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Comprehensive management of full-thickness luminal 
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Abstract
Full thickness gastrointestinal defects such as per
forations, leaks, and fistulae are a relatively common 
result of many of the endoscopic and surgical pro
cedures performed in modern health care. As the 
number of these procedures increases, so too will the 

number of resultant defects. Historically, these were 
all treated by open surgical means with the associated 
morbidity and mortality. With the recent advent of 
advanced endoscopic techniques, these defects can 
be treated definitively while avoiding an open surgical 
procedure. Here we explore the various techniques 
and tools that are currently available for the treatment 
of gastrointestinal defects including through the scope 
clips, endoscopic suturing devices, over the scope 
clips, sealants, endoluminal stents, endoscopic suction 
devices, and fistula plugs. As fistulae represent the 
most recalcitrant of defects, we focus this editorial on 
a multimodal approach of treatment. This includes 
optimization of nutrition, treatment of infection, ablation 
of tracts, removal of foreign bodies, and treatment of 
distal obstructions. We believe that by addressing all 
of these factors at the time of attempted closure, the 
patient is optimized and has the best chance at long-
term closure. However, even with all of these factors 
addressed, failure does occur and in those cases, endo
scopic therapies may still play a role in that they allow 
the patient to avoid a definitive surgical therapy for 
a time while nutrition is optimized, and infections are 
addressed. 
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Core tip: Endoscopic methods are replacing surgical 
options as the first line therapy for a wide array of 
gastrointestinal tract defects. Here we will review the 
available endoscopic modalities, their appropriate 
applications and their respective success rates. The 
fusion of standard surgical principles with flexible, 
intra-luminal modalities is likely to be the key to the 
successful endoscopic management of these challenging 
clinical problems. 
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INTRODUCTION
Whether in the form acute perforations, acute or 
sub-acute anastomotic leaks or chronic fistulae, full-
thickness gastrointestinal (GI) tract defects remain a 
challenging and highly morbid healthcare problem. 
According to the Center for Disease Control (CDC) over 
6 million abdominal procedures (including upper and 
lower endoscopies) were performed in the United States 
in 2010[1]. As the number of abdominal procedures 
performed annually in the United States increases, 
the number of full thickness GI defects that occur as 
a result will also increase. Historically, full-thickness 
luminal defects mandated surgical exploration (with its 
associated high rates of morbidity and mortality)[2,3]. 
Recent advancements in the comprehensive endoscopic 
management of GI defects have yielded encouraging 
results. 

In centers of expertise, endoscopic methods have 
begun to replace surgical options as the first line 
therapy for a wide array of GI tract defects[4-6]. Here we 
will review the available endoscopic modalities, their 
appropriate applications and their respective success 
rates. The fusion of standard surgical principles with 
flexible, intra-luminal modalities is likely to be the key 
to the successful endoscopic management of these 
challenging clinical problems. Much like polyp resection, 
gastrostomy tube insertion and GI bleeding, we believe 
that surgery for full-thickness luminal defects will 
shortly be relegated only to patients who fail endoscopic 
therapy in the majority of cases[7].

SCOPE OF THE PROBLEM
GI tract defects include perforations, anastomotic leaks 
and fistulae and occur with numerous disease states 
as well as following a wide array of endoscopic, surgical 
and radiologic procedures. They vary greatly in their 
presentation and in their associated morbidity and 
mortality; an acute esophageal perforation from an 
endoscope and a persistent gastro-cutaneous fistula 
following gastrostomy tube removal are clearly different 
clinical entities. Yet until recently, these processes 
were thought of similar when endoscopic modalities 
were considered. As the volume of cases within which 
endoscopic closure could be attempted increases, it 
becomes increasingly clear that a spectrum of endos
copic therapies is necessary. 

