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ARTICLE INFO ABSTRACT

Keywords: Introduction and importance: Acquired tracheo-oesophageal fistula (TOF) is a rare complication of intubation or

I‘}terCOStal muscle flap traumas, either blunt or penetrating. In a penetrating chest trauma, the closure of TOF can be challenging and

;‘5“‘13 requires a unique technique. A flap can and intra-tracheal tube can also be used. We present this case to
rauma

demonstrate a unique late presentation of TOF and the unique approach that was used.

Case presentation: A patient presented with a large TOF caused by shrapnel, and was surgically managed after two
months of the injury by using a smaller intra-tracheal tube, and using an oesophageal wall flap to close the
tracheal defect and intercostal muscle flap was used for the oesophageal wall repair. The postoperative intra-
thoracic oesophageal leak was successfully treated conservatively.

Clinical discussion: Although the surgery could not be conducted until 2 months after the injury, the approach
used was successful and the patient was able to resume his normal life after the surgery. The flap from the
oesophagus and intercostal muscles and using a smaller tracheal tube successfully repaired the TOF with min-
imum stress on the suterings, and the conservative approach for the leak was also successful.

Conclusion: Traumatic TOF management can be complicated, but we speculate that using a smaller tube with the

Tracheo-oesophageal
Oesophageal leak

conservative management of the complications was ideal for the TOF acquired from a shrapnel.

1. Introduction

Tracheo-oesophageal fistula (TOF) is when the wall of trachea or
bronchi becomes irregularly connected with the oesophagus. This defect
can be congenital or acquired and has a negative impact on the patient
and quality of life as it causes dysphagia, aspiration pneumonia and
weight loss [1]. Traumatic tracheo-oesophageal fistula (TOF) is a rare
complication of a penetrating trauma, and is hard to be diagnosed by
physicians. Large TOFs impose a greater challenge and require sophis-
ticated techniques. We present a large TOF caused by a penetrating
trauma that was surgically managed by a unique technique by using a
smaller size of intra-tracheal tube, intercostal muscles and a partial wall
of the oesophagus to close the TOF. This work has been reported in line
with the SCARE 2020 criteria [2].

* This work was conducted in Al Mouwasat University Hospital.
* Corresponding author.
E-mail address: ameer.kakaje@hotmail.com (A. Kakaje).
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2. Case report

A 41-year-old man suffered from recurrent coughing episodes from
recurrent aspiration for six weeks when eating or drinking. These
symptoms started after a shrapnel injury from a mortal shell penetrated
the right third intercostal space from the back, medially to the shoulder.
The patient denied any significant personal or family history. The pa-
tient lived with his wife and children and had no significant psycho-
logical or genetic history. He also lost around 8% of the weight due to
unsatisfactory nutritional status. Corrective surgery to remove the
shrapnel could not be performed at that time due to the conflict around
the city, and therefore the surgery was conducted around 2 months from
the injury (2 weeks after presenting to the hospital).

Chest x-ray (CXR) showed the shrapnel in the right hemithorax near
the mediastinum (Fig. 1). Computed tomography (CT) scan (Fig. 2)
showed the shrapnel placed in the postero-internal portion of the right
hemithorax near the mediastinum at the 4th thoracic vertebrae level.
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Endoscopy proved the opening of the fistula in the oesophagus. Bron-
choscopy found a 4 cm fistula opening, 2 cm superiorly to the carina of
the trachea. The fistula involved the tracheal membrane wall and
extended 2 cm to the left bronchus. The fistula was partially covered by
granulomatous tissue and massive thick mucus secretions. There was no
stenosis detected. Furthermore, a bronchoalveolar lavage (BAL) was
taken for culture which was normal.

