REVIEW ARTICLE

Annals of Gastroenterology (2020) 33, 554-562

Gastrointestinal fistula endoscopic closure techniques
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Abstract

With the improvement in flexible endoscopic technology and the availability of new endoscopic

devices, current endoscopic therapies spare many patients who would otherwise undergo surgical
repair of gastrointestinal fistulas. These endoscopic techniques include gastrointestinal stents,
endoscopic suturing, cardiac septal occluders, endo-sponge, vacuum therapy and others. This
review elaborates on the indications, evidence, procedural details, efficacy, and complications of
various endoscopic techniques for the management of gastrointestinal fistulas.
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Introduction

A gastrointestinal fistula is an abnormal communication
between the gastrointestinal epithelium and another organ or
body surface. It was first reported in the early 1800s, when Alexis
St. Martin was shot in the abdomen by a musket and developed
a gastro-cutaneous fistula [1]. St. Martin had to live with his
condition for the rest of his life as it was not feasible to treat
the fistula at that time [1]. Historically, a surgeon would often
diagnose the condition, as most of the fistulas resulted from
surgical procedures. The fistulas were also managed surgically
for several decades, but the procedures were associated with
high morbidity and mortality [2]. Over time, endoscopic therapy
and interventional radiology started to expand their role in
these cases. Endoscopic therapy with fibrin tissue adhesives for
postoperative entero-cutaneous fistulas was first reported nearly
25 years ago [3]. Over the last 2 decades, improved clipping
devices and the development of removal self-expandable metal
stents (SEMS) led to a significant improvement in endoscopic
techniques. With the improvement in flexible endoscopic
technology and the availability of new endoscopic devices, a
paradigm shift occurred in the management of gastrointestinal
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fistulas. Currently, endoscopic therapies spare many patients
who would otherwise undergo surgical repair of fistulas. This
review elaborates on the indications, evidence, procedural
details and complications of various endoscopic techniques for
the management of gastrointestinal fistulas.

The disruption of a surgical anastomosis is classified as
a leak and leads to fluid collection [4]. However, a fistula is
an abnormal connection between 2 epithelialized surfaces.
Gastrointestinal fistulas are broadly classified into internal
and external fistulas [4]. An internal fistula is an abnormal
connection between gastrointestinal epithelium and an internal
area (the peritoneal space, retroperitoneal space, thorax or
another organ) [5]. External fistulas involve communication
between the gastrointestinal organ and skin [5]. Fistulas can
also be classified on the basis of etiology, anatomy (origin and
ending site) or output (low output, <500 mL/day; high output,
>500 mL/day) [6]. It is important to understand the etiology,
anatomy and location of the fistula, as these factors play a
major role in endoscopic closure. A high-volume fistula may be
easily identifiable on the basis of imaging, but the endoscopic
therapy does not depend on the output of the fistula alone.
Fistulas can also be divided into acute and chronic: in acute
fistula the inflammation is persistent, whereas in chronic
fistula, inflammation has subsided. Historically, chronic fistulas
are difficult to treat [2]. However, new endoscopic techniques
demonstrate promisingresultsevenin chronicfistulas[7-10]. The
majority of fistulas are a complication of surgical procedures,
with varying rates of fistula formation [5,11,12]. The various
etiologies are shown in Table 1.

General considerations for treating fistulas

The aim of the endoscopic therapy is to provide a barrier
to the fistula site and restore luminal patency by application
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Table 1 Etiologies of gastrointestinal fistulas

Postoperative

Crohn’s disease

Malignancy

Radiation

Foreign body

Chronic infections (tuberculosis, actinomycosis)
Corrosive injury

Diverticular disease

Table 2 Endoscopic modalities for gastrointestinal fistula closure
Stent Placement: FCSEMS, PCSEMS, SEPS

Clipping: TTSCs and OTSCs

Endoscopic suturing
Tissue sealants: fibrin glue and cyanoacrylate
Endoscopic vacuum therapy: endo-sponge

Cardiac septal occluders

FCSEMS, fully covered self-expandable metal stent; PCSEMS, partially
covered self-expandable metal stent; SEPS, self-expandable plastic stent; TTSC,
through-the-scope clip; OTSC, over-the-scope clip

of endoscopic techniques. Table 2 lists the various techniques
used for the management of gastrointestinal leaks and fistulas.
Despite the numerous techniques available, there are certain
principles applicable to all techniques. Prior to endoscopic
stent placement, a radiographic contrast study should be
performed to assess the anatomy and location of the fistula site.

