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Abstract: A gastrointestinal fistula is a common occurrence,
especially after surgery. Patients who develop a fistula may have
an infection, surgically altered anatomy, nutritional deficiency,
or organ failure, making surgical revision more difficult. With
advancements in flexible endoscopic devices and technology, new
endoscopic options are available for the management of gastro-
intestinal fistulae. Endoscopically deployable stents, endoscopic
suturing devices, through-the-scope and over-the-scope clips,
sealants, and fistula plugs can be used to treat fistulae. These
therapies are even more effective in combination. Despite the
inherent challenges in patients with fistulae, endoscopic therapies
for treatment of fistulae have demonstrated safety and efficacy,
allowing many patients to avoid surgical fistula repair. In this paper,
we review the emerging role of endoscopy in the management of

gastrointestinal fistulae.

he first report of a gastrointestinal fistula came in the 1800s

when Alexis St. Martin was shot in the chest and abdomen

by a musket and developed a gastrocutaneous fistula. He
became the subject of Dr William Beaumont’s experiments in gas-
tric physiology. However, it was not possible to treat the fistula with
medicine or surgery, so St. Martin had to live with his condition
for the remaining 58 years of his life.! Despite significant advances
that have occurred since, the management of gastrointestinal fistulae
remains challenging. Because the majority of fistulae result from sur-
gical procedures, the surgeon often makes the diagnosis; however, a
multidisciplinary approach is usually required for optimal treatment
of gastrointestinal fistulae.

Historically, surgery was the sole option for management of
gastrointestinal fistulae, but it is associated with high morbidity
and mortality.? Medical management has emerged as an important
adjunct, and, recently, interventional radiology has taken a promi-
nent role in the management of these complex patients.? As flexible
endoscopic technology has improved and new endoscopic devices
have been developed, endoscopists are expanding their role in the
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management of gastrointestinal fistulae. Endoscopically
deployable stents, endoscopic suturing devices, through-
the-scope (T'TS) and over-the-scope (OTS) clips, sealants,
fistula plugs, and vacuum sponges are among the technol-
ogies currently being used to treat fistulae. These therapies
allow many patients to avoid surgical fistula repair. In this
paper, we will review the emerging role of endoscopy in
the management of gastrointestinal fistulae.

Definition and Classification

Fistulae can be internal or external. External fistulae
involve a communication between the gastrointestinal
tract and skin, whereas internal fistulae connect the gas-
trointestinal tract to the peritoneal space, retroperitoneal
space, thorax, or another internal area.*

Fistulae are classified by etiology, anatomy (origin and
ending site), and fluid output (low is <500 mL/day and
high is >500 mL/day).’ End fistulae are distinguished from
lateral (side) fistulae. End fistulae have complete loss of
continuity of the gastrointestinal tract beyond themselves
and require surgical repair. Complex fistulae are multiple
connected fistulae arising from different organs.

Etiology

The majority of fistulae develop after surgical procedures
(75%-85%).* The rate of fistulization or leak varies
dramatically among surgical procedures: pancreaticoduo-
denectomy has a rate of 5% to 8%; liver transplantation,
2% to 9%; choledochoduodenostomy, 5% to 19%; total
gastrectomy, 0% to 28%; esophagectomy, 2%; elective
colectomy, 5%; laparoscopic Roux-en-Y gastric bypass
(RYGB), 2% to 5%; open RYGB, 2% to 3%; and sleeve
gastrectomy, 5%.%” The remaining 15% to 25% of fistulae
form without surgical intervention; other causes include
inflammatory bowel disease, diverticulosis, malignancy,
and radiation therapy. A gunshot or stab wound, blunt
trauma, or other types of trauma can also lead to fistulae.’

Endoscopic Management

Localization and Preparation

Localization of the fistula opening may be challenging,
though imaging can help. A gastrocutaneous fistula with
a drain in place can be localized using methylene blue.® If
an external drain is in place, it can be submerged under
water. Carbon dioxide insufflated through the endoscope
should produce bubbles from the drain. Next, methylene
blue and radiopaque contrast can be injected into the
drain for endoscopic and fluoroscopic visualization of
the fistula tract and opening. The anatomy of the gas-
trointestinal tract surrounding the fistula opening is an

important determinant of the optimal therapy for fistula
closure. Stents, for example, are not likely to be effective
for treatment of a fistula in a recessed area, such as the
blind portion of the Roux limb.? In preparation for fistula
closure, foreign bodies should be removed from the fistula
tract, and distal stenoses should be dilated.

