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Endoscopic treatment of tracheoesophageal fistula: use of stents
and endoclips
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Abstract: Tracheoesophageal fistula (TEF) is a rare gastrointestinal pathology of abnormal connection or
passage between the esophagus and the trachea. Most frequently, TEF is a primary (congenital) in origin
and most often associated with the esophageal atresia (EA). TEF can develop as a consequence of another
disease, syndrome or condition (secondary) such as infectious esophagitis, trauma, foreign body or neoplasm.
Regardless of the etiology, TEF represents treatment challenge. TEF can present with wide ranging
symptoms including cough, choking, gagging, poor growth and occasionally with severe complications
of pulmonary aspiration. The diagnostic test of choice remains radiographic imaging. Contrast studies
can usually identify majority of TEFs including their anatomical characteristics such as size, location and
communication. Sometimes additional imaging in form of CT-scan or magnetic resonance imaging (MRI)
or direct bronchoscopy/endoscopy need to perform to identify TEF with unusual anatomical characteristics.
Surgical correction has been the mainstay of TEF repair, especially with an advent of endoscopic and robotic
surgery. Surgical closure effectiveness and decreased adverse events have continued to advance over the
past few decades. However, new endoscopic interventions including esophageal stenting and clipping have
emerged as supplemental or alternative options. They are safe and effective, minimally invasive treatment
options with usually few adverse events. The endoscopic treatment might also be preferred in certain patients
who cannot undergo surgery safely. Although, much more common in adult population, esophageal stenting
or clipping is becoming more popular in pediatrics.
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Introduction
Tr a c h e o e s o p h a g e a l f i s t u l a ( T E F ) i s a n a b n o r m a l
communication between esophagus and trachea. Isolated
TEF is rare, frequently associated with other structural
abnormalities, most commonly esophageal atresia (EA).
TEF is diagnosed most frequently through fluoroscopic
imaging, although endoscopy and bronchoscopy are
sometimes used to help identify the abnormal connection.
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The mainstay of tracheoesophageal treatment has been
surgical correction, although endoscopic approaches have been
slowly gaining increasing acceptance as treatment modalities.
TEF
TEF is a rare gastrointestinal pathology of abnormal
connection or passage between the esophagus and the
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Table 1 Causes of TEF not associated with EA
Non-malignant
Foreign body (button battery)
Trauma (prolonged intubation, penetrating, blunt or crush
injuries)
Infections (syphilis, tuberculosis, candida, histoplasmosis,
CMV, herpes, HIV)
Previous thoracic surgery
Caustic ingestions/inhalation burns
Latrogenic causes
Endoscopy, esophageal ultrasound/echocardiography, chest
tubes
Malignancies
Lung cancer
Esophageal cancer
TEF, tracheoesophageal fistula; EA, esophageal atresia; CMV,
cytomegalovirus.

trachea. Most frequently, TEF is a primary (congenital) in
origin and most often it is associated with presence of the
EA. EA which is almost always associated with TEF is the
most common gastrointestinal malformation occurring in
1/2,400–4,500 live births (1). Five distinctive types of EA
exist with Type C (EA with distal TEF) representing around
87% of all the cases.
Although TEF is most frequently occurring in infancy
as part of congenital EA, various causes of late onset TEF
(secondary) have been described in literature (Table 1) (2-7).
TEF can develop as a consequence of another disease,
syndrome or condition such as infectious esophagitis,
trauma, foreign body or neoplasm.
TEF typically presents with wide ranging symptoms
including cough, choking, gagging, poor growth and
occasionally severe complications of aspiration leading
to respiratory compromise, pneumonias and chronic
lung damage, depending on its anatomical and physical
characteristics.
Diagnostic test of choice is radiographic imaging.
Although simple radiograph of the chest can diagnose TEF,
CT-scan and magnetic resonance imaging (MRI) have
also been used to identify an isolated TEF. An antenatal
ultrasound can identify polyhydramnios and distended
proximal, blind esophageal pouch, indicative of congenital
TEF (8). However, the gold standard test for TEF
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identification has been fluoroscopic radiography. Contrast
studies usually identify up to 70% of lesions including their
anatomical position, communication, length, width and
orientation (6,7,9).
