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Abstract

In the COVID-19 era the tracheal complications due to prolonged mechanical ventilation have
significantly increased. Acquired tracheoesophageal fistula is one of those in ventilated
COVID-19 patients. Thus, the knowledge of their management in such fragile patient is crucial.
We report a case of tracheoesophageal fistula in a 56-year-old female under prolonged
mechanical ventilation for COVID-19 bilateral pneumonia and discuss its management. A
surgical approach was proposed. By a collar-shaped transverse cervicotomic access, we
transected the trachea at level of fistula en-bloc with the tracheostoma. The esophageal lesion
was longitudinally repaired in two-layers. Protective left strap muscle was sandwiched between
esophagus and trachea. The tracheal end-to-end anastomosis was completed without a re-
tracheostoma. Even if surgical approach of tracheoesophageal fistula in COVID-19 patients has
not been tested before, surgery remains the treatment of choice according to the

multidisciplinary board.
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Introduction



Tracheoesophageal fistula (TEF) is a rare complication of prolonged mechanical ventilation
(PMV), with a reported incidence of 0.3-3% [1]. In the SARS-CoV-2 pandemic era, the
increasing number of patients with COVID-19 bilateral pneumonia requiring PMV has led to a
rise in airway injuries such as TEF. Thus, the knowledge of the appropriate management
(preoperative preparation, supportive therapy and surgical timing and techniques) of TEF is
fundamental to improve the outcomes of post COVID-19 patients with this rare condition.

This case report describes the surgical management of a late-onset TEF in a female treated with
PMYV for severe respiratory failure in COVID-19 bilateral interstitial pneumoniae. Patient’s

informed consent for this case publication was obtained.

Case Report

A 56-year-old female with arterial hypertension and a past-history of hysteroannessectomy for
ovarian neuroendocrine tumor was admitted to the Emergency Room for a 7-day worsening
dyspnea and a positive molecular test for COVID-19. The chest computed tomography scan
showed a bilateral interstitial pneumoniae involving 60% of the lung parenchyma with no sign
of pulmonary embolism. The patient was supported with oxygen first and, when the respiratory
exchanges got worst, she was intubated and transferred to the Intensive Care Unit (ICU) where,
several days later, underwent percutaneous tracheostomy. Two months later, a negative result
of a COVID-19 molecular test was obtained, the clinical conditions improved, the PMV was
discontinued, and the patient was discharged from ICU with the tracheostomy. After 15 days
of spontaneous breathing the patient developed persistent cough and gastric secretions were
found in her sputum, arising the suspect of TEF. The swallowing studio followed by
bronchoscopy and esophagoscopy confirmed the presence of a 3 cm TEF laid in the anterior
wall of the middle third of the esophagus and the posterior wall of the trachea, at the height of
the tracheostomy tube cuff (Figure 1A). Due to the patient’s progressive worsening of clinical
conditions as well as the laboratory data, after a multidisciplinary board discussion, surgical
treatment was chosen as therapeutic method.

The surgery was performed as follows. First, a transgastric jejunal tube was placed for
postoperative nutrition support and a nasogastric tube was introduced to easily identify and
isolate the esophagus during surgery, and to reduce the acid reflux on the suture during the
postoperative time. Tracheal surgery was approached with Grillo’s technique through a collar-
shaped transverse cervicotomic access at the tracheostomy site and a diamond shaped cut
around the stoma [2]. Platysma muscle was raised superiorly to the hyoid bone and inferiorly

up to the manubrium. Strap muscles were identified and retracted laterally. The trachea was



hardly isolated due to peri-tracheostomy antero-lateral scars using Metzenbaum’s curved
scissor and rarely using the electrosurgical knife. Then, it was en-bloc transected with the
tracheostomy stoma anteriorly and the fistula posteriorly, allowing a full exposition of the 3 cm
esophageal lesion (Figure 1B). The crossfield mechanical ventilation was started. The
esophagus was dissected, isolated, and sutured under the nasogastric tube guidance. A two-
layer esophageal repair was performed to longitudinally close the lesion, using mucosal
inverting absorbable interrupted sutures and muscular everting interrupted sutures [4/0
polydioxanone (PDS)] placing knots about 4 mm apart. The left strap muscle was transected
superiorly and fixed with four opposed stitches between the esophagus and the trachea to cover
the tracheal and the esophageal sutures. Finally, tracheal end-to-end anastomosis was
completed with uninterrupted suture on the posterior wall and interrupted suture on the
cartilaginous part using 4/0 PDS, without any laryngotracheal release maneuver. No re-
tracheotomy at the end of the surgery was done. A 19 French vacuum drainage was left in place
for 5 days. The chin-to-chest stitch was removed on the postoperative day 9.

