Multiple tracheobronchial diverticula in a post-TB patient: A case report


Introduction
Multiple tracheal and bronchial diverticula are uncommon entities and are often only detected incidentally by computed tomography (CT) or on autopsy specimens. (1) (2) (3) Tracheal diverticula are defined to be the condition with multiple sacs with narrow openings into the sac. (4) Though similar, bronchial diverticula are considered the cystic dilatation of the bronchial gland ducts. (5) A study by Polat et al. showed a 4% prevalence of PTACs but the tracheal diverticulum (cysts with tracheal connections) comprised only 0.6%. (6) Combined bronchoscopic and bronchographic imaging estimated the presence of one or more bronchial diverticula among 30% of patients affected with chronic lung disease. (7) (2) The diverticulum can be either congenital or acquired. (8) Clinically most are asymptomatic, and if symptomatic present with chronic cough, dyspnea, stridor, recurrent tracheobronchitis, etc. to list some. (9) (10) CT scan and bronchoscopy are preferred for diagnosing the diverticula. (11) (12) Herein we report a case of multiple tracheobronchial diverticula with a history of pulmonary tuberculosis in the past. This case report has been reported as per SCARE 2020 criteria. (13)

Case Presentation
A 22-year-old non-smoker, non-alcoholic, Asian male, presented to the outpatient department of our hospital with complaints of chest pain, accompanied by shortness of breath and cough for about one and half years. He described having generalized chest pain without radiation, which was aggravated by activity, and gradually increased in intensity prompting him to seek care. The chest pain was associated with mild shortness of breath, occasional wheeze, and intermittent cough with scant non-blood mixed sputum for the same duration. He has a significant history of pulmonary tuberculosis (sputum positive – no documents available), for which he was treated with antitubercular therapy (ATT) for 6 months 7 years back. He denied a history of fever, nasopharyngeal discharge, palpitations, significant weight changes, and had normal bowel and bladder habits. He didn’t have significant birth and genetic history. His family history was insignificant. Similarly, there were no surgical and psychosocial history.
On examination, he was normosthenic, with a body mass index (BMI) of 20.08 with a normal demeanor and posture. Grossly, he had no external deformity and no signs of pallor, icterus, cyanosis, lymphadenopathy, clubbing, edema, and dehydration. On examination of the respiratory system, bilateral diffuse wheeze along with diminished breath sound in the right upper lung region was heard on auscultation. His cardiovascular, gastrointestinal, and nervous system examinations were normal. Chest x-ray revealed right upper lung collapse and pulmonary function test revealed moderate outflow limitations. He was symptomatically managed with an inhaled bronchodilator, expectorant, and analgesics. Follow-up on 3 months showed improvement.
However, 6 months later from the initial presentation, he then presented a recurrence of the symptoms, predominantly persistent cough with thick and purulent sputum production for the last 2 months. He also had associated shortness of breath, and occasional wheezing, and noticed some weight loss recently. On auscultation, he had bilaterally extensive wheezes. These findings required extensive workup, so laboratory samples for complete blood count (CBC), sputum for gram stain, gene Xpert and culture & sensitivity were sent. In addition, contrast-enhanced computed tomography (CT) and bronchoscopy was planned. Meanwhile, the patient was symptomatically managed with a bronchodilator, empiric antibiotic (ciprofloxacin), expectorant, mucolytics, and antitussive medications. The laboratory investigations all turned out to be negative. 
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Images 1 and 2 shows the tracheal diverticula. (red arrows)
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Images 3 and 4: High resolution axial CT images show bronchial diverticula. (red arrows)

		
Contrast enhanced CT revealed complete collapse of the right upper lobe with bronchiectatic changes and bronchocele formation, bilateral tubular and varicose bronchiectatic changes with few bronchocele in the left lower lobe. There were multi-septate cystic lesions in the mediastinum, some of which are communicating with the trachea and main-stem bronchi, suggestive of tracheal and bronchial diverticula (Images 1,2,3 and 4). 
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This was supported by the bronchoscopic findings shown in image 5. Bronchial wash was taken (from right main bronchus) and sent for cytology, acid fast bacilli (AFB) stain, gram stain, culture & sensitivity, tuberculosis culture and geneXpert. Cytology of bronchoalveolar lavage (BAL) was negative for malignant cells, similarly gram stain, culture and GeneXpert turned out to be negative. Currently, the patient is asymptomatic and planned for follow-up in 6 months for further assessment and management accordingly.

