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International multicenter experience with an over-the-scope
clipping device for endoscopic management of GI defects
(with video)
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Background: The over-the-scope clip (OTSC) provides more durable and full-thickness closure as compared with
standard clips. Only case reports and small case series have reported on outcomes of OTSC closure of GI defects.

Objective: To describe a large, multicenter experience with OTSCs for the management of GI defects. Secondary
goals were to determine success rate by type of defect and type of therapy and to determine predictors of treat-
ment outcomes.

Design: Multicenter, retrospective study.

Setting: Multiple, international, academic centers.

Patients: Consecutive patients who underwent attempted OTSC placement for GI defects, either as a primary or
as a rescue therapy.

Interventions: OTSC placement to attempt closure of GI defects.

Main Outcome Measurements: Long-term success of the procedure.

Results: A total of 188 patients (108 fistulae, 48 perforations, 32 leaks) were included. Long-term success was
achieved in 60.2% of patients during a median follow-up of 146 days. Rate of successful closure of perforations
(90%) and leaks (73.3%) was significantly higher than that of fistulae (42.9%) (P ! .05). Long-term success
was significantly higher when OTSCs were applied as primary therapy (primary 69.1% vs rescue 46.9%; P Z
.004). On multivariate analysis, patients who had OTSC placement for perforations and leaks had significantly
higher long-term success compared with those who had fistulae (OR 51.4 and 8.36, respectively).

Limitations: Retrospective design and multiple operators with variable expertise with the OTSC device.

Conclusion: OTSC is safe and effective therapy for closure of GI defects. Clinical success is best achieved in
patients undergoing closure of perforations or leaks when OTSC is used for primary or rescue therapy. Type
of defect is the best predictor of successful long-term closure. (Gastrointest Endosc 2014;80:610-22.)
(footnotes appear on last page of article)
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GI defects, whether caused by postoperative adverse
events (eg, leaks and fistulae), endoscopic perforations,
or underlying disease processes, are commonly encoun-
tered during endoscopic practice and are associated
with significant morbidity and mortality.1 Anastomotic
and staple line leaks occur in 0.4% to 5.2% of patients
having Roux-en-y gastric bypass,2,3 1.6% to 13.6% of
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patients having gastric resection for malignant indica-
tions,4-6 and 3% to 33% of patients having a colon resec-
tion for colorectal cancer.7-9 The overall reported
morbidity is between 5% and 50%2,3,8,9 and mortality be-
tween 0.5% and 1.2%.10-12 Perforation is the most feared
adverse event of GI endoscopy, and its incidence varies
depending on multiple patient-related and procedure-
related factors.13-15 The incidence of colon perforations
during diagnostic and therapeutic colonoscopy ranges
between 0.07% and 0.1%.13,15 The risk increases to
0.2% after EMR and is as high as 5% after endoscopic sub-
mucosal dissection.16 If a perforation is immediately
recognized and endoscopic closure is achieved, surgery
can be avoided, provided there is absence of sepsis and
generalized peritonitis.17,18

Conventional treatment of GI defects is with surgical
management, which is associated with significant morbidity
and mortality.19,20 Technological advances in endoscopic
devices have allowed for endoscopic closure of GI defects,
including perforations, fistulae, and leaks. Endoscopic ther-
apies include placement of self-expandable metal stents
(SEMSs) and application of clips and sealants, and they
have proven utility in different clinical scenarios with vary-
ing degrees of success.21-25 The most common endoscopic
approach for treatment of GI defects before the over-the-
scope clip (OTSC) was the use of temporary SEMSs. A large
case series reported a success rate as high as 75% with
SEMSs; however, this practice was associated with a high
rate of adverse events (46%).21

The OTSC (Ovesco Endoscopy AG, Tübingen, Ger-
many) provides more durable closure than standard clips
because of its wider mouth and ability to grasp larger
amounts of tissue.26 In addition, full-thickness closure is
achievable because of greater compressive force.27 Multi-
ple case reports and small case series have reported on
the use of OTSCs for closure of GI defects.28-43 The pri-
mary goal of this study was to describe a large, interna-
tional, multicenter experience with OTSCs for the
management of GI perforations, fistulae, and anastomotic
leaks and to determine the overall success of GI defect
closure. Secondary goals were to determine success rate
by type of defect and type of therapy (primary vs rescue)
and to determine predictors of OTSC success.
METHODS

This study was approved by the institutional review board
for human research at each institution. The study complied
with Health Insurance Portability and Accountability Act
regulations (Office for Civil Rights. Standards for privacy
of individually identifiable health information; final rule.
August 14, 2002. 45 CFR parts 160 and 164.) at the 8 U.S.
centers.

A retrospective review of consecutive patients who un-
derwent attempted OTSC placement for the indication of
www.giejournal.org
Take-home Message

� Over-the-scope clip (OTSC) placement for closure of
perforations and leaks was successful in more than 73%
of patients, with few requiring subsequent interventions.