The postoperative course was characterized by the need of mechanical ventilation for 15 days
after surgery due to COVID-19 pulmonary long-term effects, however uneventful, and being
cautions to place and keep the orotracheal tube cuff distal to the tracheal suture. The barium
swallow studio performed on postoperative day 22 was negative (Figure 1C) and the patient
started with oral feeding without any complications. On postoperative day 24 she was
transferred to a rehabilitation hospital and then discharged to home. At 4-month follow-up, the
patient was in good general condition, complaining only of dysphonia. The fiberoptic-
tracheoscopy performed at that time showed a left vocal cord paralysis and an asymptomatic

mild reduction of the tracheal lumen at the suture level.

Discussion

Bilateral interstitial pneumoniac COVID-19 related has increased the number of patients
requiring PMV with higher risk to develop TEF [3,4]. Therefore, having a complete scenario
of TEF management in this specific group of patients is fundamental to guarantee the most
appropriate treatment.

Acquired non-malignant TEF is known to be the result of the compression of the tracheal
membranous wall and the esophagus wall between the PMV tracheal tube cuff anteriorly and
the nasogastric tube posteriorly [5]. Cuff overinflation, high airway pressure, excessive
endotracheal tube motion, old age, female gender, hypotension, diabetes, steroids, and

infections are all known factors to facilitate the evolution of TEF [4-7]. COVID-19 patients



requiring PMV for respiratory failure present almost all these risk factors and, also COVID-19
specific conditions. First, COVID-19 determines a direct infection of the airways, causing an
inflammatory infiltrate of the mucosa and submucosa, weakening the tracheal wall. Then, these
patients generally require a nasogastric tube for nutrition support, frequent sessions of prone
position with the need of repositioning the endotracheal tube, finally they are all treated with
high dose of steroids to improve the respiratory exchange. Thus, in the presence of symptoms
of TEF in COVID-19 patients requiring PMV, the suspicion of TEF should be always
considered.

Early diagnosis and treatment of TEF is fundamental because it improves the possibility of a
favorable outcome [7]. The barium swallow studio, followed by bronchoscopy and
esophagoscopy are generally required to confirm the TEF and to evaluate its length and
location, that are fundamental data to plan the most appropriate treatment.

Several reports reveal that surgery is the treatment of choice in selected cases since spontaneous
closure of TEF is a rare event, generally involving patients with a small cervical fistula [5,8,9].
Two surgical approaches are proposed to repair the TEF: the anterior approach with a tracheal
resection and reconstruction or the left lateral approach with direct repair of the trachea and the
esophagus. However, surgery is challenging in both cases. In a series published by Dhiwakar
et al., tracheal resection and reconstruction was performed in 64 % of 141 TEF, with better
outcome in terms of fistula healing (99% vs 89%), need of further interventions (76% vs 61%)
and long-term appliance free trachea (93% vs 76%) when compared to the lateral approach [8].
Regarding the anterior approach, our experience finds us in agreement with Dhiwakar and
coworkers: it lets (1) a direct and excellent exposure of the esophageal lesion after tracheal
resection; (2) a vertical and more comfortable closure of the esophagus; (3) a simple horizontal
suture of the posterior tracheal wall and (4) the ability to remove the tracheostomy in selected
cases as we did in our case. In both approaches, after the tracheal and esophageal repair, a
pedicle of strap muscles is generally mobilized and positioned inferiorly to protect the
esophageal repair and to separate both suture lines as we did in our case with the left
sternohyoid. Alternatively, the sternocleidomastoid or the fascia lata can be used [8].

To date, only 3 cases of post COVID-19 patients surgically treated for TEF are reported in
literature. Patients’ characteristics and treatment are described in Table 1 [4,7,10].