Technical limitations are not the only hurdle to 
overcome in the complete endoscopic management 
of these conditions. Many surgeons are unaware of 

or unwilling to permit (and/or not able to perform 
themselves) the application of novel therapies to 
patients who have perforations, leaks or fistulae. Many 
endoscopists with the skill and expertise to manage 
full thickness perforations do not have access to the 
patients presenting with these problems (unless they 
are the result of an iatrogenic endoscopic injury). There 
is therefore a disconnect between those individuals 
with the knowledge and skill to manage full thickness 
perforations and those who are evaluating and caring 
for the patients. The volume of this patient population is 
not inconsequential. The spectrum of diseases to which 
endoscopic methods could be applied includes: 

Esophageal
The incidence of acute perforations during esophagogas
troduodenoscopy (EGD) is approximately 0.03%[8,9]. 
One series of 217, 507 EGD procedures had a per
foration rate of 0.033% with the esophagus being 
injured most commonly (51%)[9]. That same series 
showed a mortality rate of 17% despite intervention. 
The CDC reported that the total number of upper 
endoscopies performed in the United States in 2010 
(including both diagnostic and therapeutic) was 1.1 
million[1]. With an average perforation rate of 0.03%, 
this would equal 330 perforations. 

Anastomotic leaks after esophagectomy ranges from 
8%-10%[10,11]. Furthermore, patients with esophageal 
leaks after surgical resection have an increased mortality 
rate ranging from 18%-35% compared to patients 
undergoing similar procedures without leaks[10,12-14]. 

Gastric
Postoperative gastric leaks range from 1.7%-2.5% 
after Roux-en-Y gastric bypass (RYGB) and 1.5%-7% 
after sleeve gastrectomy[5,15-17]. The mortality rate for 
patients who develop leak ranges from 0.6%-14%[18,19]. 
The American Society for Metabolic and Bariatric 
Surgery reported that the number of bariatric surgeries 
performed in the United States is steadily rising with 
158000 cases in 2011 and 179000 cases in 2013. 

Iatrogenic gastric perforations during upper endo
scopy are rare, but it is the site of injury in 3% of all 
iatrogenic injuries during both diagnostic and therapeutic 
EGD[9]. 

Gastrogastric fistulae occur in patients who under
went Roux-en-Y gastric bypass and develop a fistulous 
connection between the gastric pouch and the native 
bypassed stomach that is left in-situ. In one series of 
1292 patients who underwent Roux-en-Y gastric bypass, 
1.2% developed gastrogastric fistulae[20].

Gastrocutaneous (GC) fistulae represent an abnor
mal connection between the stomach and the skin. 
GC fistulae can occur at the site of percutaneous 
endoscopic gastrostomy (PEG) tubes, which are 
subsequently removed. In the vast majority of cases, 
these fistulous tracts close spontaneously after the 
PEG tube is removed. However, in 1.1% of cases these 
fistulae persist[21,22]. Approximately 216000 PEG tubes 
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are placed each year[21].

Duodenal and small bowel 
Worldwide, peptic ulcer disease affects 4 million people 
annually[23]. Between 2%-14% of those ulcers will 
perforate with mortality ranging from 10%-40%[24,25]. In 
the setting of acute perforation during upper endoscopy, 
the duodenum is the location of perforation in 32% of 
cases[9]. 

Enterocutaneous (EC) fistulae, or tracts from the 
small bowel to the skin, are a devastating complication 
of abdominal surgery with mortality rates approaching 
20%[26]. Patients with EC fistulae suffer from malnu
trition, dehydration, skin excoriation, infection and 
sepsis. Although the largest percentage of EC fistulae 
are in patients with Crohn’s disease, other inflammatory 
processes, malignancy, abdominal surgery, trauma, and 
radiation are all well-known causes[27].

Colon
The incidence of acute colonic perforations during screen
ing colonoscopies ranges from 0.07% to 0.082%[15,28]. 
These numbers are similar for both screening and 
therapeutic colonoscopies. In 2010 there were roughly 
500000 colonoscopies performed in the United States 
which would mean that there were approximately 400 
perforations[1].

Fistula formation from the colon to other structures 
or to the skin is most commonly due to diverticular 
disease, but may also occur in patients after surgical 
intervention. In one review from the Cleveland Clinic of 
all patients treated for diverticular disease from 1960 
to 1986, 20.4% had internal fistulae with colovesicular 
fistulae being the most common (65%)[29]. In one series 
examining colocutaneous fistulae, 88 of 93 patients 
(94.6%) were following surgery[30].

