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Case Report

A 48-year-old woman suffering from covid 19 pneumonia 
was admitted to a private hospital and treated conserva-
tively with injection remdesivir and anticoagulants. As her 
hypoxia worsened, she was intubated and prone ventilated. 
She had also developed a cavity and consolidation in both 
lower lobes of the lungs. Ultrasound chest revealed loculated 
pleural effusion on the left side. She developed septic shock 
and had to remain in ICU for further treatment. A surgical 
tracheostomy was done 3 weeks later. However, her sen-
sorium deteriorated and CT brain was found to show acute 
toxic leukoencephalopathy and EEG showed signs of dif-
fuse cerebral dysfunction. The patient also developed acute 
kidney injury and was put on hemodialysis. The patient’s 
GCS continued to be low despite oxygen saturation, hemo-
dynamics, and kidney functions recovering. After 3 weeks 
when GCS showed an improvement, oral feeding trials 
were done but the patient had repeated aspiration and vom-
iting. On bronchoscopy, a large trachea esophageal fistula 
was seen just above the tracheostomy cuff. Percutaneous 

Introduction

Tracheo-oesophageal fistula (TOF) is defined as a patho-
logical connection between the trachea and the oesophagus, 
leading to a spillover of oral and gastric secretions into the 
respiratory tract [1]. TOF is classified into two main catego-
ries: congenital and acquired. Acquired TOF mainly affects 
the adult population and is further divided into malignant 
and benign categories. In this case report, we are presenting 
an acquired benign TOF, in which we used an innovative 
single staged surgical procedure.
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Abstract
Tracheo-oesophageal fistula (TOF) is defined as a pathological connection between the trachea and the oesophagus, 
leading to a spillover of oral and gastric secretions into the respiratory tract causing aspiration. The cause of TOF may 
be congenital or acquired. In this case report, a 48 years old female with acquired TOF, has been reported. The patient 
was on ventilator support for COVID-associated pneumonia and its complication with endotracheal tube for 3 weeks and 
then tracheostomy was done. Post recovery after weaning from the ventilator, the patient was diagnosed with TOF by 
bronchoscopy and confirmed by CT and MRI. Surgical closure was performed: the oesophageal defect was sutured in 2 
layers and Tracheal wall was isolated and a pedicled strap muscle flap sutured into the defect between the trachea and 
esophagus. The etiology of TOF may be due to traumatic intubation, cuff pressure, or inflammation. A better knowledge 
about the cause, site, and size of the TOF will help in prompt surgical procedure and recovery of the patient. This single 
staged surgical closure can be safely performed in the majority of patients with acquired TOF for optimal outcomes.
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endoscopic gastrostomy (PEG) feeding was started and the 
patient was discharged and referred to our ENT center.

For further evaluation CT (Fig. 1) and MRI ((Fig. 2) neck 
were taken and it showed a large defect 1.5 * 1.5 cm in the 
left paramedian aspect of the trachea at the C7 & T1 level. A 
corresponding defect in the anterolateral wall of the esopha-
gus was seen.

The patient was admitted to our center and planned for 
the transcervical repair of the TOF. After explaining the pro-
cedure an informed and written consent was obtained, the 
surgical procedure was planned under general anesthesia 
(GA).

Under GA, the patient was induced and an incision was 
made at the site of tracheostomy. The subplatysmal flap 
was elevated, strap muscles were identified and separated. 
Laryngotracheal framework isolated. Left side recurrent 
laryngeal nerve isolated carefully up to cricothyroid joint 
(Fig.  3). Then, the esophageal wall adjacent to the defect 
was marked with vicryl sutures with the aid of an endoscope 
(scope passed through stoma).

Dissection was taken gently into the tracheoesophageal 
groove and the tracheal defect isolated. Then, the fistula 
wall was excised, esophageal mucosa was repaired in two 

layers with continuous absorbable sutures (Fig.  4). The 
tracheal wall was isolated and a pedicled strap muscle flap 
sutured into the defect between the trachea and esophagus.

The postoperative period was uneventful and the patient 
was maintained on PEG feeds. Oral feeding was started on 
postoperative (POD) day 11 and decannulation was done on 
the next day on POD 12 (Fig. 5).

After ensuring adequate airway and vocal cord move-
ment, PEG was also removed. The patient is on follow-up 
till date and doing well.

Discussion

Acquired TOF mainly affects the adult population is divided 
into malignant and benign categories [2]. The most common 
cancer associated with malignant TOF is oesophageal can-
cer, with > 10% of patients developing the condition during 
its clinical course [3].

Benign TOF occurs in the setting of prolonged mechani-
cal ventilation via an endotracheal tube or tracheostomy 
tube, excessive cuff pressure of endotracheal tube or trache-
ostomy tube, blunt trauma to the chest or the neck, trau-
matic airway injury, granulomatous mediastinal infections 
[4]. Other aetiologies of TOF in the setting of mechanical 
ventilation are traumatic intubation and airway suctioning. 
Comorbidities such as diabetes, prior airway infections, 
use of steroids, and the presence of nasogastric tubes also 
increase the risk of TOF formation associated with endotra-
cheal and tracheostomy tubes [5]. Cervicothoracic junction 
is the most common site of acquired TEF [1].

