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Abstract: Tracheobronchial amyloidosis is a rare disease characterized by amyloid deposits on the tracheal and bronchial tissue. Patients with 
tracheobronchial amyloidosis are asymptomatic or exhibit symptoms, such as chronic wheezing, dyspnea, and cough, that are common 
manifestations of other disorders, including asthma. A bronchoscopic tissue biopsy using Congo red staining is the key standard for diagnosing 
tracheobronchial amyloidosis. Treatment strategies vary depending on the degree of airway obstruction. If the obstruction is significant and the 
patient is symptomatic, repeated bronchoscopic treatment, including local resection, laser therapy, stent placement, and radiation therapy, is 
considered a safer and better option. It is often misdiagnosed as asthma, but cases of tracheobronchial amyloidosis accompanied with asthma 
have not been reported. We report a case of intermittent wheezing, cough for 33 years, and shortness of breath on exertion for 7 years, which had 
aggravated in the previous 22 days. A pulmonary examination revealed diffuse wheezing. Pulmonary function testing revealed an obstruc-
tive ventilation dysfunction. Computerized tomography (CT) imaging revealed circumferential and irregular thickening of the tracheobronchial 
wall tissue with calcification and atelectasis of the right middle and lower lobe of the lung. Bronchoscopy revealed diffuse thickening of the 
mucosa of the trachea and bilateral main bronchi, with multiple nodular protuberances and relatively narrow lumens. The bronchial biopsies 
revealed massive amyloid deposits under the bronchial mucosa. The deposits exhibited a green birefringence under crossed polarized light after 
Congo red positive staining. The patient received standard treatment for asthma, and remains in good general condition without wheezing. It is 
not difficult to distinguish tracheobronchial amyloidosis through chest CT examination for patients with wheezing as long as this disease was 
considered. It was interesting that we present a rarer case of patient with tracheobronchial amyloidosis accompanied with asthma which both can 
cause symptoms such as wheezing. 
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Introduction
Amyloidosis is a rare disease characterized by abnormal extracellular deposition of autologous proteins, or amyloids, in various 
organs, causing functional damage. The disease is categorized as systemic or localized in one organ with little or no spread.1 About 
50% of amyloidosis cases are estimated to be localized in the respiratory system.2,3 Respiratory amyloidosis mostly occurs in three 
forms: tracheobronchial, nodular parenchymal, and diffuse parenchymal or alveolar septal amyloidosis.4 Tracheobronchial 
amyloidosis (TA) is a form of localized amyloidosis. It is a rare entity, with only a few cases or series of case reports or described 
in the literature.5–7 At present, there is no exact data on gender or geographic differences in the prevalence of TA. Patients with TA 
are asymptomatic or exhibit symptoms, such as chronic wheezing, dyspnea, and cough, that are common manifestations of other 
disorders, including asthma.8 Of note, there are 6 case reports in PubMed describing TA misdiagnosed as asthma but not 
accompanied with asthma.9–14 For patients with wheezing, it is easy to diagnosis TA, as long as we consider the diagnosis of TA 
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and remember to do a CT examination, but it is difficult to diagnose bronchial asthma for a patient with TA, requiring sufficient 
diagnosis evidences. Herein, we present a case of a patient with TA and asthma.

Case Report
Chief Complaints and History of Present Illness
A 67-year-old woman from Beijing, China, was admitted to the hospital with a history of intermittent wheezing for 33 
years and shortness of breath on exertion for 7 years. She developed intermittent wheezing accompanied by coughs 33 
years ago after getting a cold and the symptoms subsided after antibiotic treatment (details unknown). The symptoms 
occurred once every 1 to 2 years. There was shortness of breath that occurred after walking 500 meters 7 years ago. She 
experienced these symptoms 22 days prior to hospitalization after catching a cold and was accompanied with a fever 
reaching 38.2°C. She was admitted to emergency department and treated for asthma with infection using intrave-
nous methylprednisolone (40 mg/d) and moxifloxacin infusions, and her symptoms slightly improved. She never 
experienced hemoptysis, night sweats, skin rash, joint swelling and pain since the onset.

History of Past Illnesses and Personal History
She was diagnosed with allergic rhinitis 7 years prior and highlighted no history of tuberculosis and no history of 
smoking, alcohol, or drug use.

Physical Examination
She had no obvious abnormalities in other physical examinations except for diffuse wheezing during expiration and inspiration.