Requirement of endoscopy units

The endoscopist should have fluoroscopy equipment in
the room. Nursing assistants adept at dealing with complex
therapeutic procedures such as endoscopic retrograde
cholangiopancreatography with metal stent placement should,
ideally, be present at the time of the procedure.

Diagnostic endoscopic workup

Once informed consent has been obtained, a diagnostic
endoscopy is first carried out. Once the fistulous opening is
identified endoscopically, water-soluble radiopaque contrast
is injected to confirm the defect and to evaluate the length
and diameter of the fistula tract. This would also enable
the endoscopist to delineate any other sites of leakage. The
endoscopist should then clean the site under direct endoscopist
visualization. It is imperative to examine the surrounding
tissue for the presence or absence of inflammation or necrosis.
This part is critical, as the surrounding tissue may determine
the appropriate technique for the closure. Then, the fistula tract

Techniques in gastrointestinal fistula closure 555

should be cautiously explored by passing the endoscope under
direct visualization, provided that the luminal defect is wide
enough. The leak cavity should be debrided under direct vision
using aspiration, saline irrigation, and baskets or snares. The
use of a fistula brush has been described in perianal fistulas
to clean the fistula and remove the epithelium [13,14]. The
brush consists of a semi-flexible wire with a brush section in
the middle. However, minimal insufflation of CO, should be
used to avoid rupture, especially in newly formed thin walled
cavities.

The use of hydrogen peroxide has been described to
localize anal fistula [15,16]. Methylene blue can also be used
during endoscopy to aid in the localization of fistula, especially
gastro-cutaneous fistulas [17]. If an external drain is place, it
can be submerged under water. CO, insufflated through the
endoscope will produce bubbles. Thereafter, methylene blue
and water-soluble radiopaque contrast can be injected into
the drain for localization of the leakage site. This enables the
endoscopist to evaluate the leakage site accurately.

Available therapies and post-procedure follow up

Subsequently, the endoscopist should decide which next
step will provide the maximum benefit in each individual
scenario. Tables 3 and 4 provide details of the endoscopic
modalities along with their advantages and limitations. Once
the fistula site is closed, the adequacy of the closure should
be evaluated during the procedure, immediately after the
closure and during follow up. This is achieved by water-soluble
contrast radiography or computed tomography, or by clinically
measuring the output from the fistula site (if feasible).

Individual endoscopic techniques

Stents

Stents are cylindrical devices used to maintain or restore
luminal patency in the gastrointestinal tract [18]. The
placement of a luminal stent provides a transient barrier
to the region, conceals the area of leakage and redirects
gastrointestinal secretions away from the fistula tract. Luminal
stents have been reported to be beneficial in the management
of leakages or perforations involving the esophagus [19-21],
stomach [12,22,23], and colon [24,25]. Luminal stents have
been shown to result in earlier enteral feeding, a shorter
hospital stay and lower in-hospital mortality as compared to
conservative treatment [26].

Once the leakage site is confirmed endoscopically and the
decision is made to place a stent, the endoscopist should select
the stent. Stent selection is based on a number of features:
(1) the type of stent to be deployed, plastic or metal; (2) fully
covered, partially covered or uncovered; and (3) location of the
fistula in the gastrointestinal tract. Currently available stents
are made of either metal or plastic. The most common used
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Table 3 A summary of success rates for gastrointestinal fistulas

Location of fistula Etiology Endoscopic modality Success rate
Esophagus Malignant (esophageal cancer, lung FSEMS, PSEMS >90%
(Tracheo-esophageal, broncho- cancer, lymphoma) FSEMS, SEPS 76-83%
esophageal, esophagopleural) Benign (iatrogenic, trauma, infections) Cardiac septal occluders --
Gastric Post PEG tube removal, Post Bariatric TTSC, OTSC 75-89%
(Gastrocutaneous, gastro-gastric, surgery, malignancy Endo-suturing 40-80%
gastroduodenal, gastrocolonic) Tissue sealants, Cardiac septal --
occluders
Colonic Post-surgical, malignancy, Crohn’s FSEMS 50-70%
(Colovesical, colovaginal, disease Tissue sealants, OTSC, -
colocutaneous) endoscopic vacuum therapy 70-90%