Acquired TEF should be suspected in ventilated patients 
in the presence of persistent air leak despite a hyperinflated 
cuff, abdominal bloating, contamination of the tracheo-
bronchial tree with food particles, and digestive secretions, 
such as gastric juice and bile, recurrent chest infection, 
and repeated failures to wean. In patients breathing spon-
taneously, clinical symptoms and signs are the ONO sign 
(persistent cough that follows the act of deglutition in the 
absence of another swallowing disorder), repeated lower 
respiratory tract infection and lung infection, cough with 
expectoration of food particles. The onset of symptoms in 
benign cases is more variable, ranging from 5 to 15 days for 
traumatic causes to 21–30 days for iatrogenic cuff-related 
injuries [6].

The diagnosis of TOF is made by a combination of thoracic 
imaging studies and endoscopy (both flexible bronchoscopy 
and upper endoscopy if possible). An initial investigation 
of respiratory symptoms with a chest radiograph is reason-
able. In addition to aspiration-related changes, the etiology 
of TOF may be apparent on initial radiographic evaluation 
such as a lung mass, the overinflated cuff of endotracheal/

Fig. 1  CT scan (axial view) pointing the TOF site
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tracheostomy tube, widened mediastinum from granuloma-
tous disease, or a pre-existing oesophageal stent. Although 
there are no formal guidelines, most experts agree that 
oesophagography and endoscopy are necessary to diagnose 
the disease and to perform pre-operative planning. Oesoph-
agography is performed preferentially with barium. The 
contrast-enhanced oesophagogram demonstrates the defect 
in ~70% of patients with TOF [7]. Computed tomography 
(CT) scan of the chest can be performed to evaluate for 
signs of fistula, aerodigestive tract anatomy and mediastinal 
pathology. There are no available data assessing the sensi-
tivity, specificity, negative or positive predictive value of CT 
scans in settings of known TOF. Once the thoracic imaging 
confirms the presence of TOF, the next step in evaluation 
is to assess the anatomy further via endoscopy and bron-
choscopy. Endoscopic visualization allows for better local-
ization, measurement, and characterization of the TOF [1].

After diagnosing the treatment options vary depend-
ing on the etiology. There are two clinical circumstances 
in which stents can be utilized: bridging benign TOF to 
definitive surgical therapy and palliating malignant TOF. In 
general, benign TOF is more amenable to definitive surgi-
cal intervention due to the transient nature of the injury and 
better nutritional status.

Alternative treatment modalities are fibrin glue injec-
tions, atrial closure devices and micromatrices. Fibrin glue 
injections have been used to treat small fistulae (< 5 mm). 
There are a few reports of bronchoscopic suturing tech-
niques through tracheostomy sites [8], rigid bronchoscopy 
by using extracorporeal suturing techniques with a knot 
pusher or a Cor-Knot device [9]. In the report by Mozer et 
al. [10], the TOF of benign etiology was closed by suturing 
the fistula via a rigid oesophageal tube and securing it with 
a Cor-Knot device. They observed a full post-procedural 
closure of the fistula on the oesophagogram, and the patient 
was able to resume full oral intake at a 6-month follow-up.

A double patch technique, in which the esophageal wall 
was used as a protective patch repairing the defect on the 
trachea. Patient’s own viable esophageal tissue to repair 
the TEF rather than applying tracheal resection, to reduce 
the incidence of airway dehiscence after the repair in large 
TEFs. Thoracotomy is reserved for TEFs close to the carina.

The traditional approach uses a 2-layer longitudinal 
suture of the esophagus and segmental tracheal resection 
with end-to-end anastomosis for the trachea, as described by 
Grillo et al. [11] in 1976. This approach has been reported by 
other authors with small modifications [12]. As the general 
conditions and individual circumstances of these patients 
are often poor, an effective repair technique is critical.

Fig. 2  MRI (sagittal section) showing the TOF defect at C7 and T1 level
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Fig. 3  Left recurrent laryngeal nerve (blue arrow) - Identified and kept away from the fistula repair site
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single-stage repair offers patients the best chance of survival 
than multiple-staged surgical interventions. An innovative, 
individualized approach is frequently necessary for optimal 
outcomes.

Supplementary Information  The online version contains 
supplementary material available at https://doi.org/10.1007/s12070-
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In our approach, a simple and precise technique is fol-
lowed to prevent complications and failure of closure.

Conclusion

The first step in diagnosing the TOF is understanding the 
pathophysiology of fistula formation between the airways 
and the oesophagus, and the associated conditions. The 
choice between definitive surgery, palliative stenting, use of 
a conservative approach will depend on the combination of 
patient’s condition and the underlying etiology of TOF. The 

Fig. 5  Postoperative view through tracheostomy site after 12 days with 
flexible scope shows healing of the defect

 

Fig. 4  Picture taken after esophageal repair with continuous absorb-
able sutures
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