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Abstract

Narrowing of the lower respiratory tract is a rare pathology. It may be associated
with pathologies of the primary respiratory system or connective tissue diseases (systemic
scleroderma, granulomatosis with polyangiitis, relapsing polychondritis). It can lead to non-
specific clinical symptoms. We present an interesting case of a 52-year old patient with a
history of several months’ dyspnea. Imaging tests revealed significant stenosis of the trachea
and  the  left  main  bronchus.  Tracheobronchopatia  osteochondroplastica  was  diagnosed.
Moreover, we carry out the differential diagnosis of the above pathology.

Key  words:  airway  diseases,  tracheobronchopatia  osteochondroplastica,  tracheal
stenosis

CASE REPORT

      A fifty-two-year old woman was admitted to the Department of Pulmonology because of
dyspnea on exertion and rest. She had a six months’ history of hoarseness, recurrent infections
of the upper and lower respiratory tract, chest pain and joint pain. In addition, she suffered
from skin psoriasis and psoriatic arthritis. 14 months ago computed tomography of the chest
showed no significant pathologies.

     On admission to the Department, we auscultated wheezing over the lung fields during
physical examination.  Also spirometry features of obstruction and hipoxemia in blood gas
analysis drew our attention. CT of the chest revealed diffuse thickening and narrowing of the
trachea and bronchial wall over the entire length. The complementary chest CT confirmed
generalized thickening of the cartilaginous portion of the trachea and bronchial wall. In the
narrowest place lumen of trachea was only 6-7mm wide (fig. 1).
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Fig. 1 Imaging findings revealed by chest computed tomography: generalised thickening of
the cartilagous portion of the trachea

   Bronchofibroscopy revealed thickened wall of the trachea along the entire length, without
focal changes of mucosa in the upper 1/3 narrowed tracheal lumen. Stenosis of the left main
bronchus was shutting the left upper lobe bronchus.  Bronchial lavage was negative for acid
fast bacilli or any other pathogen.  Histopathological examination from the bronchial biopsy
was  unremarkable,  including  fragments  of  the  mucous  membrane  covered  with  snapshot
epithelium,  quite  intense  inflammation  in  the  stroma,  inflammatory  infiltrates  around  the
bronchial  glands,  erythrocytes  and  fibrinous  effusion.  We  recommended  inhaled
bronchodilators (ipratropium), oral steroids (methylprednisolone) and antifungal medications
(nystatin) in outpatient treatment

      The  patient  was  admitted  to  the  Department  of  Otolaryngology a  month  later  and
classified  to  tracheal  biopsy.  It  brought  complications  -  inflammatory  spastic  reaction
requiring  urgent  tracheotomy.  The  collected  sample  gave  the  following  histological
description: inflammatory infiltrates of lymphocytes and plasma cells in the bronchial mucosa
with the features of stromal fibrosis, hyperplasia in the tracheal scar tissue and metaplasia.

      Histopathological slides have been consulted with the Institute of Tuberculosis and Lung
Diseases in Warsaw  - the microscopic features  were consistent  with  tracheobronchopatia
osteochondroplastica, but also systemic disease or toxicity of the drugs could not be excluded.
Basing  on  the  above  consultation,  the  patient  was  diagnosed  with  tracheobronchopatia
osteochondroplastica.

     A year later, the control chest CT noticed partial regression of tracheal stenosis and the
reduction  of  light  in  the  lower  part.  The  patient  was  observed  towards  connective  tissue
disease  in  the  Department  of  Rheumatology.  The  diagnosis  was  following:  relapsing
polychondritis associated with psoriatic arthritis, and immune disorders in the background of
Sjögren's syndrome and granulomatosis with polyangiitis. Pulse steroid therapy, azathioprine
and methotrexate were applied.
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     Two years later because of persisting tracheal stenosis, silicone stent was implanted into
the  trachea.  In  the  chest  CT  scans  -  no  progression  of  airway  narrowing,  no  interstitial
changes (fig. 2). The Institute of Tuberculosis and Lung Diseases offered establishment of a T
prosthesis in the tracheal stenosis, but the patient did not agree to that procedure. Because of
regression of changes in the imaging studies and the lack of patient’s consent we resigned
form  the  mechanical  removal  of  stenosis.  Decision  was  made  to  continue  conservative
treatment.