� OTSC should be considered in the immediate
management of perforations. For closure of GI defects,
OTSC placement can be used as primary or rescue
therapy in the correct clinical context.

GI leak, fistula, or perforation at 16 academic centers in the
United States, The Netherlands, Germany, Italy, and Chile
was conducted between May 2006 and November 2012. Pa-
tients were identified by using endoscopic databases at
each institution. All data were extracted and compiled
into a central database. Data collection was separated
into 3 categories: pre-procedural, procedural, and post-
procedural data. Pre-procedural data of interest included
patient demographics, indication for OTSC application, un-
derlying etiology of GI defect, time elapsed between the
diagnosis and OTSC placement, and any previous endo-
scopic and/or surgical attempts at repair. Relevant
procedure-related data included size, location and appear-
ance of the defect, type and size of OTSC, use and type of
traction device, use of adjunct therapy, and immediate
technical success. Adverse events were grouped as general
or OTSC-related. Post-procedural data included duration of
follow-up, need for further endoscopic and/or surgical
intervention, radiologic and clinical follow-up, and final sta-
tus of GI defect at last follow-up. Patients with a follow-up
period of!2 weeks were excluded.

Definitions
GI defects included anastomotic leaks, fistulae, and per-

forations. Anastomotic leak was defined as disruption at
a surgical anastomosis resulting in a fluid collection with
or without evidence of extravasation of contrast medium
on radiologic evaluation.44 Fistula was defined as abnor-
mal communication between 2 epithelialized surfaces.45

Perforation was defined as an unintentional, acute iatro-
genic, full-thickness defect in the GI tract. Concomitant
therapy was defined as any kind of therapy applied during
the same session of OTSC placement. Primary therapy
referred to placement of an OTSC during the initial
attempt at closure of a GI defect, whereas rescue therapy
referred to placement of an OTSC after a prior failed
closure attempt. Technical success was defined as success-
ful deployment of an OTSC at the intended site as deter-
mined endoscopically and/or radiographically. Immediate
clinical success was immediate technical success in addi-
tion to the absence of contrast medium extravasation
through the defect and/or immediate cessation of drain
output.46 Overall long-term clinical success was defined
as the resolution of the GI defect attributed to OTSC at
the time of follow-up as evidenced by clinical, endoscopic,
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TABLE 1. Demographics and characteristics of patients, defects, and OTSCs used

Total Fistulae Perforations Leaks

n [ 188 n [ 108 n [ 48 n [ 32

Age, mean (� SD) y 58.7 (14.9) 56.8 (14.9) 64.0 (14.2) 57.3 (14.3)

Defect diameter, median (IQR) mm 7 (4-10) 5 (4-10) 7 (4-11.5) 8 (5-10)

Sex, no. (%)

Female 101 (53.7) 66 (61.1) 22 (45.8) 13 (40.6)

Time elapsed from clinical diagnosis of defect
to OTSC placement, no. (%) d

Immediate 48 (25.5) 0 (0) 43 (89.6) 5 (15.6)

!7 14 (7.4) 3 (2.8) 4 (8.3) 7 (21.9)

7-30 30 (15.9) 17 (15.7) 1 (2.1) 12 (37.5)

O30 96 (51.2) 88 (81.5) 0 (0) 8 (25)

Location of GI defect, no. (%)

Esophagus 31 (16.5) 16 (14.8) 10 (20.8) 5 (15.6)

Stomach 87 (46.3) 63 (58.3) 13 (27.1) 11 (34.4)

Duodenum 11 (5.8) 1 (0.9) 9 (18.8) 1 (3.1)

Jejunum-ileum 9 (4.8) 5 (4.6) 4 (8.3) 0 (0)

Colon 19 (10.1) 8 (7.5) 8 (16.7) 3 (9.4)

Rectum 31 (16.5) 15 (13.9) 4 (8.3) 12 (37.5)

OTSC type, no. (%)

11/6-A 11 (5.3) 4 (3.3) 7 (12.7) 0 (0)

11/6-T 5 (2.4) 3 (2.5) 1 (1.8) 1 (2.7)

12/6-A 5 (2.4) 1 (0.8) 4 (7.3) 0 (0)

12/6-T 113 (54.1) 55 (46.6) 32 (58.2) 26 (72.3)

12/6-GC 42 (20.1) 35 (29.7) 4 (7.3) 3 (8.4)

14/6-A 3 (1.4) 2 (1.7) 0 (0) 1 (2.7)

14/6-T 24 (11.5) 12 (10.2) 7 (12.7) 5 (13.9)

Unknown 6 (2.8) 6 (5.2) 0 (0) 0 (0)

OTSC, Over-the-scope clip; SD, standard deviation; IQR, interquartile range.
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and/or abdominal imaging, with a minimum of 2 weeks of
follow-up whether closure was performed as primary or
rescue therapy.

