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Introduction

Broncholithiasis and bronchoesophageal fistulae (BEF) are rare events, with broncholithiasis 

occurring in 0.1%−0.2% of respiratory disease patients,1 and acquired fistulae rarer still. 

Management can have potentially life-threatening complications, including major artery and 

esophageal lacerations. Furthermore, bronchoesophageal fistulae, if stented, are commonly 

stented from the esophagus.2 We present a case of bronchoesophageal fistula that was 

repaired by a combination of fibrin sealant and a covered stent, which shows a novel 

management approach.

Case presentation

A 78 year old Caucasian male with a past medical history significant for COPD on 2L home 

oxygen, GERD, myelodysplastic syndrome, prostate cancer, and recently diagnosed left 

lower lobe lung cancer status post radiation treatment presented to the emergency room at an 

outside hospital (OSH) with two week history of worsening dysphagia, and dyspnea in the 

context of recurrent right lower lobe (RLL) pneumonia (Fig 1a). Pulmonary examination 

revealed crackles in the RLL. He was initially treated at the OSH with piperacillin-

tazobactam and levofloxacin concurrently for pneumonia and exacerbation of chronic 

obstructive pulmonary disease (COPD).

Due to his dysphagia, a fluoroscopic barium swallow was performed and indicated 

bronchoesophageal fistula was present (Fig 1b). Computed tomography of the chest revealed 

a partially-obstructing broncholith in the right mainstem bronchus (RMSB) (Fig 1c–d), 

originating from a calcified right hilar lymph node large enough to erode into the RMSB and 

esophagus, creating a BEF.

He was transferred to our hospital, where flexible bronchoscopy (Olympus Medical 

BF-1TH190 flexible bronchoscope) confirmed an embedded broncholith (which had 

partially eroded through the airway wall) that almost completely occluded the bronchus 

intermedius, complicated by post-obstructive mucus in the RLL.

Corresponding author: David Berkowitz, 1365 Clifton Road, Building A, 3rd Floor, Atlanta, GA 30322, 
david.berkowitz@emoryhealthcare.org. 

Conflicts of interest:
AIW is a cofounder of Ataia Medical

HHS Public Access
Author manuscript
J Bronchology Interv Pulmonol. Author manuscript; available in PMC 2022 July 01.

Published in final edited form as:
J Bronchology Interv Pulmonol. 2021 July 01; 28(3): e45–e49. doi:10.1097/LBR.0000000000000732.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



He met with Thoracic Surgery to discuss operative management, however, given his own 

goals of care, he decided to forgo surgical intervention for the fistula and instead pursue a 

less invasive palliative intervention. A plan was made to perform a rigid bronchoscopy 

(Lymol Medical, Elite X Class rigid bronchoscope BT 2101) for broncholith removal and 

fistula occlusion to palliate his symptoms prior to hospice discharge.

The broncholith was too large (>12mm) to be removed through the rigid bronchoscope 

barrel; optical forceps were used to destroy the broncholith and extract smaller fragments. 

The largest fragment was successfully removed using cryotherapy (Fig 2a, c) via a flexible 

cryoprobe (Erbokryo Flexible Cryoprobe #20416–032, cryogen nitrous oxide) and removed 

en bloc with the rigid bronchoscope. The abundant secretions adherent to the broncholith 

aided adhesion of the fragment to the cryoprobe. After broncholith removal, postobstructive 

purulent material was irrigated and aspirated from the right middle lobe (RML) and RLL, 

revealing a large (2cm) defect in the medial wall of the RMSB where the broncholith had 

eroded into the airway. Fibrin sealant (Ethicon Evicel) was then instilled via a dual lumen 

catheter through the bronchoscope to fill the fistula tract and the bronchial wall defect (Fig 

2b, d). A hybrid, silicone-covered stent (Thoracent Bonastent) 12×30mm was deployed in 

the RMSB to keep the fibrin sealant in the tract and prevent it from dislodging, further 

occluding the fistula.

The combination of the fibrin sealant with stent was effective as his symptoms immediately 

improved with complete resolution of cough and resumption of oral intake prior to being 

discharged to home hospice on POD#3. Repeat barium swallow on POD#2confirmed fistula 

resolution (Fig 3b). As he desired home hospice, he did not return for any outpatient visits. 

As far as we are aware, the fibrin sealant and stent remained in place until his passing.

Discussion

Broncholithiasis occurs when a broncholith, or calcified material, - causes irritation, 

obstruction, or erosion in the airway. This calcification often obstructs and causes 

atelectasis, inflammation, and mucoid impaction, resulting in cough, wheezing, and fever, 

and rarely causes BEF. This condition most commonly results from the erosion and 

extrusion of a calcified lymph node (LN) into the bronchial lumen. Rarer causes include 

mechanical ventilation and surgical complications.

