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Injury Diagnosed by Upper Endoscopy
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Esophago-respiratory fstula (ERF) refers to the formation of a pathological connection between the esophagus and respiratory tract.
Acquired ERF is a rare but life-threatening diagnosis in adults. We describe a 79-year-old male who was admitted with an inhalation
smoke injury. He was diagnosed with ERF by endoscopic visualization and sampling of the hyaline cartilage within the wall of the
esophagus. Percutaneous endoscopic gastrostomy placement and conservative measures were efective in the management of ERF.

1. Introduction

Esophago-respiratory fstula (ERF) refers to the formation of
a pathological connection between the esophagus and re-
spiratory tract. Although rare in adults, it can cause sig-
nifcant morbidity and mortality in patients [1, 2].
Malignancy, trauma, and infections are the most common
causes of the formation of these fstulas [1–5]. Tissue damage
from intubation and endoscopic interventions, foreign body
ingestions such as taco shells, and blunt chest injuries have
been reported in the literature as traumatic events that cause
ERF [4, 6, 7]. However, inhalation injury in burn patients is
rarely reported as the underlying cause of ERF [8, 9]. Here,
we are describing a patient who was admitted with an in-
halation smoke injury and was found to have an ERF.

2. Case Report

A 79-year-old male was initially admitted for cardiac arrest after
being rescued from a house fre.Te hospital course was notable
for intubation for smoke inhalation injury, confrmed by
bronchoscopic fndings of infammation including moderate
erythema, carbonaceous deposits, and bronchorrhea [10]. On
the 30th day of admission, the patient developed acute melena

and anemia while on a heparin drip for atrial fbrillation. Vitals
were remarkable for hypotension and tachycardia, and his
hemoglobin level was 6.5 g/dL. Esophagogastroduodenoscopy
(EGD)was remarkable for amidesophageal ulcer and associated
mucosal tear surrounded by granulation tissue. On the anterior
wall of the esophagus, there was a yellow-tan foreign body that
appeared to be embedded onto the esophageal wall (Figure 1).
Te initial impression of the foreign body was a hard food
material such as a taco shell that had been ingested before the
house fre and had become frmly embedded within the
esophageal wall. Te midesophageal ulcer and associated mu-
cosal tear due to the embedded foreign body were likely the
sources of the patient’s anemia and melena. Two small biopsy
samples of the foreign body were sent for pathological analysis.

Given the midesophageal ulcer and projected need for
prolonged nasogastric tube feeding due to dysphagia, a percu-
taneous endoscopic gastrostomy (PEG) tube was placed the
following day. Eventually, the pathology of the foreign body
samples revealed fragments of hyaline cartilage, similar to that
found in the tracheobronchial tree, which was concerning for
ERF. Chest CT scan without contrast showed a narrowed left
mainstem bronchus abutting the esophagus with foci of sus-
pected extraluminal air along the left lateral margin of the
esophagus (Figure 2). Tis was concerning for an esophageal
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injury or tear with localized perforation and possible bronchial
injury.Terefore, the suspicion was high that the patient had an
ERF, likely from the initial inhalation smoke injury. A confr-
matory esophagogram was not performed due to the patient’s
dysphagia and given the high likelihood of an ERFwith the EGD
and imaging fndings. Bronchoscopy was performed 2weeks
after the initial EGD to assess for a true fstulous connection
between the left bronchus and esophagus. Bronchoscopy
revealed extrinsic compression of the left mainstem bronchus
without mucosal defects or obvious fstulous connection to the
esophagus. However, there was difusely infamed left-sided
mucosa and extensive purulent distal mucous plugging, sug-
gestive of prior fstulous connection. Tis was followed by the
placement of a stent in the left mainstem bronchus.

Te fstula had either resolved by the time of bron-
choscopy or was too small to be visible during the procedure.
Te follow-up chest CTscan 11 days after stent placement no
longer visualized the previously seen foci of air between the
esophagus and left mainstem bronchi.