FCSEMS, fully covered self-expandable metal stent; PCSEMS, partially covered self-expandable metal stent; SEPS, self-expanding plastic stent; PEG, percutaneous

endoscopic gastrostomy; TTSC, through-the-scope clip; OTSC, over-the-scope clip

metal alloy is nitinol, a mixture of nickel and titanium. Plastic
stents are made of a polyester skeleton covered by a silicone
membrane. More importantly, it is imperative to consider the
covering of the stent before deployment. Uncovered stents
become embedded within the wall, which prevents migration
and makes stent extraction difficult, if not impossible. Addition
of a silicone or polyurethane coat to the stent mesh, as in fully
covered SEMS (FCSEMS), prevents tissue ingrowth and these
stents are easily extractable. Partially covered SEMS (PCSEMS)
have a small segment at the end that is not covered. Self-
expandable plastic stents are also fully covered stents but have
a higher stent migration rate. The major factors that support
stent placement are the high rates of excellent technical and
clinical success [27]. Gubler et al reported successful closure of
esophageal fistulas using SEMS with a success rate of 79% [28].
Overall, SEMS have a clinical success rate of 76-83% in patients
with benign upper gastrointestinal causes [19-21,24,28-31].
Table 1 summarizes the different stents available for endoscopic
fistula closure.

Once the fistula is identified, a guidewire is advanced well
beyond the leakage site. There are then 2 methods of deploying
the stent: (1) non-through-the-scope placement, or side-by-
side technique placement; and (2) through-the-scope (TTS)
placement. The fluoroscopically placed SEMS technique involves
leaving the guidewire in place and withdrawing the endoscope.
The stent is then loaded onto the guidewire and advanced to the
lesion under fluoroscopy. The endoscope is then advanced along
the stent delivery system to allow visualization. However, the stent
delivery system often tends to loop (especially if deploying the
stent in the colon) as it has poor mechanical support. Therefore,
to assist the passage of the stent, the endoscopist can: (a) utilize a
snare over the delivery system, which then enables advancing the
endoscope and snare over the delivery system; (b) use a rat-tooth
forceps to advance the stent delivery system forward; or (c) use
extension of the delivery. In contrast, the T'TS technique involves
an endoscope with a working therapeutic channel. After the
guidewire is in position, the stent in advanced over the guidewire
under direct endoscopic guidance. The stent is then deployed
from the distal end. Once the stent is deployed, its ends should
be carefully inspected using fluoroscopy. If there is a suspicion
of either end not expanding completely, then contrast should
be injected to assess the position. The stent could be clipped or
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sutured to secure its placement [32]. Honneger et al described the
use of over-the-scope clips in fixation of stents [33]. If needed, a
plastic stent can be placed inside the metal stent. Once the stent
has been successfully deployed, it is left in place for approximately
6 weeks to allow for healing of mucosa and fistula closure [27,34].
If the interval is shorter, then the fistula tract will not close
completely. Stent removal is performed by an endoscopic grasper
pulling at one edge of the stent. The stents are then removed
between 4 and 8 weeks, as removal could be difficult beyond 8
weeks. If the stent is embedded, then argon plasma coagulation
may be used to facilitate stent removal. Another technique that
has been described for the removal of an imbedded stent is the
stent-in-stent technique. This involves the placement of a fully
covered metal stent inside the embedded, partially covered
metal stent. The embedded mucosal tissue between the 2 stents
undergoes necrosis. Approximately 14 days later, another
endoscopy is performed to remove both stents [35-37].

The most common complications with gastrointestinal
stent placement are intraluminal bleeding and/or perforation
(reported in up to 3% of cases) [27]. Another common
complication is stent migration, which occurs in 26-30% of
FCSEMS and approximately 10% of PCSEMS [21,27]. However,
endoscopic interventions such as clips have decreased the rate
of migration in PCSEMS [32,33,38]. These patients would
need endoscopic intervention and/or surgical therapy to
retrieve the stent. Therefore, FCSEMS are often clipped or
sutured to maintain their placement. In contrast to covered
stents, uncovered stents are overgrown by epithelium in up to
12% of cases [27,34]. Sometimes, stents can get obstructed by
food. Endoscopic reinterventions are often needed, in 26% of
patients with FCSEMS and 13% with PCSEMS [34]. If leaks
persist, re-stenting could be considered.