Laboratory Examinations Before Admission
Blood routine tests revealed a white blood cell count of 11.7 × 109/L, 82.5% neutrophil percentage, and 0.0% eosinophil 
percentage. Chest radiograph revealed atelectasis of the right middle and lower lobes, and a fiber chord could be seen in 
the left lung (Figure 1).

Figure 1 Chest radiograph. Atelectasis is indicated by the covered right heart margin, the declivitous right lower lobe bronchus, and the triangular high-density shadow 
above the right diaphragm covering the right diaphragm and right lower lobe blood vessel. There is a fiber chord in the left lung.
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Further Diagnostic Workup
Further diagnostic tests revealed total serum immunoglobulin (sIgE) of 444.0KU/L, sIgE against Artemisia argyi 
was 100.0KU/L. Pulmonary function testing revealed an obstructive ventilation dysfunction, forced expiratory 
volume in the first second (FEV1)/forced vital capacity (FVC) 55.73%, and FEV1% pred 61.5% (before broncho-
dilator-aided inhalation), and the airway reversibility test was negative. A chest CT scan revealed irregular high- 
density thickening of the trachea wall, both stem bronchi, lobar, and proximal segmental bronchi, leading to 
tracheobronchial luminal stenosis and atelectasis of the right middle and lower lobe (Figures 2A–C and 3A–C). 
A bronchoscopy revealed diffuse, circumferential and irregular thickening of the mucosa of the trachea and bilateral 
main bronchi, with multiple nodular protuberances and relatively narrow lumens (Figure 4). The bronchial biopsies 
(Figure 5A–D) revealed massive amyloid deposits under the bronchial mucosa. Amyloid deposits are blue in 
cellulose staining, negative in Van Gieson method and were demonstrated by apple-green birefringence with 
polarized light with Congo red. There was no granuloma, multinucleated giant cells or other special lesions. 
Further tests for systemic disease and etiology, including electromyogram, serum immunofixation electrophoresis, 
blood and urine light chain, autoimmune examinations, T-spot, sputum culture, bone marrow puncture smear, and 
biopsy and flow cytology of bone marrow and so on were all negative.

Methylprednisolone (80mg per day) concurrently with inhaled corticosteroids and bronchodilators were administered. 
The symptoms gradually subsided. She was discharged and put on regular inhalation of budesonide formoterol (160/4.5 
ug, 2 inhaled twice per day) and oral intake of montelukast.

Follow-up of the patient was done for 4 years. Three months after discharge, the patient had no symptoms, and the 
activity tolerance was not limited. A chest CT scan demonstrated the partially relieved tracheobronchial wall thickening 
and luminal stenosis, with bronchial inflation signs in atelectasis (Figure 2D–F and 3D–F). Reexamination of the 
pulmonary function showed that obstructive ventilation dysfunction was slightly improved, with FEV1/FVC 59.0%, 
FEV1% pred 70%. However, she suffered cough, with wheezing sound during her allergy season and got significantly 
better after the allergy season when budesonide/formoterol was reduced to 1 inhaled BID. Currently, she is in good 
condition and is under regular therapy with ICS/LABA and montelukast.

Figure 2 CT scan of the chest (lung windows) showing lung windows before (A–C) and after treatment (D–F). (A–C) Lung windows showing irregular high-density 
thickening of the tracheal wall (A), both stem bronchi, lobar, and proximal segmental bronchi (B), leading to tracheobronchial luminal stenosis and atelectasis of the right 
middle and lower lobe (C). (D–F) Lung windows showing the relieved tracheobronchial wall thickening and luminal stenosis; there was bronchial inflation sign in atelectasis.
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Discussion
Pulmonary amyloidosis is a rare disease. Its exact incidence in China remains unclear, with about 6–10 cases occurring 
annually per 100,000 people in Western Europe and the United States.1 TA is the most common form of pulmonary 
amyloidosis. Patients are often asymptomatic but can exhibit dyspnea, cough and recurrent pneumonia.8,15,16 TA is 
strongly suspected if a CT scan presents high-attenuation thickening of the airway wall with long-segment narrowing of 

Figure 3 CT scan of the chest (soft tissue window) showing mediastinal windows before (A–C) and after treatment (D–F). (A–C) Soft tissue windows revealing the 
irregular thickening of tracheobronchial wall tissue accompanied by submucosal circumferential and granular calcification (A and B) and atelectatic lung tissue of the right 
middle and lower lobe with gathered bronchi outlined by the wall calcification (the bronchi are obstructed without air bronchogram sign) (C). (D–F) Soft tissue windows 
showing the relieved tracheobronchial wall thickening, luminal stenosis, and atelectasis of the right lower lobe; there was bronchial inflation sign in atelectasis.

