack

of awareness among clinicians. The diagnosis can be based
on a typical bronchoscopic appearance and generally does
not require biopsy of the lesions. When available, histology
reveals bone formation within the submucosa with normal
overlying respiratory epithelium. TPO is a benign disorder,
marked by a generally favorable clinical evolution. There is
currently no established treatment for the removal of air-
way nodules, or the prevention of further tissue growths.
Interventional bronchoscopy techniques have a role in the
relief of symptomatic airway obstruction, when indicated.
Monaldi Arch Chest Dis 2008; 69: 2, 65-69.
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been suggested [6]. In this regard, few reports have
described such a familial occurrence [1]. TPO has
been observed with smoking but causality has nev-
er been proven [14, 31, 32]. There are also reports
in the literature associating TPO with malignan-
cies including Hodgkin’s lymphoma, thyroid can-
cer, breast carcinoma and a case of mucoepider-
moid carcinoma of the lung [31, 32, 33, 34].

The pathogenesis of this disorder also remains
obscure. Various hypotheses have been proposed,
originating with Virchow’s viewpoint that tracheo-
bronchial enchondromas form and subsequently
develop ossification and calcium deposition [35].
The concept of airway elastic degeneration was
supported by Aschoff-Freiburg who added that
elastic tissue underwent metaplasia, later forming
cartilage that calcified and ossified [15]. Although
bone morphogenetic protein-2 and transforming
growth factor β-1 are known to stimulate bone-for-
mation [36], their role in TPO has not been eluci-
dated [31].

Clinical, laboratory and imaging features

TPO is most commonly encountered in pa-
tients over 50 years of age. However, a case of a
child with TPO has been reported [37]. No gender
predominance has been described although some
investigators have observed males to be affected
more often than females [4, 6, 23, 38].

Clinically, there is no pathognomonic set of
signs or symptoms of TPO and the majority of the
patients remain asymptomatic. When TPO mani-
fests clinically, the presentation is related to the de-
gree of the airway obstruction and whether this oc-
curs at the glottic, subglottic or tracheobronchial
level [39]. Leske and associates, in a series of 41
patients, found that cough, hoarseness, hemopty-
sis, dyspnea on exertion and wheezing were the
most common symptoms [40]. Several mecha-
nisms may be involved [41], including severe air-
way narrowing and the absence of cilia in multiple
segments of the trachea [41]. In some cases where
wheezing and shortness of breath were prominent,
TPO was mistaken for asthma [42]. Hemoptysis
may result from ulcer formation due to the rubbing
of opposing nodules [4]. Although hemoptysis of-
ten precedes the discovery of TPO, no site of
bleeding is found in the majority of patients, and a
cause and effect relationship has not been clearly
established [4]. We recently encountered a patient
who presented with hemoptysis and was found to
have several soft, red endobronchial lesions which
histologically were consistent with TPO [43]. This
might be called “soft TPO”.

No characteristic pattern of pulmonary func-
tion tests has been described in patients with TPO,
and many cases are associated with preserved lung
function [38, 44]. However, flow-volume loops
may constitute a more sensitive indicator of dis-
ease progression [35]. With severe airflow ob-
struction, the flow-volume loop is characterized by
a plateau in both the inspiratory and expiratory
limbs of the curve [35, 45].

Radiologic examinations, although they may
be suggestive, rarely lead to the diagnosis of TPO.
Standard chest radiography is usually normal.
Simple tomography, although now rarely used, is
said to reveal a typical pattern of “beaded” or scal-
loped airways [46, 47]. On CT scan, findings asso-
ciated with TPO include thickening and irregulari-
ty of the tracheal and/or bronchial walls. The
broad-based airway wall protrusions are most
prominent if they are calcified. In extreme cases,
marked and diffuse tracheal narrowing can be seen
[18, 48, 49].

Diagnosis

Several diseases with tracheobronchial in-
volvement must be distinguished from TPO in-
cluding tracheobronchial amyloidosis, endo-
bronchial sarcoidosis, calcifying endobronchial tu-
berculosis, tracheobronchial papillomatosis, We-
gener’s granulomatosis, relapsing polychondritis
and primary neoplasms of the airways.