Sealants

Fibrin sealant, a biodegradable compound, has been used
in surgery for attachment of skin grafts, colostomy clo-
sure, hemostasis, and even prevention of gastrointestinal
fistulae.' Fibrin sealant can block the passage of gastro-
intestinal contents through the fistula and can promote
cellular migration, angiogenesis, and tissue repair via
fibroblast and keratinocyte growth.

Endoscopic application of fibrin sealant can be per-
formed via a catheter.” After excoriating granulation tis-
sue that has formed over the opening of the fistula, argon
plasma coagulation (APC) should be used to ablate the
tissue surrounding the fistula opening. Endoscopic appli-
cation of fibrin can be performed using a double-lumen
catheter. However, a rapid-exchange catheter is unsuitable,
as it may allow leakage inside the instrument channel. If
this type of catheter is used, the more viscous component
should be inserted through the catheter’s larger-diameter
lumen. Care must be taken when applying fibrin sealant,
as the 2 components have different viscosities and will
pass through the catheter at different rates. The amount
of adhesive needed depends on the size of the fistula. Mul-
tiple applications are sometimes required.

Multiple studies have evaluated the efficacy of fibrin
sealant for treating gastrointestinal fistulae. In a series of 52
patients, Lippert and colleagues reported success in 36.5%
with fibrin alone, and 55.7% were cured with additional
endoscopic therapy.!! Success was more likely in patients
without an infection. Avalos-Gonzdlez and colleagues
evaluated 70 patients with postoperative enterocutaneous
fistulae, with 23 patients undergoing fibrin sealant treat-
ment vs 47 controls.'? Patients in the fibrin group experi-
enced fistula closure in 12.5+14.2 days vs 32.5+17.9 days
for controls (P<.001). Furthermore, morbidity from nutri-
tional support was significantly reduced in the fibrin group
(8.6% vs 42.5%; P<.01). Papavramidis and colleagues
reported use of fibrin sealant in patients developing high-
output fistulae after bariatric surgery.”® Of 96 patients, 6
developed fistulae and 4 were treated with fibrin sealant. All
patients who were treated with fibrin glue experienced heal-
ing of their fistula in 15 to 26 days. Rdbago and colleagues
examined the use of endoscopically delivered fibrin sealant
in 15 patients with gastrointestinal fistulae and reported an
86.6% healing rate.' Patients required an average of 2.5
treatments and 16 days for fistula closure. Success was more
frequent in low-output fistulae.
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Kowalski and colleagues examined 354 consecutive
RYGB patients and reported that 8 had developed a fistula
requiring treatment.”” Of these fistulae, 3 were unstable
and required immediate surgery, whereas the remaining
5 were treated with fibrin sealant. Of these, 4 required a
single treatment, whereas 1 required 2 treatments. Patients
treated endoscopically had a mean hospital stay of 13.5
days vs 66.5 days for surgically treated patients. Hwang
and colleagues treated 13 patients with gastrointestinal
fistulae that were unresponsive to 2 to 4 weeks of conserva-
tive therapy; 6 underwent injection of fibrin glue, whereas
7 received only total parenteral nutrition (TPN) therapy.'®
All patients in the fibrin group experienced fistula closure
within 4 days vs 7 to 21 days for the TPN group (P<.01).
Bohm and colleagues examined adding a mesh (Vicryl,
Ethicon) when injecting fibrin glue in 15 patients with
fistulae after esophagectomy or gastrectomy and reported
an 87% closure rate.'” After covering the defect with mesh,
fibrin was injected into the submucosa at the edges of the
defect. Wong and colleagues reported a 100% successful
treatment rate of fistulae in 9 patients with injection of
fibrin glue into the fistulous tract using a 5-mm choledo-
choscope and, when needed, irrigation or debridement.'®
Closure was achieved in a mean of 18.7 days and was
maintained in all patients for the following year.

Large prospective trials of fibrin sealant are necessary
to confirm its usefulness in the treatment of gastrointesti-
nal fistulae. Further research could elucidate which types
of fistulae are most amenable to treatment with fibrin seal-
ant. At this time, endoscopic treatment of gastrointestinal
fistulae with fibrin sealant appears to be safe and effective.

Stent Placement

Endoscopic placement of self-expanding stents allows
exclusion of gastrointestinal contents from fistulae and
permits healing while enteral nutrition is resumed."”
Covered self-expanding metal stents (SEMS) and self-
expanding plastic stents (SEPS) have been studied for the
treatment of fistulae.