Fig. 2 The control chest computed tomography: silicone stent implanted into the trachea

DISCUSSION

      Apart from tracheobronchopatia osteochondroplastica the differential diagnosis of tracheal
stenosis in our patient included:
 relapsing polychondritis - a rare systemic connective tissue disease of unknown etiology.

Inflammatory infiltration destroys the cartilage tissue, especially cartilage related with the
ears, nose, trachea and bronchi. Disease is usually associated with other connective tissue
diseases (rheumatoid arthritis, ankylosing spondylitis, systemic vasculitis). According to
MacAdam criteria cartilage inflammation of the respiratory tract is observed, which can
lead to severe pneumonia, respiratory failure and even death.

 amyloidosis - amyloid deposition in the bronchial tree causes disturbance of flow through
the  bronchi.  We observe  plurality  of  gray-white  discs  located  submucosally,  mucosal
thickening and infiltration of tumor-like changes in bronchoscopy. Amyloidosis does not
spare  the  posterior  wall  of  the  trachea,  which  sets  it  apart  from  tracheobronchopatia
osteochondroplastica. In our patient we might exclude amyloidosis also due to the lack of
a distinctive coloring of the histological preparation – no amyloid deposits were identified
by histochemical staining (Congo red, Thioflavin T).

 granulomatosis with polyangitis - necrotizing granulomatous inflammation which usually
takes  the  upper  and  lower  respiratory  tracts  and  small  and  medium-sized  vessels.
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Immunological  studies  have  revealed  high  concentration  of  cANCA,  typical  for  this
disease. But we observed no changes in paranasal nose, lung and kidney parenchyma.

 scleroderma - characterized by progressive fibrosis of the skin and internal organs. In the
described case, it was excluded on the basis of lack of Raynaud's symptom. We have not
observed the characteristic hardening of the skin, esophagus and lung parenchyma.

 calcification in the respiratory tract related to age - usually the study of the mucosa in
bronchoscopy appears as physiological.

We also excluded malignant transformation.  