Tracheal complications after TEF repair are not negligible: 24% and 39% in the anterior and
lateral approach, respectively. Postoperative complications generally require further
interventions such as tracheostomy, Montgomery tube insertion, laser therapy for granuloma

and tracheal dilatation. To reduce the risk of postoperative complications it is suggested to



repair TEF in patients weaned from mechanical ventilation support. In fact, the risk of
postoperative complications in patients requiring PMV during the postoperative stay is higher,
ranging between 32-56%, and mostly represented by tracheal anastomosis complications or
fistula recurrence [2,5,7,11,12]. However, in post COVID-19 patients, waiting for the perfect
timing for surgery sometimes means that patient will not be able to reach this final treatment
because of the TEF worsening and patient’s clinical condition decreasing [13]. This explains
the choice of some authors and ours to proceed to TEF repair even in patients who could require
PMYV support after surgery. In these patients to perform a tracheostomy a couple of rings under
the tracheal anastomosis could be taken into consideration to guarantee postoperative patient
mechanical ventilation [7,10]. However, tracheostomy is generally avoided [14]. In our case,
the patient’s good preoperative condition led us to complete the surgical procedure without
performing a tracheostomy. The need of postoperative PMV was successfully satisfied
intubating the patient under endoscopic guidance and positioning the endotracheal’s tube cuff
distal to the anastomosis, with no postoperative anastomotic complications or TEF recurrence.
During treatment’s planning, placing a feeding jejunostomy should be taken into consideration
to offer the patient an adequate nutrition support, since after the diagnosis of TEF the
nasogastric tube removal is generally recommended [5,9,13,15]. In our case we decided to place
a percutaneous endoscopic transgastric jejunostomy since the patient had already a
percutaneous gastrostomy performed during her first stay in the ICU. However, surgical
jejunostomy could be taken into consideration, too [10]. Other important preoperative
precautions in a patient with TEF are to keep the head of the patient bed’s elevated, to replace
the endotracheal tube or the tracheostomy cannula downstream from the fistula in patients
requiring PMV and to insert a draining gastrostomy [5,9,13]. All these precautions have the
aim to significantly reduce the risk of the tracheobronchial tree contamination.

For patients not suitable for surgery there are some alternatives to be considered as esophageal
or airway stenting. Recently, in a case series of 4 COVID-19 patients on veno-venous
extracorporeal membrane oxygenation, TEF was approached endoscopically with one-time
esophageal endoscopic suture, downstream tracheostomy cannula replacement and

percutaneous endoscopic gastrojejunostomy, with a success rate of 75% (3 case of 4) [9].

Conclusions



To conclude, the TEF remains a feared complication mainly in fragile patients especially in

those requiring PMV for COVID-19 bilateral interstitial pneumoniae. The prompt diagnosis is

fundamental to an early start of patient’s supportive therapy and to plan the most appropriate

treatment. Surgery remains the TEF’s treatment of choice, however the high rate of

postoperative morbidity, mainly in those requiring postoperative PMV, should lead clinicians

to carefully assess the patient’s suitability for this intervention without further delay.
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Table 1. Tracheoesophageal fistula surgical treatment in COVID-19 patients: literature review.

Authors Year Surgical approach PO tracheostomy Flap interposition Complications
Rosati et al. [7] 2021 LA yes sternocleidomastoid LN palsy; TS
Garcia-Herreros et al. 2021 TR yes sternocleidomastoid LN palsy; TS
(4]
Pereira et al. [10] 2021 Unspecified surgical treatment
Rotolo et al. * 2022 TR no strap muscle LN palsy

PO=postoperative; LA=lateral approach; LN=laryngeal nerve; NA=not available; TR=tracheal resection and

reconstruction; TS=tracheal sub-stenosis; “=current case



Figure 1. Tracheoesophageal fistula. A) Bronchoscopy vision of the 3 cm tracheoesophageal
fistula of the anterior wall of the esophagus and the posterior wall of the trachea (arrows), at
the height of the tracheostomy tube (asterisk); B) The surgical exposition of the
tracheoesophageal fistula (EF) after tracheal resection; C) The barium swallow studio
performed on postoperative day 22 showing a complete repair of the defect.
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