Endoscopic stenting has been the preferred treatment for
several years. However, with the advent of newer therapies, it
can be expected that specific indications for stent placement in
gastrointestinal fistulas will be determined.

Endoscopic clips

Endoscopic clipping has been tried for several years for closure
of gastrointestinal fistulas. Multiple TTS clips (TTSCs) are often



used to close small mucosal defects [39,40]. The advantages
include ease of use and the ability to reopen the clip and rotate the
clip if needed. However, the small diameter and low compression
force do not allow full thickness closure of gastrointestinal
leaks [41]. TTSCs may not be able to approximate the surrounding
tissue if there is inflammation or necrotic tissue. TTSCs may also
spontaneously dislodge, which limits their duration of use.

The over-the-scope clip (OTSC) (Fig. 1) changed the basic
principles of clip placement and overcomes the limitations of
TTSCs. It is made of nitinol and has a bear-claw shape with
a plastic cap. There are 3 different cap diameters (11, 12 and
14 mm) for Ovesco clips, with different cap heights (3 mm and
6 mm). The cap height determines the amount of tissue that
can be pulled into the cap. A cap height of 6 mm is used for
the majority of closures. The teeth of the clips may also have
different shapes: atraumatic, blunt, sharp and special geometry
teeth. The padlock-G clip is another available system, consisting
of a preloaded hexagonal nitinol clip with a plastic cap [42].

It is also good practice to check the accessibility of the site
with a standard device cap mounted on the endoscope. This can
avoid unnecessary time and costs for mounted OTSC where
the clips cannot be placed. The assembly and deployment are
similar to that of a variceal band ligation device. Once the
OTSC is loaded onto the endoscope, tissue is pulled into the
cap via suction or instruments introduced via the working
channel. There are 2 instruments that can be used to grasp
the tissue: the anchor and the twin grasper. The anchor has
3 hooks to pull the tissue into the cap. The twin grasper has
2 independently opening branches on each side to grasp the
defects separately. It is imperative to have both edges within
the cap properly deployed. The clip is then deployed by turning
a hand-wheel attached to the endoscope. The OTSC may
incise the mucosa if the surrounding tissue is weak or friable
or necrotic. Therefore, a thorough endoscopic examination is
recommended before the clip is deployed. The OTSC has been
reported to close defects up to 2 cm in diameter in the stomach
and 3 cm in the colon. Larger defects may require more than
1 OTSC or additional TTSCs to achieve closure [43]. It is also
imperative to check if there is a cavity behind the fistula tract,
as the OTSC would prohibit any debridement.

_======< —— —< -

Figure 1 Over-the-scope clips: top — multiple types of clip; bottom left -
anchor; bottom right - grasper
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Multiple retrospective studies have shown promising results
for OTSC:s for closure of gastrointestinal fistulas, with an initial
success rate of 75-89% [44-47]. Despite the high technical and
clinical success, there are certain limitations. The long-term
clinical efficacy of OTSCs for fistulas closure is still uncertain.
Honneger et al reported a long-term fistula closure rate of
approximately 29.8% [33]. Even though few complications
have been reported, some have been severe. The introduction
of an OTSC could injure the upper esophagus or the anal canal.
A persistent leak would be the result of incorrect positioning
of the OTSC. In these cases, a second OTSC can be used.
However, the placement of a second OTSC can be challenging.
The removal of an incorrectly placed OTSC is also demanding.
This entails the use of a bipolar forceps introduced via the
working channel. The clip is then grasped at the thinnest point.
A short electric impulse then breaks the clips at the thinnest
portion. The clip is then extracted using a protective plastic cap.

Suturing

Novel suturing techniques allow for full thickness closure of
gastrointestinal luminal defects. Even though closure of fistulas
has been demonstrated, it is a technically complex procedure.
Therefore, only endoscopists trained in endoscopic suturing
should perform these procedures, which limits their adoption.
Suturing requires relatively healthy mucosa around the fistula
defect to hold the sutures together [39]. Endoscopic suturing
allows for closure of large defects compared to clips (more than
2 cm in size).