After endoscopic identification of the fistula opening
and fluoroscopic confirmation, the stent is deployed to
exclude the fistula. In the esophagus, the stent should be
deployed below the upper esophageal sphincter to avoid
inducing globus. The distal end should not impact the
enteral wall. Once the stent is deployed, its position can be
adjusted with forceps, and it can be clipped or sutured into
place.”® Beyond 8 weeks, stent removal can become chal-
lenging. When stents cannot be removed with forceps due
to tissue ingrowth, APC may be needed to fulgurate tissue
to facilitate stent removal. Placement of SEPS within metal
stents for 1 week can induce necrosis of tissue ingrowth
and ease subsequent stent removal.” Other complications
of stent placement include pain, occlusion, migration,

perforation, bleeding, aspiration, and inadequate exclusion
of the defect. Esophageal stents may be complicated by
tracheoesophageal fistulae and reflux.”!

SEMS and SEPS have been studied extensively in the
treatment of gastrointestinal fistulae and leaks. Swinnen
and colleagues examined 88 patients treated with a total
of 135 partially covered SEMS for the treatment of benign
esophageal leaks.?” Stent treatment was initially successful
in 77.6% of patients, and prolonged endoscopic treat-
ment with additional stenting and adjunctive treatments
raised the success rate to 84.6%. The authors typically
placed plastic stents within metal stents for 1 to 3 weeks
to induce tissue necrosis and facilitate removal, which
was successful in 97.8% of cases. Major complications,
including bleeding, perforation, and tracheal compres-
sion, occurred in 5.9% of patients, and stent migration
occurred in 11.1%. Eisendrath and colleagues evaluated
stent placement for the treatment of fistulae in 21 patients
following bariatric surgery.” The overall closure rate was
81%, although adjunctive endoscopic treatments were
required in 4 patients. Treatment of anastomotic fistulae
was 100% effective, whereas treatment of gastrocutaneous
fistulae was only 60% effective. Three patients required
surgical reintervention and died during follow-up, while
a fourth patient died of pulmonary embolism. Reported
minor complications included thoracic pain, dysphagia
requiring balloon dilation, stent migration, and esopha-
geal strictures. Tuebergen and colleagues studied 32
patients with postsurgical esophageal leaks that were
treated with partially covered SEMS.? Functional closure
was successful in 78% of patients, although mortality in
this group remained high at 15.6%.

Hiinerbein and colleagues studied postesophagec-
tomy patients with esophagogastric leaks.?* The use of
SEPS in 9 patients resulted in decreased mortality, inten-
sive care unit stay, total hospital stay, and time to oral
feeding compared with standard therapy in 10 patients.
Langer and colleagues examined 24 patients with post-
surgical anastomotic leaks and found that SEPS were
effective in closure in 89% of patients.”” Freeman and
colleagues used SEPS to treat 21 postoperative esopha-
geal leak patients and found successful leak closure in
95%.% Nowakowski and colleagues reported successful
fistula closure with covered SEMS in 6 patients after
esophagogastrostomy and esophagoenterostomy.” A
meta-analysis of 7 studies using SEMS and SEPS for
the treatment of leaks after bariatric surgery found leak
closure in 87.8%, and only 9% of patients required sur-
gical revision.”® The pooled proportion for stent migra-
tion was 16.9%. Therefore, endoscopic stent placement
appears to be safe and effective for the treatment of
gastrointestinal fistulae and leaks. Further studies with
novel stent types are ongoing.
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Figure 1. A gastrogastric fistula before (A) and after (B)

endoscopic sutured closure.

Reprinted from Clinical Gastroenterology and Hepatology, volume 11, Kumar N,
Thompson CC, Endoscopic management of complications after gastrointestinal
weight loss surgery, pages 343-353, copyright 2013, with permission from Elsevier.

Endoscopic Suturing

Novel suturing devices have made endoscopic apposition
of tissue possible.”” Intraluminal closure of gastrointesti-
nal fistulae is one potential use of these devices. However,
procedural complexity and the need for specialized tech-
nical skills have limited its adoption.

Sutured fistula closure is especially applicable in the
treatment of fistulae that develop after bariatric surgery.
After RYGB, patients can develop fistulae between the
surgically created gastric pouch and the defunctionalized

gastric remnant. This can result in reflux of acid into
the pouch, causing gastroesophageal reflux or marginal
ulceration.® The return of weight can also occur as food
is diverted into the gastric remnant. Chronic gastrogastric
fistulae occur more commonly with the open approach,
when the pouch is contiguous with the excluded stomach.*