Regardless of its underlying pathology, TEF must be
repaired to prevent long lasting complications including
possible death. TEF can, however, present challenging to
repair. Although surgical correction has been the mainstay
of TEF repair, especially with an advent of endoscopic and
robotic surgery, new endoscopic modalities have emerged
as supplemental or alternative options. Most common
therapeutic endoscopic modalities include stenting, tissue
glue, and clipping.
Treatment options of TEF: endoclips and stents
Although surgically corrected TEF remains the gold
standard of treatment, advances in therapeutic endoscopy
allowed for introduction of esophageal stenting and
endoclips as adjuncts to surgery. The choice of either
surgery or endoscopic treatment of TEF also depends on
their etiology, size, anatomy and patient’s comorbidities. In
certain clinical settings, some patients cannot undergo safely
a surgical repair because of their health or because TEF
which may be a part of a non-operable advanced malignancy.
Endoscopic closure of the TEF is high with reported success
rate ranging between 87% and 100% (10). It can be an
attractive option in secondary and recurrent fistulas.
Stents
There are multiple types of stents available on the market
today. Each stent will have its benefits and drawbacks which
need to be considered before its placement. However,
universally, several common complications are shared
between all the stents including esophageal obstruction,
migration, perforation, infection, pain and bleeding.
In the past, rigid, often plastic stents were used but were
prone to high rate of adverse events and morbidities (11).
Most recently, they were replaced by stents made from
metal alloy compounds and polymers. Additionally, a
new class of self-expanding plastic stents (SEPS) and selfexpanding metal stents (SEMS) became available, although
not approved by Food and Drug Administration (FDA) for
benign indications. Finally, the latest are the biodegradable
stents which are manufactured from woven polydioxanone
monofilaments and start to dissolve after 11 weeks from
time of placement (12).
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Each stent has its advantages including specific radian
forces to optimize placement and minimize migration,
polymer coatings to reduce esophageal tissue overgrowth
and radiographic markers for guidance of precise placement.
Clinical success ranges between 60–80% depending
on the timing of stent placement (13,14). Complications
of stent placement can be early (within 4 weeks of stent
placement) or late (beyond 4 weeks of stent placement).
Early complications have been reported in up to third
of patients and stent migration is the most common
complication in both, early and late complications,
occurring in 7–75% (15,16). Stent migration can be
prevented with endoscopic suturing or clipping and this has
been associated with improved clinical outcomes (17).
Endoclips
Endoscopic clips have been the mainstay for control of
gastrointestinal bleeding for the past few decades. Most
recently, their use in treatment of TEF has been increasing.
Endoclips can be subdivided into two groups depending
on their mode of deployment. They can be either over
the scope (OTS) or through the scope (TTS). They come
in varying shapes and sizes, some with ability to rotate
and allowing multiple openings and closures. Similarly to
stents, choice of endoclip (size, shape, deployment method)
depends on physician performing procedure, type and
location of TEF.
Endoclips have been used successfully in TEF closures
including infants and pediatric patients (18-20). Chavez et
al reported overall success rate for fistula closure using the
OTS clip in 45% (21).
In addition, combining other endoscopic procedures
with endoclipping has been reported in the literature.
Van Bodegraven et al. (22) reported use of argon plasma
coagulation to induce inflammation and improve tissue
healing/adherence before clipping to successfully close the
esophagopleural fistula.
Complications from endoclip placement are similar
but with less frequency than to those of stents. Endoclips
are generally well tolerated and safe with only few reports
in the literature of serious complications. Some of these
complications include premature detachment, cause
perforation, obstruction, infection and bleeding.
Yoon et al. (23) described successful treatment of
recurrent congenital TEF with Histoacryl glue. Glue can
be an alternative method of TEF treatment and as a tissue
adhesive, allows for relatively non-invasive treatment
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approach. Detachment, occlusion and the need for repeat
treatments are some of the possible adverse events.
Conclusions
TEF is an abnormal communication between esophagus
and trachea. It usually presents in neonatal period as
part of EA abnormality. Endoscopy/bronchoscopy and
radiographic imaging have been at the center of the
diagnosis of TEF. Although surgical correction remains
the most common approach in correcting TEF, therapeutic
endoscopic stenting and clipping have been most recently
gaining traction as treatment modalities, especially in
complicated and medically unstable patients. With ongoing
advent of robotics and miniaturization, new treatment
options in form of remotely operated microscopic drones
might emerge soon. Meanwhile, stenting and endoclipping
is being advanced through therapeutic endoscopy in adult
and pediatric settings.
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