Currently, endoscopic suturing is performed using an
OverStitch device (Apollo, Endosurgery, Austin, TX, USA)
(Fig. 2), compatible with a double channel therapeutic
endoscope. The device has a handle attached to the hub of the
endoscope. The handle controls the metallic needle arm attached
to the tip of the endoscope. The device places continuous or
intermittent sutures without removal of the scope. The tissue
is approximated by tissue-retracting device or forceps. Full
thickness sutures are placed using a tissue helix catheter [48].

Suturing is especially effective in the management of fistulas
developing after bariatric surgery. 95% of the patients had
complete closure in a large series that compared endoscopic
suturing with endoscopic clipping for the management of
gastro-gastric fistula after Roux-en-Y gastric bypass [49].
However, reopening was noticed in 65% [49]. There are case
series describing successful closure using multiple techniques,
including suturing [50]. However, the data should be viewed with
caution given the limited information. In addition, suturing is a
complicated process in different locations of the gastrointestinal
tract. Therefore, suturing techniques need further modification
to become a successful therapy for fistula closure.

Tissue sealants

Eleftheriadis et al first reported the use of sealant for
gastrointestinal fistula closure [3]. Since then, multiple reports
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Figure 2 Steps involved in placing endoscopic sutures. (A) Grasp the tissue using the tissue helix; (B) retract the tissue into the needle path;
(C) drive the needle through; (D) open the arm and release the tissue; (E) repeat the stitch as desired; (F) Press the button to release the needle;

(G) tighten and cinch; (H) repeat as desired

have been published describing the success of sealants.
Fibrin glue and cyanoacrylate are the tissue adhesives used
to seal gastrointestinal defects. Cyanoacrylate has stronger
adhesion properties compared to fibrin glue, due to its ability
to polymerize after contact with anions. Cyanoacrylate is
not affected by gastric or pancreatic enzymes, allowing the
successful closure of fistulas [51]. On the other hand, the use
of fibrin is challenging, as it performs better in dry areas [52].
Fibrin-based sealant blocks the passage of gastrointestinal
contents through the fistula and promotes tissue repair.

The most common sites of sealant application include
endoscopically accessible areas, such as post-anastomotic
leakages in the upper gastrointestinal tract and post-bariatric
surgery leaks or fistulas. The application of the sealant involves
de-epithelialization of tissue around the fistula, which leads to
an inflammatory response when the fistula is sealed. This can
be performed in 2 ways: (1) a standard biliary cytology brush
can be used to abrade the edges; (2) Argon plasma coagulation
at a low power setting can also be utilized. Subsequently,
a double-lumen catheter is inserted into the endoscope to
prevent components of the sealant reacting and bonding
within the scope. The amount of adhesive needed depends on
the size of the fistula. Often, multiple applications are required.

Multiple studies have evaluated the efficacy of sealants in the
management of gastrointestinal fistulas. Lippert et al reported
successful closure in 36.5% with fibrin alone, compared to 55.7%
with additional endoscopic therapy [53]. Avalos-Gonzalez et
al reported earlier fistula closure and decreased morbidity in
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the fibrin-treated group compared to controls [54]. A meta-
analysis reviewing 14 studies that evaluated the efficacy of
cyanoacrylate reported a success rate of 81% [55]. Despite the
high success rate, high-output gastrointestinal fistulas are less
likely to be successfully closed by sealant alone.

In addition to the above, vicryl mesh and soft tissue grafts
(such as Surgisis) are also used for the closure of fistulas [56]. In
a case series, complete closure of gastro-cutaneous fistulas was
achieved in 80% of the cases using vicryl mesh [57]. For larger
diameter fistulas, combination therapy could be utilized. B6hm
et al have described promising results with a combination of
vicryl and fibrin glue [58].

The anal fistula plug, or Surgisis (Fig. 3), is made of a
fibrogenic matrix that prevents foreign body reactions. This
was initially developed for the management of anorectal
fistulas [59]. The fistula plug is deployed under fluoroscopic
guidance. A guidewire is inserted into the external fistula
opening and then advanced under fluoroscopic guidance until
visualized endoscopically. The guidewire can then be attached
to the fistula plug. The snare is then attached to the guidewire
and passed through the fistula to the outside, carrying the
narrower end of the plug into the tract. Multiple plugs might be
needed to close the fistula. Toussaint et al reported healing of
4 of the enterocutaneous fistulas [56]. A larger study revealed
a clinical success rate of 75% in gastro-cutaneous fistulas [57].