The incidence of leaks after colorectal resection 
and anastomosis ranges from 2.6%-26.2%[31]. Many 
patients who develop an anastomotic leak and require 
reoperation ultimately receive a permanent stoma[32,33]. 
Historically, the majority of these cases were treated 
surgically with the associated morbidity and difficulty of 
caring for these patients who are often in extremis. The 
advent of multiple endoscopic techniques and modalities 
has provided a safe and effective alternative to open 
surgical management of these complex problems[34].

Other conditions
There are a myriad of other types and combinations 
of GI tract leaks that are potentially addressable endos
copically including those related to cancer, radiation 
therapy, urologic procedures and radiologic interventions. 
Radiation therapy to the abdomen for other reasons 
can result in abdominal pathology including perforation 
and fistulae in up to 5% of patients[35]. In one review 
of fluoroscopically placed intraperitoneal chemotherapy 
catheters 6 of 750 patients (0.8%) experienced bowel 
perforation at the time of catheter placement[36].

When one considers the total volume of patients 

who present with a full thickness GI tract defect, it 
becomes clear that endoscopic therapies have the 
ability to change the way we think about managing a 
wide array of complex disease states.

AVAILABLE ENDOSCOPIC THERAPIES IN 
THE ACUTE OR CHRONIC SETTING AND 
THEIR OUTCOMES
The majority of the published literature describing 
the success of endoscopic management of GI defects 
consists of small case series and retrospective reviews. 
To date, there have been no randomized trials to 
evaluate the efficacy of endoscopic management versus 
traditional surgical management. The small reported 
successes of endoscopic management compared to 
the increased morbidity and mortality associated with 
surgical management of these disease processes are 
pushing the use of endoscopic therapies forward and 
expanding their scope of application. Larger, randomized 
trials need to be performed to further establish the 
following endoscopic therapies as both effective and 
superior to open surgical techniques. 

It should be emphasized that the chronicity of the 
defect has implications about its etiology. Csendes et 
al[37] defined defects appearing 1-4 d as acute, 5-9 d 
as intermediate, and 10 or more days as late. Leaks 
presenting less than 2 d from the procedure likely 
represent a technical error such as stapler misfire or 
tissue injury while leaks presenting 5-7 d after the 
procedure more often represent ischemia[38]. 

Acute GI perforations are those that are identified 
at the time of injury or immediately afterwards by the 
sequelae that most commonly accompany perforations 
including fever, tachycardia, elevated white blood cell 
count, abdominal pain, peritonitis, systemic inflam
matory response syndrome, and sepsis[39]. Early 
diagnosis and treatment of the defect is essential for 
improved patient outcomes[37]. 

Chronic defects are evidenced by contained fluid 
collections, or established fistulae to the skin or other 
tubular structures. The success of endoscopic therapies 
in the setting of longstanding leaks and fistulae has 
been more limited with fistulae being particularly difficult 
to manage[40-43]. Our experience has been similar to 
what has previously been reported. Since 2012 we 
have endoscopically managed 14 patients with GI 
fistulae and 6 patients with leaks and achieved a long-
term closure rate of 64% and 100% respectively[44]. We 
believe there are multiple factors affecting the outcome 
in more chronic GI defects that we will explore in more 
detail later. 

Through the scope clips
Endoscopic clips that are passed through the endoscopic 
working channel and are deployed within the lumen 
of the GI tract were initially designed for hemostasis 
and endoluminal marking (Figure 1). They are also 
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closure of GI fistulae, acute perforations and at sites of 
endoscopic resection[53,54]. 

Endoscopic suturing devices have been found to 
provide safe and effective suturing. In one human in-
vivo study, the Overstitch device was found to place 
sutures consistently at a subserosal depth in the colon 
without full thickness penetration or injury to adjacent 
structures[55]. It has been used successfully in the 
closure of staple-line leaks after sleeve gastrectomy, 
anchoring stents to help prevent migration, and closing 
gastrogastric fistulae[6,54,56,57]. However, the long-term 
success has been mixed with one study of 95 patients 
with gastrogastric fistulae achieving a 35% long-term 
closure rate[58]. 

