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CLINICAL CASE

Modified stent for the treatment of tracheomegaly combined
with a tracheoesophageal fistula: a case report

Stent modificado para el tratamiento de traqueomegalia combinada con fistula
traqueoesofagica: reporte de un caso

Ya-Fang Wang"?® and En-Guo Chen"?3*
'Department of Respiratory and Critical Care Medicine, Sir Run Run Shaw Hospital, School of Medicine; Regional Medical Center for National
Institute of Respiratory Diseases, Sir Run Run Shaw Hospital, School of Medicine; *Cancer Center. Zhejiang University, Hangzhou, Zhejiang, China

Abstract

Tracheoesophageal fistulas (TEFs) are common in clinical practice and we address them in different ways according to their
etiologies. Herein, we present a case of tracheomegaly combined with a TEF after long-term tracheotomy. We placed a mo-
dified silicone stent into the trachea to simultaneously cover the fistula and maintain an artificial airway for ventilation. After
migration of the modified stent, we replaced it with a prolonged tracheotomy tube. This modified stent is a novel clinical attempt
at addressing TEFs that should be more thoroughly explored.
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Resumen

Las fistulas traqueoesofagicas son frecuentes en la practica clinica y las abordamos de diferentes formas segtn sus etiologias.
Aqui, presentamos un caso de traqueomegalia combinada con una fistula traqueoesofagica después de una traqueotomia a largo
plazo. Colocamos un stent de silicona modificado en la traquea para cubrir simultaneamente la fistula y mantener una via aérea ar-
tificial para la ventilacion. Después de la migracién del stent modificado, lo reemplazamos con un tubo de traqueotomia prolongado.
Este stent modificado es un intento clinico novedoso para abordar las fistulas traqueoesofagicas que debe explorarse mas a fondo.
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|ntroduction

Acquired tracheoesophageal fistulas (TEFs) are abnor-
mal channels between the trachea and esophagus
caused by acquired factors and can be divided into ma-
lignant TEFs and benign TEFs according to their etiology.
Long-term tracheal intubation or tracheotomy is one of
the most common causes of benign TEFs. Tracheomeg-
aly is dilatation of the trachea to a transverse diameter >
25 mm in men and 21 mm in women'. Common causes
include Mounier-Kuhn syndrome, long-term smoking,
chronic bronchitis, emphysema, pulmonary cystic fibro-
sis, connective tissue disease, and pulmonary fibrosis?.
Long-term tracheal intubation or tracheotomy can also
cause secondary tracheomegaly®. Few reports have de-
scribed tracheomegaly complicated with TEF*. We report
a case of tracheomegaly combined with TEF due to long-
term tracheotomy that was treated with a modified stent.

Case report
Chief complaints

A 57-year-old man was admitted to our hospital with
the chief complaints of craniocerebral trauma for more
than 1 year and a TEF for 1 week.
History of present illness

More than 1 year prior, the patient experienced se-
vere craniocerebral injury after trauma and then un-
derwent tracheotomy after intracranial operation.
Chest computed tomography (CT) was performed for
the month-long recurrent fever and suggested a TEF.
Then, the patient was transferred to our hospital.
History of past illness

The patient had craniocerebral injury 1 year ago.
Personal and family history

The patient denied smoking and drug use. His father

died of the unknown cause and his mother died of a
heart attack.

Physical examination

The patient’s vital signs were stable and the Glasgow
Coma Scale score was 4 + T + 1. Pupillary reflexes

Figure 1. Trachea and fistula in the chest computed tomography.

naso-intestinal tube

Figure 2. The tracheoesophageal fistulas by the bronchoscopy.

were delayed. The patient was uncooperative with the
physical examination. His right skull was depressed,
which was considered a post-operative change. He
was tracheotomized and breath sounds were low.

Laboratory examinations

No obvious abnormalities in routine laboratory ex-
aminations were found.