Figure 4 Tracheobronchial images showing the bronchoscopy findings. The mucosa of the trachea and bilateral main bronchi is diffusely and circumferentially thickened, with 
multiple nodular protuberances and relatively narrow lumens. (A) Trachea. (B) Tracheal carina. (C) Proximal left main bronchus. (D) Distal left main bronchus. (E) Right 
main bronchus. (F) Right upper lobe bronchus. (G) Middle segment bronchus of right lung.
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the lumen.1 In contrast to other diffuse tracheal diseases, such as tracheobronchopathia, osteochondroplastica, and 
relapsing polychondritis, TA may involve the posterior tracheal and bronchial membranes. Definitive diagnosis of TA 
typically depends on bronchoscopy biopsy coupled with Congo red staining.1,8,17

The present case was diagnosed as TA accompanied with asthma. There were typical characteristics of CT scan and 
pathological changes that supported a clear diagnosis of TA. Moreover, the patient had a history of wheezing and cough, 
exacerbated by allergies and cold, and responded well to steroids and β2 agonist nebulization, with the past history of 
allergic rhinitis. These clinical characteristics supported the diagnosis of asthma. According to the type of the fibrillar 
component in amyloid deposits, there are over two dozen subtypes of amyloidosis in the biochemical classification.1 The 
fibrillar proteins amyloid light chain (AL) and serum amyloid A (AA) are most common types. AL fibrillar protein is 
derived from the abnormal breakdown of normal immunoglobulin light chains produced by a clonal population of plasma 
cells. Systemic infections and inflammatory disorders (eg, rheumatoid arthritis, chronic bronchitis, and so on) cause 
elevation of AA in subjects.18 Whether long-term poorly controlled asthma which is a chronic airway inflammatory 
disease can cause the generation of AA and the occurrence of airway amyloidosis is not very clear at present. More 
clinical cases are needed to study the relationship between TA and asthma. Some articles9,11,19–21suggested the clinical 
manifestations of TA are similar to severe and poorly controlled asthma, which makes it difficult to differentiate and 
often requires combining bronchoscopy and chest CT scan for auxiliary diagnosis.

Treatment strategies vary depending on the degree of airway obstruction.9,20 Asymptomatic patients should be 
monitored without treatment, while more aggressive local and systemic therapy should be undertaken if the obstruction 
is significant and the patient is symptomatic.9 To date, there is no established effective medical treatment for TA. 
Repeated bronchoscopic treatment, including local resection, laser therapy, stent placement, and radiation therapy, is 
considered a safer and better option.1,17,21 The 5-year survival rate of patients with TA range between 30% and 50%.1 

The present patient’s symptoms were improved when subjected to active asthma treatment. Therefore, she was not 
treated but was closely monitored. If asthma is well controlled but the degree of airway obstruction remains severe or 
progresses significantly, leading to more severe dyspnea for the patient, local treatment (bronchoscopic treatment or 
radiation therapy) should be considered.

Conclusion
Tracheobronchial amyloidosis is a localized variant of amyloidosis and a rare disease that is relatively difficult to 
diagnose because of its non-specific clinical manifestation. It should be considered in the differential diagnosis of patients 
with wheezing or recurrent respiratory infections. The disease often requires a combination of bronchoscopy and chest 

Figure 5 Pathological findings of bronchial biopsies: (A) (HE×100), (B) (HE×400): Low and high magnification views showing abundant amorphous eosinophilic material 
depositing under the epithelium of bronchial mucosa. (C) (Congo red staining ×400): Congo red stain highlight the dense accumulation of brick red amyloid material in 
bronchial mucosa; (D) (Congo red staining ×400): Congo red stain typically shows apple-green birefringence in polarized light.
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CT scan for auxiliary diagnosis. Definitive diagnosis of tracheobronchial amyloidosis typically depends on bronchoscopy 
biopsy coupled with Congo red staining. Repeated bronchoscopic treatment was the main treatment for tracheobronchial 
amyloidosis.
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