Stents
The use of stents as a diversion method in full thickness 
GI defects is a non-FDA approved use that has been 
widely accepted by surgeons and endoscopists alike as 
a method for defect management. Stent deployment 
at the site of the defect helps by allowing diversion of 
enteric contents away from the defect. Multiple types of 
stent have been studied including metallic (partially or 
completely covered), plastic (covered, expandable), and 
biodegradable (Figure 4). Stent placement often permits 
continued enteral nutrition and can be used in cases 
of larger defect (> 1.5 cm)[59-61]. Although stents have 
been successful at treating GI defects, they are prone to 
migration in as much as 20%-30% of cases and require 
frequent observation with radiographic monitoring[61,62]. 
This has been addressed with techniques using TTSC 
and endoscopic suturing devices to anchor the stent in 
place. Stents also do not create a complete seal within 
the GI tract and, although variable in its amount, leak 
around stents is a near universal finding. Percutaneous 
placement of enteric stents have also been effective 
in patients with high-output EC fistulas by decreasing 
the output of the fistula, improving wound care, TPN 
requirements, and oral diet tolerance[63].

There is a large body of evidence supporting the 
use of stents in the treatment of GI defects. A recent 
meta-analysis of 7 studies of stent placement for acute 
leak after bariatric surgery showed a radiographically 
confirmed closure rate after stent removal of 87.8% 
(95%CI: 79.4%-94.2%)[64]. That same analysis showed 
a migration rate of 16.9% and only 9% of patients 
undergoing reoperation. Some authors advocate for 
clip placement to anchor the stents to help prevent 
migration. One study used 2 to 4 endoscopic clips to 
anchor the stent in 23 of 44 consecutive patients and 
found that stent migration occurred in 13% of patients 
with clips and 34% of patients without[65]. 

Sealants
Tissue adhesives and hemostatic agents, including 
fibrin sealant, have been used with varying degrees of 
success in the management of GI track defects. Fibrin 
sealant is composed of fibrinogen and thrombin, which 
are combined to make an acellular clot at the site of 

referred to as through the scope clips (TTSC), hemoclips 
and endoclips. In the late 1990’s, reports emerged 
describing their use as a method to close gastric and 
colonic perforations[45,46]. Although effective at closing 
smaller defects, the ability to close larger defects is quite 
poor due to the small size of the clips, the low grasping 
force that they generate and the inability to grasp 
deeper tissues[45]. They are more effective at closing 
surgically incised tissue with straight regular edges, 
as opposed to tissue that was bluntly perforated with 
irregular, striated or gaping edges. Their effectiveness at 
closing surgically incised mucosal edges has been well 
documented in the areas of submucosal dissection and 
POEM (Figure 2)[47-50].

TTSC have been shown to be successful in closing 
iatrogenic defects in the GI tract with clinical success 
rates ranging from 59%-83%[51,52]. It is felt that the 
limitation to their success is their small size, small 
closing force and mucosa-only tissue apposition, alth
ough in the right setting such as small defects that are 
not gaping, they can be quite effective. 

These two factors about endoclip use have intro
duced bias into the initial clinical experience with 
acute GI tract perforations. Many acute defects are 
successfully closed with readily available endoscopic 
equipment and therefore escape the preview of surgical 
consultation. Larger defects are more likely to be 
unsuccessfully managed with TTSC clips and therefore 
surgeons receive a biased view of the true success rate 
of the most commonly applied endoscopic therapy.     

Endoscopic suturing devices
The endoscopic suturing platform (Overstitch, Apollo 
Endosurgery, Austin, TX) is a disposable device that 
is attached to the end of a therapeutic double channel 
endoscope (Figure 3). It allows for placement of full-
thickness absorbable or non-absorbable sutures. The 
device can be used multiple times without the need 
to remove the scope from the patient. The sutures 
can also be applied in a running or interrupted fashion 
(including simple and figure-of-8 sutures). Since its 
introduction, it has been successfully used in the 
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Figure 1  Examples of through the scope clips prior to deployment. Left: 
QuickClip 2 (Olympus Medical Systems Co., Tokyo, Japan); Right: Resolution 
Clip (Boston Scientific, Marlborough, MA).
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sponge foam is cut to be just smaller than the defect 
and sutured to the end of a nasogastric feeding tube 
(Figure 5). This is then grasped with endoscopic 
graspers and introduced into the defect. The nasogastric 
tube is then placed on continuous external suction. 
This suction minimizes secretions escaping through 
the defect while increasing blood flow to the area. 
Furthermore, the sponge induces granulation of the 
surrounding tissue and promotes healing[70]. Sponges 
need to be changed every 2-3 d. Small defects with 
adjacent fluid collections that aren’t septated are more 
amenable to this therapy. 