3. Discussion

Acquired ERF is a rare but life-threatening diagnosis in
adults [4]. A study of patients with ERF who were diagnosed
between 2001 and 2011 showed those with benign ERF had

a median survival of 74months [11]. ERF can present as
a late complication of thermal inhalation injury. Te in-
cidence of inhalational injury in burn patients who required
hospitalization ranged from 20% to 30%, and the risk of
mortality was increased by 24 times in this population
[12, 13]. Mucosal edema along with hypotension and shock
in burn patients may compromise the perfusion of the upper
airway mucosa, leading to ERF formation. Prolonged in-
tubation and tracheostomy can also be contributing factors
for the development of ERF in patients with inhalation
injury, especially in those with high cuf pressure, infection,
hypotension, steroid use, diabetes, and the use of a naso-
gastric tube [14].

Although the initial symptoms of ERF can be insignifcant,
a delayed diagnosis can lead to severe complications such as
pneumonia, life-threatening hemoptysis, and respiratory failure
[4, 6, 15]. In intubated patients, increased secretions, pneumonia,
and evidence of aspiration of gastric contents are concerning for
ERF formation [15]. Bronchoscopy and esophageal endoscopy
are frst-line diagnostic and therapeutic modalities [16]. Al-
though EGD or bronchoscopy may not identify the fstula
orifce, like in our case, theymay reveal infammatory changes in
the luminal mucosa suggestive of a prior or current fstula [17].
Plain radiography and CT scan of the chest can be helpful with
diagnosis if there is evidence of pneumomediastinum or an

Figure 1: Yellow-tan foreign body in the anterior aspect of the esophagus with surrounding granulation tissue.

Figure 2: CT image without contrast of the patient’s chest. Arrows indicating extraluminal air tracking from the left mainstem bronchus
towards the esophagus.
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obvious mucosal tear [17]. An esophagogram with ingestion of
barium contrast can be used to confrm the diagnosis
[4, 6, 16, 17]. Gastrografn is not recommended due to the risk of
acute pulmonary edema and respiratory failure associated with
aspiration of it.

Te goal of treatment of ERF is to prevent severe
complications and optimize nutritional status [16]. Surgical
interventions for the closure of fstulas have been recom-
mended for certain cases, especially in large and traumatic
ERF [14, 16]. Tere was no signifcant diference in survival
between surgical and nonsurgical treatment of ERF such as
airway or esophageal stent placement in those with non-
malignant ERF [11]. Conservative treatment options such as
removing nasogastric tubes and placing gastrostomy or
jejunostomy feeding tubes have also been shown to aid the
healing of ERF [14].

In summary, we present a case of ERF due to inhalation
burn injury, which was diagnosed by endoscopic visuali-
zation and sampling of hyaline cartilage within the wall of
the esophagus. Te most likely cause of ERF was in-
fammation and irritation of the bronchial mucosa sec-
ondary to smoke inhalation. PEG placement and
conservative measures were efective in themanagement and
healing of ERF. As in our case, the collaboration between
pulmonology and gastroenterology services is essential for
the diagnosis and management of this condition.

Data Availability

Te data used to support the fndings of this study are
available from the corresponding author upon reasonable
request, for protecting the patient’s identity.

Conflicts of Interest

Te authors declare that there are no conficts of interest.

References

[1] A. R. Wychulis, F. H Ellis, and H. A. Andersen, “Acquired
nonmalignant esophagotracheobronchial fstula: report of 36
cases,” JAMA, vol. 196, no. 2, pp. 117–122, 1966.

[2] S. Patel, V. J. Abraham, R. M. Mathur, S. Devgarha, and
A. Yadav, “Acquired spontaneous bronchoesophageal fstula
in an adult,” Egyptian Journal of Chest Diseases and Tuber-
culosis, vol. 64, no. 1, pp. 209–211, 2015.

[3] J. H. Shin, H. Y. Song, G. Y. Ko, J. O. Lim, H. K. Yoon, and
K. B. Sung, “Esophagorespiratory fstula: long-term results of
palliative treatment with covered expandable metallic stents in
61 patients,” Radiology, vol. 232, no. 1, pp. 252–259, 2004.