Fernandez-Esparrach and colleagues reported on
the use of endoluminal gastroplication (EndoCinch,
CR Bard) for gastrogastric fistula repair after RYGB.*!
APC was used to ablate the margin tissue surround-
ing the fistula opening. Most fistulae were treated with
fibrin glue after sutured closure. Although the initial
success rate was 95%, only 35% of fistulae remained
closed, and no fistula with an aperture greater than
20 mm remained closed. There was 1 episode of signifi-
cant bleeding and 1 esophageal perforation. The endo-
luminal gastroplication device placed superficially thick
stitches, which may have resulted in the failure of fistula
closure. A new endoscopic suturing system (OverStitch,
Apollo Endosurgery), which creates full-thickness plica-
tions, showed early success in an abstract presented by
Watson and Thompson; durable closure was achieved in
3 of 7 gastrogastric fistulae (Figure 1), and no complica-
tions were noted.?? This technique is promising, as both
morbidity and cost are far lower than with surgical revi-
sion. Further research is ongoing to determine closure
rates after full-thickness sutured fistula closure.

Endoscopic Clips

Endoscopic clips are available in various shapes and sizes
and can be deployed either TTS or OTS. TTS clips are
primarily used for hemostasis in the management of gas-
trointestinal bleeding but have been studied for multiple
other uses in the gastrointestinal tract.?>*

TTS clips are comprised of 2 arms that form a 10-
to 12-mm wide span when open. The clips are placed
across the fistula opening under endoscopic guidance and
deployed in a configuration perpendicular to the defects
long axis to approximate its edges. Multiple clips can
be deployed sequentially from the edges to the center.
Thermal ablation or scraping around the defect prior to
apposition results in more durable closure.?

Rodella and colleagues described the use of endoscopic
clips for the closure of fistulae (ranging from 1 to 2 cm
in size) in 7 patients after gastric surgery.* Fistula closure
was successful in all 7 patients, with a mean follow-up of
9.6 months. Five patients needed 1 endoscopic session,
1 patient needed 2 sessions, and another patient needed
3 sessions. Raymer and colleagues described successful
closure of esophageal fistulae with endoscopic clipping in
3 consecutive patients.”” Additional literature has shown
that endoscopic clipping can be effective for treating iat-
rogenic perforation, such as that seen during endoscopic
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Figure 2. A fistula before (A) and after (B) using the over-the-
scope clip.

procedures.” However, the limited strength and capability
of TTS clips make them less useful for closing large fistulae.

To overcome the limitations of TTS clips, the over-
the-scope clip (OTSC, Ovesco Endoscopy) was devel-
oped, which is larger in size and applies higher force. This
clip is mounted on a plastic cap that is secured to the
endoscope tip. The tissue surrounding the fistula opening
is suctioned into the cap at the endoscope tip, and then
the nitinol OTSC is deployed.” The clip apposes and
traps all tissue that lies between its arms (Figure 2). The
larger size and additional force application of these arms
better permit closure of larger mucosal defects compared
with TTS clips. Unlike TTS clips, the OTSC can be used
for full-thickness apposition.®> Closure of a gastrogastric
fistula is shown in Figure 3.

In case series, the OTSC has demonstrated closure
rates of 72% to 91% for gastrointestinal fistulae.*44* In

ENDOSCOPIC MANAGEMENT OF GASTROINTESTINAL FISTULAE

Figure 3. An upper gastrointestinal series demonstrating

closure of the same gastrogastric fistula with the over-the-
scope clip.
Reprinted from Clinical Gastroenterology and Hepatology, volume 11, Kumar N,

Thompson CC, Endoscopic management of complications after gastrointestinal
weight loss surgery, pages 343-353, copyright 2013, with permission from Elsevier.

case reports, this clip has been successful at closing gastro-
colic, gastrocutaneous, choledochoduodenal, duodenal,
and tracheoesophageal fistulae; fistulae following percuta-
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Figure 4. A fistula plug.

Reprinted from Song KH. New techniques for treating an anal fistula. / Korean
Soc Coloproctol. 2012;28(1):7-12.

Figure 5. A sponge used for vacuum sponge closure.

Reprinted from Guastrointestinal Endoscopy, volume 67, Wedemeyer J, Schneider
A, Manns MB, Jackobs S, Endoscopic vacuum-assisted closure of upper intestinal
anastomotic leaks, pages 708-711, copyright 2008, with permission from Elsevier.

neous endoscopic gastrostomy; postoperative esophageal
leaks; and gastric fistulae following sleeve gastrectomy or
gastric band penetration.®>! It appears that the OTSC is
more effective at closing acute gastrointestinal fistulae and
leaks rather than chronic fistulae, which generally involve
chronic fibrotic changes and scarring. Further research
is necessary to understand the fistula types that are most
responsive to this clip and to compare it to other treat-
ments for gastrointestinal fistulae.