Vacuum-assisted sponge devices have been used 
successfully in small esophageal defects. In one series 
of five patients with fluid collections related to a leak 
at an esophageal anastomosis, all 5 patients resolved 
their leak with vacuum-assisted sponge therapy. The 
median length of therapy was 28 d with 9 sponge 
changes. Two of the patients developed stenosis at the 
anastomosis and one suffered from a fatal hemorrhage 
after a dilation procedure revealed an aortoanastomotic 
fistula[70].  

Managing leaks with endoscopically placed tubes
Other strategies for managing leaks from the GI tract 

application. In one report fibrin glue was injected into 
the submucosa of a tracheoesophageal fistula causing 
a wheal and subsequent occlusion of the fistula in a 
pediatric patient[66]. In another series of 15 patients 
with persistent fistulae after conservative treatment, 
fibrin glue was used to occlude the fistula opening 
and resulted in long-term closure in 86.6% of patients 
after a mean of 2.5 sessions[67]. Tissue adhesives and 
sealants will likely be utilized primarily as an adjunct 
therapy to the definitive closure of leaks with an 
alternative method (such as a clip or suturing device).

Fistula plugs
SurgiSIS AFP plugs (Cook Biotech, West Lafayette, 
IN) were developed for the use in anal fistulae and 
have been used successfully in the treatment of GC 
fistulae after bariatric surgery[68]. Porcine small intestinal 
submucosa (SIS) is a bioprosthetic collagen material 
used in many settings including hernia repair, dressings 
for venous stasis ulcers, and anal fistulae. One group 
used SurgiSIS strips to endoscopically occlude GI fistulae 
in 25 patients with an 80% long-term closure rate[69]. 

Vacuum-assisted devices
Vacuum-assisted sponge closure has been used in the 
setting of esophageal and colorectal defects. Porous 
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Figure 2  Endoscopic view of mucosotomy during peroral endoscopic myotomy. A: Esophageal mucosal defect after completion of peroral endoscopic 
myotomy; B: Defect closed with sequentially placed through the scope clips.

A B

Figure 3  Endoscopic suturing device (Overstitch, Apollo Endosurgery, 
Austin, TX).

Figure 4  Examples of endoscopic stents. From Left: Fully covered plastic 
stent, fully covered metal stent, partially covered metal stent, larger diameter 
partially covered metal stent.
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be successful in closing acute perforations, leaks, and 
fistulae with long-term success rates ranging from 
71%-100%[74-78]. A recent multi-centered international 
review examined 188 patients with acute perforations, 
leaks, and fistulae who were treated with OTSC and 
found that long-term closure rates were achieved in 
90%, 73.3% and 42.9% respectively[79]. Since 2012 we 
have endoscopically treated 20 patients with the OTSC (6 
with leaks and 14 with fistulae) resulting in a 100% and 
64% closure rate respectively[44].

FACTORS LEADING TO SUCCESSFUL 
OUTCOMES
There are multiple factors that influence the ultimate 
closure rate in any endoscopic therapy, but common 
themes emerge in the literature in regards to closure 
rates. Defect size, that is the size of the luminal defect, 
not the length of the leak or fistula outside the GI tract, 
seems to play a role with smaller defects being easier 
to close than larger ones[58]. This is likely due to the 
technically difficult closure that larger defects present. 
Also, even though OTSC has been shown to close larger 
defects measuring up to 3 cm, in ex-vivo studies the 
bursting pressures have been much lower in repairs of 
larger defects compared to smaller ones[80]. Using the 
right tool for the type and location of the defect is crucial. 
Time from perforation to attempted closure certainly 
plays a role, with longer times being less successful[40-43]. 
Accurately measuring and appreciated the size of the 
defect and ensuring closure fluoroscopically at the time 
of attempted closure also play a role. Furthermore, the 
type of defect remains important, with acute perforations 
being more successfully closed than leaks or more 
chronic fistulae[41].