The role of tissue adhesives in the management of
gastrointestinal tract fistulas is still evolving. Although these
agents may not be great candidates as individual therapy, they
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Table 4 Comparison of endoscopic modalities in terms of advantages and disadvantages

Endoscopic modality

Advantages

Limiting factor

Stent placement

High technical and clinical success rates

(FSEMS, PSEMS, SEPS)

Clipping:
TTSC or OTSC

Easy to use

Endoscopic suturing Can be used for large sized (>3 cm)

defects

Tissue sealants:
fibrin glue and cyanoacrylate

High success rate for low-output and
small sized fistulas

Endoscopic vacuum therapy Can be used in critically ill and unstable
patients in need of infectious source

control

Stent migration (can be mitigated by reinforcement with endoclips
or sutures)

Embedding of stent hindering removal (can be eased by APC or
stent-in-stent technique)

Restricted to up to 2-3 cm sized defects
Delayed recurrence is high

Requires high technical expertise

Monotherapy may not be effective and usually requires
combination with other techniques

Bleeding due to ingrowth of granulation tissue into endo-sponge

FCSEMS, fully covered self-expandable metal stent; PCSEMS, partially covered self-expandable metal stent; SEPS, self-expanding plastic stent; TTSC, through-

the-scope clip; OTSC, over-the-scope clip

T — = _—

Figure 3 (A) Endo-sponge with the device; (B) Anal fistula plug

Wiy

could be used in combination with other therapies. Further
prospective studies are needed to determine the efficacy
and advantages of combining adhesive therapy with other
endoscopic techniques.

Endoscopic vacuum therapy or endo-sponge

Endoscopic vacuum-assisted closure (EVAC) or endo-
sponge (Fig. 4) is an emerging, minimally invasive technique.
The EVAC delivers negative pressure to the site to collapse the
cavity and create a seal [60]. The device consists of a sponge
and tube attached to external vacuum suction. This leads
to a gentle, continuous suction over the tissue that removes
secretions and induces the formation of granulation tissue. The
endo-sponge can be placed either within the cavity or within
the lumen and completely covering the leak site.

Once the site is identified, the cavity is irrigated and
debrided endoscopically. After the site has been identified,
the endo-sponge is selected. Depending on the size of the
perforation, the endoscope should evaluate the site of the leak
(if the size is <1 cm) or evaluate the cavity (if the size is >1 cm).
For upper gastrointestinal leaks, a nasogastric tube is placed
through the nose and pulled out through the mouth to attach
the endo-sponge. The endo-sponge is then secured to the tube

Figure 4 Cardiac septal occluder with assembly. (A) Disc diameter;
(B) waist length; (C) Device size; (D) Delivery cable; (E) Sheath;
(F) Plastic vise

using a strong permanent suture. An endoscopic grasper is
then utilized to carry the endo-sponge via another suture at the
other end and place the endo-sponge in the desired location.
Thus, once the ideal location has been confirmed, negative
pressure is applied. The endo-sponge needs to be changed
frequently, usually between 3 and 5 days. Removal of the endo-
sponge should be carried out under endoscopic vision once the
leak site is completely sealed.

Weidenhagen et al described the use of EVAC in 2003
for the management of anastomotic leaks after rectal
surgery [61]. A later systematic review of 17 colorectal studies
showed an average healing rate of 85% after a median follow
up of 47 days [62]. Over the last few years, EVAC therapy has
been used in anastomotic leaks of the esophagus. Successful
closure was also achieved in 7 of 8 patients with intrathoracic
anastomotic leaks [63]. A review of 29 studies showed a
healing rate of 67-100% with EVAC for esophageal leaks
[64], the most common indication for EVAC therapy. EVAC
therapy is also utilized to treat gastric leaks, especially after
bariatric surgery [65].