Imaging examinations
Chest CT revealed severe dilation of the trachea,

with a maximum diameter of approximately 38 mm, and
the local formation of a TEF (Fig. 1). Bronchoscopy
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Figure 3. The demonstration of modified silicone stent.

showed that the upper segment of the trachea was
obviously dilated, and a TEF with a diameter of ap-
proximately 1.2 cm could be observed; the nasointes-
tinal tube in the esophagus could also be seen

(Fig. 2).
Final diagnosis

The final diagnosis was TEF.
Treatment

We chose a Y-shaped silicone stent, truncated it to
a length of 60 mm, and cut a hole in the surface for
the insertion of a tracheostomy tube (Fig. 3). After the
induction of anesthesia, we inserted a rigid broncho-
scope into the trachea up to the air incision and re-
moved the previous tracheostomy tube under
bronchoscopic guidance. Then, we placed the modi-
fied silicone stent (15 mm x 60 mm) into the trachea
to completely cover the fistula, ensuring that the hole
in the stent was directly facing the air incision. After
the stent was well supported, we inserted a No. 7
tracheostomy tube through the air incision and the
hole into the stent (Fig. 4).

Outcome and follow-up
After the operation, the patient was well ventilated

and discharged. Two months later, he came to our
hospital again because of difficulty sputum suctioning

and chest CT suggested migration of the stent. Then,
we removed the stent and replaced it with a length-
ened tracheotomy tube (70 mm).

Discussion

The principles for treating malignant and benign
TEFs are different. Malignant TEFs mainly involve
lung cancer and esophageal cancer, and their treat-
ment should involve systematic support first due to
the limited life expectancy. A covered self-expandable
metal stent is often recommended for this kind of TEF®
but not for benign TEFs as it can adhere strongly to
the esophagus, which makes it difficult to remove after
prolonged placement. For benign TEFs, closing the
fistula by surgery is the first choice, but recently,
stents have been explored more frequently for treating
benign TEFs that are not suitable for surgery®.

Post-tracheotomy or post-intubation TEFs are mostly
caused by overinflation of the cuff of endotracheal or
tracheotomy tubes, which results in ischemic necrosis
of tracheal membrane tissue. In the presence of severe
underlying diseases and atypical symptoms and due to
late diagnoses, the fistula is always large and accom-
panies a locally dilated trachea. Therefore, surgery is
the first choice®. Our patient became comatose after a
severe craniocerebral contusion, which means that he
was unsuitable for surgery. Maintaining a tracheotomy
tube was necessary, indicating that closing the fistula
was paramount. The extremely dilated trachea also in-
creased the difficulty of treatment. We reviewed the
literature on tracheomegaly complicated with TEF and
found a report on only one similar case. The patient had
an extremely dilated trachea with a transverse diameter
of 4.6 cm on chest CT and a giant fistula with a diameter
of 3 cm after long-term tracheotomy. Conservative treat-
ments such as total parenteral nutrition and pressure
control of the tracheotomy cuffs were chosen because
of the poor general condition of the patient. The final
outcome was not mentioned in the report‘.

Silicone stents are currently widely used because of
their biocompatibility, good tolerance, ease of removal,
and wide choice of diameters and lengths. Conventional
Y-type or straight silicon stents cannot meet the needs
of complex cases in the clinic, however. Therefore, the
use of modified silicone stents has been increasingly
reported, such as for massive hemoptysis’. The use of
lengthened tracheotomy tubes is common for patients
with a TEF after long-term tracheotomy or intubation®.
However, the balloon of the tube increases the risk of
recurrent tracheal dilatation and TEF formation;
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Figure 4. Post-implantation of modified stent and tracheotomy tube. A: the bottom of modified stent. B: trachea by bronchoscopy through tra-
cheotomy tube. C: the upper side of modified stent.

therefore, in this case, a modified stent was inserted.
First, the stent can cover the fistula; second, it preserves
the air incision and, consequently, the artificial airway,
thus allowing continued use of the balloon of the trache-
otomy tube. The most common drawback of silicone
stents is migration, which inevitably occurred 2 months
later in our patient. We chose to replace it with a length-
ened tracheotomy tube, which is the common method
for treating TEFs caused by long-term tracheotomy.

Conclusion

This is the first report describing the novel, clinical ap-
plication of a modified stent in the treatment of tracheo-
megaly complicated with a TEF. We expect to continue
to explore this procedure in the treatment of benign TEFs.
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