RECOMMENDATIONS FOR ENDOSCOPIC 
CLOSURE
When there is clinical suspicion for acute GI perforation, 
leak, or fistulae, at an area of the GI tract that is reach
able by endoscopic means, we recommend prompt 

without repairing the defect include using the hole 
for other therapeutic modalities. Such “tube ostomy” 
formation is a standard surgical maneuver for difficult 
perforations in retroperitoneal organs like the colon 
and duodenum. In patients who presented with an 
acutely dislodged PEG tube and a leaking gastrotomy, 
the defect can be used to enter the abdominal cavity 
endoscopically, and replace the tube correctly, a so 
called “PEG rescue”[71]. We recently published a similar 
technique in a patient with a dislodged esophagostomy 
tube. By passing a wire from the cutaneous opening 
at the skin, securing this wire in the esophagus endos
copically, and drawing the wire out through the patients 
mouth, a new esophagostomy tube could be placed 
without any further surgical intervention[72]. Both of 
these examples illustrate the ability of the endoscopist 
to use established techniques to endoscopically manage 
what would traditionally be managed surgically.

Over the scope clips
Over the scope clips (OTSC) (Ovesco Endoscopy, 
Tubingen, Germany and Padlock, Aponos Medical, 
Kingston, NH) have gained popularity for the closure of 
GI track defects. Their ease of use, large capacity caps 
and short learning curve are the factors responsible for 
their surge in use.

Ovesco OTSC are made of elastic, biocompatible 
nitinol and are capable of full thickness closure of defects 
measuring 2 cm in diameter[73] (Figure 6). Two devices 
are available to use in conjunction with the OTSC to aid 
in apposition of the tissues prior to firing: a twin-grasper 
and a 3-pronged tissue anchor. Either device can be 
passed through the working channel and is used to secure 
the edges of the defect and draw them up into the cap 
prior to deployment of the OTSC. Because of the larger 
size of OTSC compared to TTSC they are able to close 
larger defects and take full-thickness bites of the tissue. 
They also provide a larger closure force due to their 
design. The Padlock device consists of a nitinol ring and 
a clear applicator cap that is placed on the end of the 
endoscope (Figure 7). Once deployed, the ring provides 
360-degree tissue compression and approximation. 

OTSC has been reported in many case series to 
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Figure 5  Vacuum-assisted closure device constructed of porous sponge 
and sutured to a nasogastric feeding tube.

Figure 6  Examples of the over the scope clips (Ovesco Endoscopy, 
Tubingen, Germany).
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infection/inflammation, epithelialization, neoplasm, 
distal obstruction, and steroids) in the setting of fistula 
management is imperative to long-term success. It has 
been our experience that by addressing these issues 
on a case-by-case basis, we have achieved somewhat 
higher closure rates in patients with long-term fistulae. 
Since 2012 we have endoscopically treated 14 patients 
with GI fistulae with the OTSC resulting in a 64% closure 
rate[44].

Foreign bodies at the endoluminal opening of any 
fistula will contribute to its persistence by the foreign 
body reaction that they perpetuate. We routinely 
remove any suture, indigestible food matter, or other 
foreign bodies present within fistulous tract (Figures 
8 and 9). Furthermore, once external drains have 
effectively treated the fluid collection for which they 
were placed, they should be removed in conjunction 
with the endoscopic treatment of the fistulous opening. 

Infection must be treated with adequate source 
control in the form of external drainage for infected fluid 
collections and organism-specific antibiotic coverage. If 
the patient displays hemodynamic instability or sepsis 
due to uncontrolled infection, surgical intervention may 
be warranted as endoscopic management is typically 
reserved for the more stable patient. 

Inflammation at the site of the fistulous opening is 
a commonly sited factor for failed closure. It is felt that 
closure rates are lower due to the difficulty in achieving 
adequate tissue apposition due to the fibrotic and 
inflamed edges that are present at the fistula opening[86]. 
Cauterization of the margins of chronic fistulae has 
been advocated to facilitate subsequent closure with the 
OTSC[87]. We routinely ablate the margins prior to clip 
placement in all chronic fistulae. 