Thoracic nodal calcification generally results from long-standing lymphadenitis secondary 

to fungal or mycobacterial infections, most commonly Histoplasma capsulatum in the 

United States, but also including tuberculosis, coccidiomycosis, and cryptococcosis. Airway 

anatomy and lymph node distributions result in a preference for the proximal RML 

bronchus, the bronchus intermedius, and the anterior right upper lobe bronchus. 

Symptomatic broncholithasis requires removal with surgical or bronchoscopic intervention. 

Fistulae are almost always considered a symptomatic complication, as they often convey 

significant morbidity and mortality.

BEF and tracheosophageal fistulae (TEF), are connections between bronchi or trachea and 

esophagus.5 Acquired BEF/TEF are rare and commonly result from locally advanced 
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malignancy or tracheosophageal fistulae, from invasive ventilation complications via cuff-

related injuries.5–8 Other causes include broncholithiasis,9 trauma,10 ingestion,11 and 

surgical complications from esophagectomy or laryngectomy.10 In most cases, inflammation 

of the tissue between esophagus and airway is a critical step in tissue erosion and fistula 

formation.12,13

Regardless of the etiology of the fistula, the sequelae remain unchanged - respiratory tract 

contamination with significant pulmonary compromise and inadequate nutrition. Most 

patients present symptomatically, with intractable cough, increased secretions, pneumonia, 

and evidence of gastric aspiration.7 Patients are commonly diagnosed clinically or with the 

detection of gastric contents in the respiratory tract and, if on positive pressure ventilation, a 

dilated abdomen. For confirmatory studies, barium swallows are useful for radiographic 

visualization as the fistula may not be visible on CT scans. Bronchoscopy and/or 

esophagoscopy are often needed to confirm by direct visualization and to plan for repair.

Fistula repair techniques

Management of airway fistulas, including BEF and TEF, is difficult. Grillo et al 

fundamentally changed management when he described that the fistula and diseased airway 

both required repair.12 Since the most common insult is from endotracheal tube cuff, the 

lesion is often circumferential. The fundamentals of treatment include preventing further 

contamination of the respiratory tract and improving the nutrition status.

In most cases, treatment is palliative, most commonly utilizing a covered airway or 

esophageal stents.2,14,15 Stenting and/or other endoscopic interventions are designed to 

occlude the fistula and eliminate or reduce leakage. One of the most common complications 

includes stent migration, resulting in incomplete fistula occlusion.16 The idea of double 

stenting (i.e. placing two stents, one in the airway and one in the esophagus) has been 

suggested. Unfortunately, the two stents may rub against each other and lead to worsening 

erosion of the membranes.10 A less common solution utilizes fibrin sealant for fistula 

occlusion. Most case reports appear to be predominantly in children or in post operative 

surgical site dehiscence, where presumably airway stents may either be unavailable or be 

more likely to migrate.17–20 A major problem with fibrin sealant is that it typically does not 

adhere to the fistula tract due to moisture and secretions and frequently dislodges.

Surgical interventions offer more definitive treatment and commonly use soft tissue 

interposition flaps and two-layer techniques, often with simultaneous tracheal resection and 

reconstruction. Although these techniques are 90% effective, they carry over 50% morbidity.
10

Conclusion

This is the first description of a minimally invasive technique to occlude a BEF using the 

synergy between fibrin sealant and a covered stent. Although both fibrin glue and stenting 

has been described as a method to occlude fistulas, the combination of the stent to cover and 

keep the fibrin glue in place within the fistula is novel and worth further investigation. Prior 

reports have described the individual interventions with mixed results, such as non-durable 
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fistula occlusion secondary to stent migration. This combination of fibrin sealant and 

stenting may offer an alternative to provide better occlusion of the fistula, preventing 

passage of foreign material into the tracheobronchial tree and possibly allowing patients to 

resume oral intake, especially in situations requiring non-operative management.
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Figure 1. 
(a) admission chest x-ray (CXR) indicating right lower lobe (RLL) pneumonia without 

evidence of broncholith on CXR

(b) modified barium swallow (MBS) demonstrating barium aspiration into the right 

mainstem bronchus (RMSB)

(c) mediastinal windows showing broncholith (arrow)

(d) lung windows showing both broncholith and post-obstructive RLL infiltrate
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Figure 2. 
(a) endoscopic view of RMSB with occlusion of BI by broncholith

(b) endoscopic view of RMSB after partial broncholith extraction with fistula (arrow)

(c) fibrin glue (arrow) occluding fistula

(d) extracted broncholith fragment
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Figure 3. 
(a) MBS demonstrating barium aspiration into the RMSB preprocedure

(b) MBS demonstrating no barium aspiration into the RMSB postprocedure
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