[4] D. Aggarwal, P. R. Mohapatra, and B. Malhotra, “Acquired
bronchoesophageal fstula,” Lung India, vol. 26, no. 1,
pp. 24-25, 2009.

[5] A. J. Lukaszewicz, G. Gersymchuk, and R. Muhar, “Radio-
logical case: bronchoesophageal fstula. J pract med imaging
manag,” 2022, https://appliedradiology.com/Articles/
radiological-case-bronchoesophageal-fstula.

[6] G. C. Ginesu, C. F. Feo, M. L. Cossu et al., “Toracoscopic
treatment of a broncho-esophageal fstula: a case report,”
International Journal of Surgery Case Reports, vol. 28,
pp. 74–77, 2016.

[7] T. Hunter, R. Protell, and W. Horsley, “Food laceration of the
esophagus: the taco tear,” American Journal of Roentgenology,
vol. 140, no. 3, pp. 503-504, 1983.

[8] W. G. Jones, M. Madden, J. Finkelstein, R. W. Yurt, and
C. W. Goodwin, “Tracheostomies in burn patients,” Annals of
Surgery, vol. 209, no. 4, pp. 471–474, 1989.

[9] K. K. Tan, J. K. Lee, I. Tan, and R. Sarvesvaran, “Acquired
tracheo-oesophageal fstula following tracheal intubation in
a burned patient,” Burns, vol. 19, no. 4, pp. 360-361, Burns,
1993.

[10] P. F. Walker, M. F. Buehner, L. A. Wood et al., “Diagnosis and
management of inhalation injury: an updated review,” Critical
Care, vol. 19, no. 1, p. 351, 2015.

[11] C. J. Lenz, B. L. Bick, D. Katzka et al., “Esophagorespiratory
fstulas: survival and outcomes of treatment,” Journal of
Clinical Gastroenterology, vol. 52, no. 2, pp. 131–136, 2018.

[12] K. Gupta, M. Mehrotra, P. Kumar, A. R. Gogia, A. Prasad, and
J. A. Fisher, “Etiopathogenesis, Diagnosis, and Management.
Indian Indian Journal of Critical Care Medicine,” Smoke
inhalation injury: etiopathogenesis, diagnosis, and manage-
ment, vol. 22, no. 3, pp. 180–188, 2018.

[13] C. Bai, H. Huang, X. Yao et al., “Application of fexible
bronchoscopy in inhalation lung injury,” Diagnostic Pathol-
ogy, vol. 8, no. 1, p. 174, 2013.

[14] W. Y. Lin and Y. C. Chiu, “Complete healing of trache-
oesophageal fstula in a ventilator-dependent patient by
conservative treatment,” Respirology Case Reports, vol. 2, no. 1,
pp. 27–29, 2014.

[15] A. Sabri, H. Dabbous, A. Dowli, and R. Barazi, “Te airway in
inhalational injury: diagnosis and management,” Ann Burns
Fire Disasters, vol. 30, no. 1, pp. 24–29, 2017.

[16] B. A. Bixby, S. D. Maddock, C. B. Reddy, A. Iravani, and
S. A. Ansari, “Acquired esophago-respiratory fstulae in
adults,” Shanghai Chest, vol. 4, p. 4, 2020, https://shc.
amegroups.com/article/view/5553.

[17] S. Grifo, P. Stassano, G. Iannelli et al., “Benign bronchoe-
sophageal fstula: report of four cases,”Te Journal of Toracic
and Cardiovascular Surgery, vol. 133, no. 5, pp. 1378-1379,
2007.

Case Reports in Gastrointestinal Medicine 3

https://appliedradiology.com/Articles/radiological-case-bronchoesophageal-fistula
https://appliedradiology.com/Articles/radiological-case-bronchoesophageal-fistula
https://shc.amegroups.com/article/view/5553
https://shc.amegroups.com/article/view/5553