Epithelialization of the fistula tract can be addressed 
by both mechanical and ablative techniques. We frequ
ently use argon plasma coagulation to ablate the 
epithelialized surface of the fistula tract to help prevent 
recurrence (Figure 10)[88]. Other authors have described 
mechanical debridement with biopsy forceps or brushes 
to disrupt the epithelial lining that may be present with 
more chronic tracts. 

Distal obstruction or stenosis may precipitate the 

endoscopic evaluation and treatment. The absolute 
contraindication to endoscopic therapy is evidence of 
peritonitis on abdominal exam[73]. Prompt endoscopic 
intervention provides two major benefits: Firstly, the 
endoscopist is able to provide a direct evaluation of the 
location and extent of the defect, and secondly, they are 
able to provide timely therapeutic attempts at closure 
for those lesions that are appropriate for endoscopic 
management. 

The method of closure in acute full thickness GI 
defects will be dictated by three factors: the location, 
the size, and the operator’s proficiency and familiarity 
with each therapy. Smaller defects may be amenable 
to TTSC, while larger ones may require one or more 
deployments of the OTSC. Very proximal perforations 
may not be amenable to stenting due to the foreign-
body sensation that many patients experience with 
proximal stenting that approaches the upper esophageal 
sphincter. In many cases of initial failure, multiple atte
mpts with various modalities are often required to 
ultimately obtain long-term closure[81]. We previously 
described the use of laparoscopy and endoscopic stent 
placement for management of leaks following bariatric 
surgery, but have since moved to definitive endoscopic 
closure of all leaks with endoscopic suturing or over the 
scope clips[5]. We now reserve stent use for leaks not 
amenable to or that have failed previous attempts at 
definitive closure.

We do not recommend any one type of endoscopic 
therapy for any specific location in the GI tract. Rather, 
we recommend that the endoscopist become familiar 
with all treatment modalities so as to use whichever 
method he/she deems appropriate based on clinical 
judgment. We reemphasize that often these defects 
require multiple attempts with varying modalities to 
achieve long-term closure, thus familiarity with all types 
of endoscopic therapies is strongly encouraged. 

Because endoscopic closure of fistulae has rou
tinely achieved the lowest long-term success rates, we 
recommend adopting traditional surgical fistula manage
ment techniques jointly with endoscopic attempts at 
closure[82-85]. Addressing the factors described by the 
classic acronym FRIENDS (foreign bodies, radiation, 
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Figure 7  Example of the Padlock over the scope clips (Aponos Medical, 
Kingston, NH).

Figure 8  Endoscopic removal of suture foreign body at the opening of a 
rectal stump fistula.
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GI tract perforation. A large gastro-gastric fistula after 
RYGB, for example, may require suture foreign body 
removal, argon plasma ablation of the epithelialized 
track, endoscopic suture closure of the largest portions 
of the defect, over the scope clip application to smaller 
portions and endoscopic dilation of a simultaneous 
gastro-jejunal anastomotic ulcer. Failure to address all 
of these issues will likely result in short term endoscopic 
failure. 

Unfortunately, there will be patients who ultimately 
fail endoscopic therapy and will require surgical 
intervention. However, even in these patients, early 
endoscopic management can lessen the symptoms of 
high-output fistulae, enable patients to leave the hospital 
if even for a brief period, allow time for nutritional status 
to be improved, infections to be treated, and time for 
more in-depth operative planning that would otherwise 
not be available in the emergent setting. 

CONCLUSION
There has been a great deal of advancement in the 
field of endoscopic treatment of full thickness GI defects 
with high rates of long-term closure. TTSCs, endoscopic 
suturing devices, stents, sealants, fistula plugs, vacuum-
assisted devices, and OTSC have all been shown to be 
effective modalities. The treatment of acute perforations 
is generally more effective than the treatment of chronic 
fistulae. Because of this, we recommend a marriage of 
endoscopic therapies with classic fistula management to 
give the patient the best chance at long-term closure. 
Ultimately, even in the case of failure, endoscopic 
therapy can “buy time” for patient optimization prior to 
definitive surgical management. 
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