There have been few reported adverse events for EVAC.
The usual complaint is patient discomfort from nasogastric
tube placement [65,66]. Other adverse events include sponge
dislocation, minor bleeding due to sponge exchange, and
anastomotic strictures [65,66]. If significant bleeding occurs
during the treatment, EVAC should be discontinued and
abdominal imaging should be pursued.
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Suspected Gl fistula
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I
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v

Avoid if surrounding mucosa

inflamed or necrotic

Figure 5 Flow chart for management of gastrointestinal fistulas

GI, gastrointestinal; TTS, through-the-scope; OTS, over-the-scope; SEMS, self-expandable metal stent

Cardiac septal occluders (CSO)

Cardiac septal occluders (Fig. 5) are self-expanding
double-disc closure devices that promote tissue occlusion.
There are 2 types of CSO available for the management of
gastrointestinal fistulas: atrial septal defect closure device
and ventricle septal defect closure device. CSOs are made of
nitinol, with a similar structure to the enteral stent. They are
deployed via a delivery system using a guidewire under direct
endoscopic visualization. Another technique involves back-
loading the CSO into a 7-10 Fr endoscopic biliary catheter. A
biopsy forceps is then used to deploy the stent.

In a recent systematic review, technical success was achieved
in all cases (n=22); 77.27% had successful closure with a mean
follow up of 8 months [67]. However, the majority of cases
have been case reports and it is therefore not possible to
ascertain publication bias, complications or long-term efficacy.
Prospective studies are imperative to clarify their role in the
management of gastrointestinal fistulas.

Concluding remarks

Gastrointestinal fistulas are challenging to manage, as
exposure to gastrointestinal secretions results in inflammation.
Altered anatomy, malignancy or associated radiation injury
further complicates management. The various endoscopic
techniques have been described in the previous sections.

Although  every technique has been described
separately, often a combination of techniques is used to
manage gastrointestinal fistulas. Regardless of the specific
techniques, certain principles are common to management.
Multidisciplinary care can provide benefit in the long term. The
teams involved are interventional endoscopy, interventional
radiology, surgery and nutrition. Each clinical scenario is
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unique and endoscopic therapy needs to be individualized for
every patient. The second step involves defining and delineating
the fistula. After identification of the fistula, drainage of fluid
collection or cavity should be considered. Subsequently, a
thorough and careful evaluation of the tissue surrounding
the fistula is performed. This is critical, as it will determine
which technique would be suitable. The presence of friable
necrotic tissue makes the application of TTSCs or suturing
challenging. Selection of the technique often depends on the
location, size of the defect, surrounding tissue and experience
of the endoscopist with different techniques. Gastric fistulas
are infrequent and are noticed following percutaneous
gastrostomy tube removal or post bariatric surgery [5,68].
Immediate closure is highly successful using OTSC in the
setting of benign esophageal, gastric and colonic fistulas [47].
The endoscopist should place the OTSC carefully, as OTSC
removal is demanding. Additionally, the long-term success of
OTSC for fistula closure has been disappointing [46,47,69].
Other less common methods include endoscopic suturing and
sealant application. Sethi et al reported initial clinical success
in 62% of patients with benign disease using an endoscopic
suturing technique [70]. However, long-term results are still
lacking for endoscopic suturing. Esophageal fistulas may
also be best treated with a combination therapy. Small fistula
defects (less than 1 cm) or proximal esophageal fistulas could
be managed with TTSCs. However, larger defects (more
than 2 cm) would need OTSCs or placement of FCSEMS to
divert enteral feeds. Similarly, stents or suturing or OTSCs
could be utilized in colonic fistulas. The technique utilized
should successfully interrupt the flow of the luminal contents.
Fistula closure should ideally be confirmed at the time of the
procedure, after closure and during follow up.

Despite the evolution of endoscopic techniques over the last
decade, the management of gastrointestinal fistulas remains a
challenge. Advanced endoscopic methods provide for a less
invasive and more physiological approach to the treatment.



However, long-term success rates and efficacy are not described
at this time. Despite the high technical and clinical success,
some endoscopic fistulas may not be amenable to endoscopic
therapy. Therefore, a multidisciplinary approach is needed. For
the gastrointestinal fistulas amenable to endoscopic therapy,
endoscopic closures represent significant progress in the
minimally invasive management of gastrointestinal leaks and
fistulas.
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