For secondary analysis looking for predictors of OTSC
success, variables were grouped as upper GI tract defects
for lesions in the esophagus, stomach, duodenum, and
proximal jejunum. Lower GI defects were defined as lesions
located in the terminal ileum, colon, and rectum. The
defects also were grouped into acute and chronic, based
on the time elapsed between the diagnosis of the defect
and the session of OTSC placement, with a cut-off of
30 days.
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Statistical analysis
Descriptive statistics were calculated for all demo-

graphic, imaging, and clinical variables and were reported
as median with interquartile ranges (IQR), mean � standard
deviation (SD), or as a proportion. Univariate analysis was
performed by using the chi-square test and the Fisher exact
test for categorical variables and the t test for continuous
variables as required. Multivariate analysis was performed
by using logistic regression to evaluate the factors influ-
encing the success of OTSC placement. The variables for
inclusion in the logistic regression model were chosen
based on existing clinical data and a cut-off P value of
www.giejournal.org



Figure 1. Flow chart of 188 patients with GI defects who underwent over-the-scope clip placement.

TABLE 2. Etiology and previous therapy in patients
undergoing OTSC placement for fistulae closure

Haito-Chavez et al Over-the-scope clipping device for GI defects
.50. All statistical analysis was conducted by using SPSS
version 19 (IBM, SPSS Statistics, Armonk, NY). A P value
of! .05 was considered significant.
Patients with fistulae, n [ 108

Etiology of fistula, no. (%)

PEG/PEJ tube–related 38 (35.2)

Result of bariatric surgery 22 (20.4)

Malignancy-related 20 (18.5)

Other* 28 (25.9)

Type of therapy prior to OTSC, no. (%) 51 (47.2)

Surgical 11 (10.2)

Percutaneous drainage 4 (3.7)

Endoscopic 29 (26.9)

Surgical and endoscopic 7 (6.4)

OTSC, Over-the-scope clip; PEJ, percutaneous endoscopic
jejunostomy.
*Other included trauma, inflammatory bowel disease, and
diverticulitis.
RESULTS

During the study period, 188 patients (101 female,
mean [� SD] age 58.7 � 14.9 years) underwent OTSC
placement for closure of GI defects. The most common
indication for OTSC placement was closure of fistulae
(108 patients [57.5%]), followed by perforations (48 pa-
tients [25.5%]), followed by leaks (32 patients [17.0%].
OTSCs were most commonly placed in the upper GI tract
(esophagus and stomach, n Z 118, 62.8%) followed by
colon and rectum (n Z 50, 26.6%) and the small bowel
(n Z 20, 10.6%) (Table 1).

A total of 27 patients were lost to follow-up and
excluded from analysis. Technical success was achieved
in 151 patients (93.8%), with 1 OTSC placed in 142 patients
(94 %). Type of OTSC used per defect is shown in Table 1.
Among 151 patients who underwent successful OTSC
placement, 140 (92.7%) achieved immediate clinical suc-
cess, and 11 (7.3%) were clinical failures. Overall long-
term clinical success was achieved in 97 patients (60.2%)
during a median follow-up of 146 days (IQR 60-337 days)
(Fig. 1). Long-term clinical success was significantly higher
when OTSCs were applied as primary therapy as compared
with rescue therapy (69.1% vs 46.9%, respectively; PZ .004).

There were no adverse events directly related to
OTSC placement, although 1 patient died after failed
www.giejournal.org
closure of a colon perforation despite subsequent surgi-
cal intervention.

Patients with fistulae
Among the patients (n Z 108) who underwent OTSC

placement for fistulae closure, the most common location
Volume 80, No. 4 : 2014 GASTROINTESTINAL ENDOSCOPY 613



TABLE 3. Characteristics of patients with technical failure

Type of lesion Location Prior therapy Traction device used Nature of borders Cause of technical failure

Perforation Duodenum None Twin grasper Necrotic Location and size
of 15 mm

Leak Esophagogastric SEMS Anchor grasper Fibrotic

Leak Colorectal Endoscopic vacuum Foreign body grasper Retracted

Leak Colorectal None Foreign body grasper Retracted

Fistula Esophagocutaneous SEMS Twin grasper Technical; OTSC fell
off when the captured
grasper was removed