    Tracheobronchopatia osteochondroplastica (TBO) is a rare disease of unknown etiology
characterized by the presence of hard, calcified nodules in the airways. Changes locate on the
walls of the trachea and main bronchi, causing their narrowing. The most frequent clinical
signs of TBO are chronic cough, extertional dyspnea, bleeding, and even airway obstruction.
The therapy involves the use of bronchodilators and mechanical removal of lesions during
bronchofiberoscopy [1].
     For the first time, changes typical for TBO were described in the first half of the nineteenth
century by three independent scientists:  Rokitansky, Luschka and Wilks. Then the diagnosis
was  limited  to  post-mortem  examination,  until  1970  when  TBO  was  identified  during
bronchoscopy  [2,  3,  4].  Nowadays,  because  of  the  increasingly  widespread  use  of
bronchofiberoscopy  techniques  in  clinical  practice,  the  disease  usually  is  diagnosed
intravitally [5].
       TBO occurs usually in over 50-year-old patients, but there are reports of the disease
occuring in younger patients, even 9-year-old girls. TBO etiology has not been known so far.
Some authors proposed several theories describing the formation of the lesions in the trachea
and bronchi. Virchow suggested  echondrosis concept, according to which echondromas are
the  initial  lesions  and eventually  undergo ossification  and take  the  form of  a  bony spur.
Aschoff  came to  the conclusion  that  the  lesions  arise  from the cartilaginous  and osseous
metaplasia  of undifferentiated connective tissue cells.  In contrast,  Dalgaard suggested that
changes typical  for TBO occur as a result  of the conversion of elastic  fibers of the fiber
membrane into the trachea cartilage which undergoes calcification [6].
       Certain factors may lead to the activation of the disease, for example metabolic or
infectious diseases. In the course of TBO mucociliary clearance failure occurs. Therefore,
patients  are  exposed  to  frequent  infections.  The  disease  is  sometimes  asymptomatic,
accidentally  detected during imaging tests, difficult  intubation or bronchoscopy. The most
common clinical  manifestations  include:exertional  breathlessness,  chronic cough, abundant
expectoration, hemoptysis. Some patients have predominant recurring respiratory infections
or hoarseness. Physical  examination may reveal wheezing, stridor or crepitations over the
lung  fields.  Sometimes  such  symptoms  erroneously  suggest  the  diagnosis  of  asthma  or
chronic bronchitis [7].
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      Morphological and biochemical study of peripheral blood are not useful for the diagnosis
of  TBO.  Pulmonary  function  tests  may  be  normal.  Only  a  small  percentage  of  patients
presents features of airway obstruction, which correlates with disease progression.
       Radiological picture of TBO is multifaceted. Initially correct, but the advanced form of
the disease (as in the case of our patient) is visible as significant stenosis of the trachea. The 
chest  CT may show as  follows:  thickening of the tracheobronchial  tree and a  number of
calcified  nodules.  Changes  can  extend  anywhere  in  the  airways,  even  to  the  peripheral
bronchi, but usually they are present in 2/3 of the distal portions of the trachea and proximal
bronchi. Due to the fact that the nodules are formed from cartilage, the rear wall of the trachea
(membranous)  remains free of the disesae,  which distinguishes  TBO from amyloidosis  or
granulomatosis with polyangitis [8].
       The  most  important  test  to  confirm the  diagnosis  of  TBO is  bronchofiberoscopy.
The most  representative  endoscopic  image  is  the  presence  of  hard,  nodular  formations
associated with the cartilages or between cartilage. These nodules are hard on touch and give
gritty sensation while passing the scope through the lumen. Nodules can imitate the image of
crazy-paving pattern. TBO is localised usually in anterior and posterior walls of the airways.
In the early stages of the disease desribed changes appear as a small eminence, then hardening
nodules tending to confluence. As the disease progresses the airway walls stiffen and further
narrowing is observed [9].
      It is believed that the appearance of the airways in the bronchofiberoscopy is so distinctive
that the histopathological examination is not required. Therefore, the biopsy of the nodules is
not  done  routinely  -  it  is  technically  difficult  because  of  their  hard  consistency.  The
histopathological study that allows to rule out other diseases (such as cancer or amyloidosis)
points out lumps of submucosal cartilage. In the nodules might be islands of bone marrow,
even with hematopoiesis, and inflammatory infiltrates suggesting chronic inflammation [10].
        TBO prognosis is favorable in most cases. The disease is mild, so the treatment is used
only in case of persistent symptoms. Treatment consists of humidifying the respiratory tract,
avoidance  of  disease  triggers  and  effective  treatment  of  respiratory  tract  infections.  The
administration  of  a  bronchodilator  helps  for  some people  (as  in  our  patient).  Only  when
substantial narrowing of the airways is carried out, trials of mechanical removal of the lesions
are done during laryngoscopy or bronchoscopy. Other methods include, among others, laser
ablation, implanting the stent at the site of stenosis, cryotherapy or radiation theraphy. The
described  methods  usually  alleviate  the  symptoms and improve  the  results  of  pulmonary
function tests, but complications may also happen e.g. secondary airflow obstruction, as those
observed in our patient during laryngological surgery. In extreme cases, a surgical treatment is
needed: resection of the larynx, trachea segmental resection or even removal of the diseased
portions of the lung parenchyma [11, 12].
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