Trans-thoracic surgical approach was indicated (Fig. 3) and the
surgery was conducted in Al Mouwasat University Hospital by the
leading author and the second author. A small (size 35) tracheal tube
that has double-lumen was inserted into the left bronchus and the right
lung was isolated. A right posterolateral thoracotomy in the 4th inter-
costal space was performed. Multiple adhesions were released between
the lung and the pleura. The shrapnel in the postero-internal portion of
the pleural cavity was found and removed. Then, the fistula and the
defect in the posterior wall of the trachea and left bronchus and in the
anterior wall of the oesophagus measuring 4 cm in length were found.
This defect measured 2 cm at the trachea and carina, and it included
2 cm of the left main bronchus. To get over this difficulty, the tracheal
and left bronchial defect were sutured without stretching while trying to
avoid future stenosis by using a part of the oesophageal wall that was not
damaged by the shrapnel; two flaps that were well-perfused were used
from the oesophagus to cover the lesion in the trachea and each
measured around 2 x 0.5 cm. The lesion in the wall of the oesophagus
was also longitudinally sutured around the naso-gastric tube (35 Fr.),
which was a smaller size than the normal size (normal size is 39 Fr).
Using the oesophageal wall and a smaller tube were believed that this
will provide less stress when suturing and better outcomes. After the
trachea and oesophagus were sutured, an intercostal muscle flap was
placed between them to help with the oesophageal injury from the
shrapnel. A chest drain tube was installed and the incision through the
chest wall was sutured. Then, laparotomy was performed, and a jeju-
nostomy catheter was inserted. There was no need for mechanical
ventilation.
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The patient remained NPO, and his condition was relatively well
post-operatively. Nutrition was introduced by jejunostomy and the wife
helped in management and was very cooperative. Daily CXRs were taken
which found a right cavity with air-fluid level on the third day of surgery
(Fig. 4), despite the chest tube being in place at that time. A chest CT
scan was performed (Fig. 4) which confirmed the pleural cavity. Sub-
sequently, the chest tube drainage was removed, and a CT-guided new
drainage tube was installed into the pleural cavity. It drained 200 ml of
saliva-like fluid and air. Methylene blue oral administration yielded blue
dye from the drainage tube which indicated an oesophageal leak. A
conservative approach was indicated and NPO remained for another
2 weeks. The patient was later permitted to drink water and other soft
liquids as he could tolerate it despite the leaking oesophago-pleural-
cutaneous fistula. Further CXRs were taken, and methylene blue
administration was weekly repeated. The amount drained from the tube
gradually decreased until it ceased approximately 24 days after the
surgery, and chest tube was removed on the 31st days after the surgery.

The patient was told to come back to the hospital if any symptoms
reoccurred as he now lives in a place accessible to the hospital. The
patient recovered well and came back after four months for check-up,
and he was well and started to regain weight and had a normal CXR.

3. Discussion

Trauma comes in third as a causative factor for TOFs. Chest wall
crush injuries that occur in road-traffic accidents from the impact of
steering wheel are the main reason for traumatic fistulas [3,4]. In
penetrating chest trauma, the location of fistula is determined by the
perforation site [5] and shrapnel track. Contrast radiography and using
fiberoptic with endo- or bronchoscopy are the main methods of diag-
nosis for TOF. Furthermore, endo- or bronchoscopy can provide more
details as they can determine the exact location and extension of TOF
[5,6]. Traumatic TOF management usually follows guidelines which
include patient assessment, the location of the fistula, detection and
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Fig. 1. Showing the CXR with the shrapnel in the right hemithorax (red arrows).
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treatment of any respiratory infection, and patient’s nutrition status.
The patient in our case did not have significant respiratory infections
and had a relatively good nutrition status. This work also adds to the
literature the approach of using a smaller intratracheal tube when using
an oesophageal flap in addition to the conservative approach of the leak.

Surgery is the treatment of choice, and the surgical technique de-
pends on multiple factors such as fistula length, size, and tracheal ste-
nosis and other comorbidities. The trans-thoracic approach is indicated
when the TOF is immediately above the carina, or if there is a broncho-
oesophageal fistula [7]. Posterolateral thoracotomy in such cases will be
performed where unilateral left lung intubation will be used, and the
incision will be made at the right fourth intercostal space level [7]. In
order to successfully close the fistula, viable tissue between the two
sutures such as a muscle flap from either from the neck or intercostal
should be used [3,4,7,8].