Fistula Plugs

The anal fistula plug (Surgisis AFP, Cook Biotech) is made
from acellular fibrogenic matrix, which prevents inflam-
matory foreign-body reactions (Figure 4). This device
was developed for the treatment of anorectal fistulae and
has performed better than fibrin sealant in that role.’>*
Endoscopic insertion for the treatment of gastrocuta-
neous fistulae begins with fluoroscopic localization of
the fistula tract with contrast injection. A guidewire is

Table. Comparison of Endoscopic Fistula Closure Techniques

Advantage(s) Disadvantage(s)
Sealant Easily placed; can be | Rarely successful as
used more than once | monotherapy
Stent Easily placed Chance of migration
and/or ulceration;
limited by gastrointes-
tinal tract geometry
Suturing | Can be applied at Technically demand-
complex gastrointes- | ing; must be within
tinal tract geometry | reach of double-
channel endoscope
Clip Easily applied Limited to smaller
openings
Plug Easily placed Requires cutaneous
opening
Sponge Noninvasive; can be | Requires external
customized for leak drainage, monitoring,
cavity and repeat procedures

inserted into the external fistula opening and advanced
through the fistula tract under fluoroscopic guidance
until it is visualized endoscopically. The end of the wire is
grasped with a snare and pulled out through the mouth.
The fistula tract can be abraded over the guidewire until
bleeding occurs. Next, a snare is attached to the guidewire
and passed through the fistula to the outside. The snare is
used to grasp the narrower end of the fistula plug, which
is pulled into the fistula tract and released. Multiple plugs
may be needed to occlude large-bore fistulae.

Toussaint and colleagues reported on the treatment
of 5 postsurgical enterocutaneous fistulae, of which
4 healed.” Two closed with a single procedure, and 2
required a second procedure. SEMS were placed in some
patients to cover the fistula tracts once the fistula plug was
inserted. A larger study demonstrated the use of Surgisis
strips and fistula plugs to treat gastrocutaneous fistulae in
25 patients after RYGB.” The plugs were deployed in 5
patients (as above), and the strips were inserted via pol-
ypectomy snare into the lumenal opening of the fistulae
of 20 patients. Closure was achieved in all patients with
plugs and in 75% of patients treated with strips.

Vacuum Closure

Vacuum-assisted sponge closure is an emerging technique
that has demonstrated effectiveness in the closure of post-
surgical leaks. This device is comprised of an open-cell
sponge and a tube attached to external vacuum suction
(Figure 5). The suction improves perfusion and removes
secretions, while the sponge induces formation of granu-
lation tissue.”® A standard feeding tube is inserted trans-
nasally and then is externalized through the mouth. The
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sponge, which has been cut to be smaller than the fistula
cavity, is sutured to the tip of the feeding tube. Endoscopic
forceps are used to grasp the sponge, and the endoscope
is advanced to the internal defect. The sponge is placed
within the tract, and the feeding tube is connected to con-
tinuous vacuum suction. The sponge should be changed
every 3 to 4 days. This vacuum sponge method has been
successfully used to close rectal anastomotic leaks.””® It
was successful for the treatment of intrathoracic anasto-
motic leaks in a prospective trial; closure was achieved in
7 of 8 patients at an average of 23 days.”” Ahrens and
colleagues demonstrated closure of gastroesophageal anas-
tomotic leaks in all 5 study participants at a median of 42
days with an average of 9 sponge changes.®® Two patients
developed stenosis requiring dilation, and 1 patient expe-
rienced a hemorrhage following dilation.

Conclusion

Gastrointestinal fistulae are a common occurrence after
surgery, but surgical revision is associated with high mor-
bidity. Patients with fistulae may already have concurrent
infection, nutritional deficiency, or organ failure, mak-
ing surgical revision more difficult. Despite the inher-
ent challenges in this patient population, endoscopic
therapies for fistula closure have demonstrated safety
and efficacy. These techniques can be used alone but are
even more effective when used in combination. The rela-
tive advantages and disadvantages of these techniques are
listed in the Table. Further research is ongoing to deter-
mine which fistula types are most suitable for a specific
endoscopic therapy. As evidence builds for the efficacy of
these endoscopic techniques relative to surgical manage-
ment, gastroenterologists will play a more prominent
role in the treatment of gastrointestinal fistulae.

Dr Kumar and Dr Larsen have no relevant conflicts of inter-
est to disclose. Dr Thompson is a consultant for Olympus, Bard
(Davol), Boston Scientific, and Apollo Endosurgery.
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