Discussion
According to Dorland’s medical dictionary, a diverticulum is defined as a circumscribed pouch or sac of variable size occurring normally or created by herniation of the lining mucous membrane through a defect in the muscular coat of a tubular organ. (14) Tracheocele is considered to be a single sac entity with a wide opening whereas tracheal diverticula are defined to be the condition with multiple sacs with narrow openings into the sac. (4) Sayit et al. have defined multiple paratracheal conditions such as tracheocele, tracheal diverticula, lymphoepithelial cysts, and bronchogenic cysts under the heading of paratracheal cysts (PTACs). (15) However, some works of literature have used paratracheal air cysts and tracheal diverticulum interchangeably. (3) (16) As like paratracheal air cysts, subcarinal air cysts are synonyms for small main bronchial diverticula. (17) We would suggest the concerned authorities for the standardized of these above-mentioned terms and proper classification, which would help in better understanding the disease condition. Prevalence paratracheal cysts was found to be 1% in an autopsy series (3), whereas in patients undergoing computed tomography (CT) scan was approximated to be in the range of 0.3 to 6.5%. (16) (18) (19) A study showed 4% prevalence of PTACs but the tracheal diverticulum (cysts with tracheal connections) comprised of only 0.6%. (6) The presence of multiple diverticula itself is a rare entity, as most case have a single paratracheal diverticulum(1), so the presence of multiple tracheal as well as bronchial diverticula in our case is a rarity. Similarly, the presence of the bronchial diverticulosis in a smoker has been established (2), but are very rare especially in non-smoker as is the case in our patient. The postulated theory is the chronic inflammatory conditions including tuberculosis leads to erosion of the bronchial glands due to the infiltration resulting the dilation of the glands. (7) However, our patient was not actively infected with tuberculosis.
The differentiation of congenital and acquired diverticulum are based on the location, size, and histopathology, with acquired occurring at varying levels in the thoracic cavity usually with wide opening to the air sac. (8) Our patient had not had any symptoms prior to the initial presentation and has multi-level diverticula, in addition the history of pulmonary tuberculosis in the past, likely suggest an acquired phenomenon. In addition, the scenario in our patient is that the post-TB bronchostenosis on the right side likely led to chronic cough and prolonged stress on the posterior mucosal membrane on left bronchus, eventually forming the diverticulosis. However, labelling our case as a congenital condition cannot be ruled out completely as well. 
Some literatures have mentioned about the association of tracheal diverticulum with Mounier-Kuhn syndrome (20) (21), but our patient didn’t demonstrate dynamic airways collapse during respiration, which was further supported by measurements (transverse diameter) of airways in the CT scan. As the diverticula are usually an incidental finding, most remain asymptomatic(9), but symptomatic patients have varied presentations such as chronic cough, dyspnea, stridor, recurrent tracheobronchitis (10), recurrent hiccups and burping (9), dysphonia from recurrent laryngeal nerve compression (22), paratracheal abscess (23), pneumomediastinum (24) etc. Our patient was initially bothered by chest pain rather than other accompanying symptom such as cough and dyspnea. Such cases can mimic chronic bronchitis. Commonly used diagnostic tools are CT scan(25) and bronchoscopy. (12) We also diagnosed the case with the use of both CT scan and further confirmation with bronchoscopy. Most diverticula are managed conservatively with mucolytic, antibiotics and physiotherapy. (15) Non-medical management includes endoscopic laser cauterization or electrocoagulation, and surgery and these depends on the patients characteristics, symptomaticity and complications. (12) (15) (26) Currently our patient is asymptomatic with the mucolytics and inhaled bronchodilators along with physiotherapy. Further plan is to review bronchoscopy in 6 months and plan further treatment accordingly.

Conclusion
Presence of multiple tracheal and bronchial diverticula is a rare entity. These diverticula can be the sequelae of pulmonary tuberculosis in a patient with a tuberculosis history. Tracheobronchial diverticula should be considered as a differential in a patient with a recurrent and chronic history of chest pain, cough, dyspnea, especially with prior history of tuberculosis infection. Such a condition can be overlooked, so we would also suggest at the use of imaging CT scan and if feasible bronchoscopy to diagnose the condition as either one alone can misdiagnosis the disease condition. 
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