We used a particular technique to facilitate the tracheobronchial
suturing; we used a lower size of intra- tracheal tube (size 35 Fr) instead
of (39 Fr.) and a partial section from the oesophageal wall to close the
tracheobronchial defect. We did this by taking a small section from the
oesophageal wall when performing the excision on fistula to use it to
cover the damaged area of the membranous section of the posterior
trachea. Afterwards, a muscular flap from intercostal muscles was
inserted between the trachea and the oesophagus to help with the
oesophageal injury. This was performed by taking out the area around
the fistula opening in the oesophagus and stuttering it with the damaged
area in the trachea which resulted in having a small section of the
oesophagus in the posterior membranous trachea to compensate for the
damaged area.

There have been reports on using latissimus dorsi muscle and peri-
cardial flap instead of intercostal muscle flap [9,10]; as the surgeon
believed a tight closure is required for the fistula, the intercostal muscles
was used instead of latissimus dorsi which is believed to be better for
wide areas but not good to cover a fistula tightly [9]. Furthermore,
although primary repair with pericardial flaps was reported, they are
unsafe as they are poorly vascularised and can paradoxically move,
mainly with positive pressure ventilation [10].

This resulted in a good healing of the suture, but it may have caused
stretching in the oesophageal wall which may result in leak or stenosis.
No sign of stenosis occurred in the our case, and the leak was managed
conservatively.

Postoperative extubation is preferred, and postoperative ventilation
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should be avoided [7,8]. Postoperative oral feeding should also be
avoided after the surgery for 10-14 days because of the high risk of
oesophageal leak [7]. Our case had a leak after surgery which was
conservatively and successfully managed by installing a drainage tube in
the newly formed pleural cavity after the leak and by ceasing oral
feeding. Having financial hurdles and living in a remote area has caused
the delayed and improper treatment of this patient until being trans-
ferred later on to the central hospital which is similar to multiple other
cases in Syria [11], which is similar to our patient who lived in a conflict
zone in an area distant to the main hospitals.

Ideally, the patient should be assessed after such a trauma for the
psychological impact. However, this is rarely done in Syria due to
limited resources and the stigma of mental health. More CT scans could
not be taken due to limited resources as well and they were thought not
to change the management as the patient became better after the sur-
gery. Finally, the patient adherence and his cooperative family were
believed to be key in helping the patient to become better.

We recommend this technique of using the oesophagus wall, inter-
costal muscles and a smaller intra-tracheal tube, as we believe it helped
in covering the lesion with minimum tension when suturing and pro-
vided reliable flaps with good vascular supply and minimum compli-
cations that were managed conservatively. The smaller intratracheal
tube was speculated to help to reduce the tension as well.

4. Conclusion

Acquired tracheo-oesophageal fistula (TOF) is a rare complication of
a penetrating trauma. The closure of longer and larger defects can be
performed by tracheobronchial suturing with a smaller size intra-
tracheal tube and using a partial section from the oesophageal wall to
close the tracheal defect which were believed to help in reducing the
tension on the suturing. A postoperative oesophageal leak was conser-
vatively managed.

Ethical approval

These research ethical standards were reviewed and approved by
Damascus University faculty of medicine.

Fig. 2. Showing CT-scan of the thorax with the shrapnel (red arrow) and fistula (yellow arrow). The shrapnel was at the postero-internal portion of the right

hemithorax near the mediastinum at 4th thoracic vertebrae level.
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Fig. 3. Showing the fistula in the surgery.
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Fig. 4. Which shows: the CXR on the left with the cavity and sub diaphragmatic free gas which was iatrogenic from laparotomy, and the CT-scan on the right with the

cavity with air-fluid level (red arrows).
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