The diagnostic technique most likely to estab-
lish the diagnosis of TPO is bronchoscopy. When
laryngeal or upper airway involvement is present,
laryngoscopy may suffice to confirm the diagnosis.
Despite the name of the condition, in TPO the tra-
chea can be spared, with only lobar or more periph-
eral bronchi being involved. When this occurs, at-
electasis or recurrent pneumonitis may complicate
the disease course [2, 50]. Reaching such peripher-
al lesions with the bronchoscope to arrive at a diag-
nosis can be difficult. Regardless of the anatomic
distribution of the disease, the endoscopic findings
are quite characteristic: whitish, hard spicules that
convey a cobble-stoned appearance to the airway
wall [8]. These findings are characteristic of the dis-
order (figure 1), making tissue sampling seldom re-
quired to confirm the diagnosis of TPO.

Pathology specimens when available typically
display heterotopic bone formation with abnormal
cartilage proliferation and calcium deposits [4].
Adipose tissue fragments, along with foci of bone
marrow with active hematopoiesis, can also be
present [51] (figure 2). The technical aspects of
obtaining adequate tissue samples warrant men-
tioning. Biopsies via the flexible bronchoscope
may be challenging given the nature of the lesions
and the limitations of working through a small
channel [9]. Larger biopsy forceps, used through a
rigid bronchoscope, are more likely to yield ade-
quate specimens. However, with significant air-
way narrowing, passage of the rigid bronchoscope
may be difficult. A grating sensation has occasion-
ally been described when the rigid bronchoscope is
passed over the airway lesions [18].

Treatment

While TPO is generally considered a benign
airway disorder, with minimal progression of the
lesions [40], severe tracheal stenosis resulting from
this disease process has been reported [52, 53].
Asymptomatic patients could be simply followed,
even for prolonged periods of time. A follow-up of
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up to 25 years has been described in the literature
[54]. However, when the trachea or the bronchi are
narrowed, surgical treatment (tracheal or laryngeal
resection) and bronchoscopic therapy (removal of
nodules with biopsy forceps, laser ablation and
cryotherapy) have been attempted [4, 25, 30, 55,
56, 57]. According to Prakash et al. [1] the success
of endoscopic nodule removal with laser and biop-
sy instruments is variable, but generally results in
improvement of the patient’s respiratory status. Ex-
ternal beam radiation has also been described in a
very limited number of patients in the past, with re-
ported relief of symptoms [4, 18, 46, 58].

The prognosis of TPO is usually good, though
it frequently occurs in association with malignant

Fig. 1. - Bronchoscopic appearance of tracheobronchopathia osteochondroplastica. A. Note, the osseocartilaginous nodules are located in the 
anterolateral tracheal wall. The posterior membranous wall is spared. B. Left upper lobe involvement. (Courtesy of Dr Udaya B.S. Prakash, 
Pulmonary and Critical Care Medicine, Mayo Medical Center, Mayo Medical School, Rochester, Minnesota).

tumors [59]. Yokoyama re-
ported an association with
lung cancer in 11.1% of their
patients with TPO, with ade-
nocarcinoma being the most
common histologic subtype
[59]. For patients manifesting
some of the symptoms de-
scribed above, conservative
therapy with maintenance of
airway humidity, prompt
therapy of intercurrent infec-
tions and avoidance of air-
way irritation, are the goals
that should be achieved [18].

In summary, TPO re-
mains a rare entity, which is
frequently found unexpect-
edly and diagnosed inciden-
tally. It affects only the carti-
laginous part of the airways,
with submucosal nodules
projecting into the tracheo-
bronchial lumen. The impor-
tance of adequate awareness
and recognition is underlined

in this review, with the hope of preventing unnec-
essary diagnostic procedures. Most patients are
asymptomatic or present non-specific signs and
symptoms. Bronchoscopy is usually sufficient to
make the diagnosis, and tissue biopsies are seldom
required. No specific treatment or preventive mea-
sure seems to be necessary given the generally be-
nign nature of this entity. However, interventional
bronchoscopy techniques may be helpful in symp-
tomatic cases even if the experience is limited due
to the rarity of the disorder.

Acknowledgements: We would like to thank Dr. Udaya
B.S. Prakash for providing the pictures shown in figure 1.

Fig. 2. - Biopsy demonstrating areas of normal epithelium along with osseous tissue with bronchial
cartilage and bone marrow elements. These findings are consistent with tracheobronchopathia osteo-
chondroplastica. Hematoxylin-Eosin, 400x.
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