Fistula Esophagopleural SEMS Anchor grasper Retracted

Fistula Tracheoesophageal SEMS Anchor grasper Retracted

Fistula Gastrocutaneous Surgery and SEMS Direct suction Retracted

Fistula Gastrogastric None Twin grasper Fibrotic

Fistula Gastrogastric Endoscopic suturing Twin grasper Retracted

SEMS, Self-expandable metal stent. OTSC, over-the-scope clip.
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of the fistula was in the stomach (n Z 63, 58.3%), followed
by esophagus (n Z 16, 14.8%) and rectum (n Z 15,
13.9%). Persistent fistulae after removal of PEG or jejunos-
tomy tubes were the most common etiology for fistula
formation and occurred in 38 patients, followed by the pa-
tient having had bariatric surgery in 22 patients (Table 2).
Fistulae were diagnosed!7 days before OTSC placement
in 3 patients (2.8%), 7 to 30 days in 17 patients (15.7%),
and O30 days in 88 patients (81.5%) (Table 1). A total of
51 patients (47.2%) had undergone unsuccessful previous
attempts at fistulae closure before OTSC placement, with
the most common being pure endoscopic therapy in 29 pa-
tients, followed by surgery in 11, combined therapy in 7,
and percutaneous drainage in 4 (Table 2). The median
defect size was 5 mm (IQR 4-10 mm). Concomitant endo-
scopic therapy at time of OTSC placement was performed
in 47 patients (43.5%), with argon plasma coagulation
(APC) being the most commonly used modality (n Z 35,
32.4%).

A total of 17 patients were lost to follow-up and
excluded from the analysis. Technical success was achieved
in 85 of the 91 patients with fistulae (93.4%). All 6 (6.6%)
technical failures occurred in patients with upper GI
fistulae caused by fibrotic or retracted edges impeding an
adequate opposition of defect borders. In 5 of the 6 cases,
a traction device (either an anchor or a twin grasper) was
used (Table 3). Among patients who underwent successful
OTSC placement, immediate clinical success was achieved
in 77 patients (90.6%).

During a median follow-up period of 121 days (IQR
56-277 days), overall clinical success was achieved in 39
patients (42.9%) (Fig. 2). Long-term clinical success was
614 GASTROINTESTINAL ENDOSCOPY Volume 80, No. 4 : 2014
numerically higher when OTSCs were placed as primary
therapy, but the difference was not statistically significant
(23/46 or 50% vs 16/45 or 35.6%; P Z .10) (Fig. 3).

Patients with perforation
A total of 48 (25.5%) patients underwent OTSC place-

ment for closure of perforations, with the most common
location being the stomach (n Z 13, 27.1%), followed by
esophagus (n Z 10, 20.8%), duodenum (n Z 9, 18.8%),
colon (n Z 8, 16.7%), rectum (n Z 4, 8.3%), and
jejunum/ileum (n Z 4, 8.3%) (Table 1). The most common
etiology was iatrogenic (n Z 36, 75.0%) (Table 4). OTSC
placement was performed immediately after clinical diag-
nosis of a perforation in most cases (89.6%) (Table 1). A
total of 5 patients (10.4%) had undergone failed attempts
at perforation closure. OTSC was used within the first
week of defect diagnosis in 4 of these patients (Table 1).
The median defect size was 7 mm (IQR 4-11.5 mm), and
none of the patients required concomitant endoscopic
therapy.

A total of 8 patients were excluded from the analysis
because they were lost to follow-up. Technical success
was achieved in 39 patients (97.5%), with the deployment
of 1 clip in 37 patients and 2 clips in 1 patient. One patient
with a large rectal perforation (80 mm) secondary to Rec-
tobag (B. Braun AG, Melsungen, Germany) required a total
of 5 OTSC clips for successful perforation closure. Closure
failed in 1 patient with a 15-mm duodenal perforation after
EMR because of the lesion’s necrotic borders (Table 3).
Among patients who underwent successful OTSC place-
ment, immediate clinical success was achieved in 37 pa-
tients (94.9%).
www.giejournal.org



Figure 3. Comparison of long-term clinical success based on type of
defect and type of approach. Over-the-scope clip placement was more
effective when applied as primary therapy across all 3 defect types,
although the difference was not statistically significant.

TABLE 4. Etiology and previous therapy in patients
undergoing OTSC placement for perforation closure

Patients with perforations, n [ 48

Etiology of perforation, no. (%)

Iatrogenic 36 (75.0)

Pathologic (PUD or pancreatitis) 3 (6.3)

Other* 9 (18.7)

Type of therapy prior to OTSC, no. (%) 5 (10.4)

Surgical 2 (4.1)

Percutaneous drainage 1 (2.1)

Endoscopic 1 (2.1)

Surgical and endoscopic 1 (2.1)

OTSC, Over-the-scope clip; PUD, peptic ulcer disease.
*Other included trauma, stent migration, foreign body–related, or
spontaneous.

Figure 2. Flow chart of patients with fistulae who underwent over-the-scope clip placement.

Haito-Chavez et al Over-the-scope clipping device for GI defects
During a median follow-up period of 207 days (IQR 62-
451 days), overall long-term clinical success was achieved
in 36 patients (90%) (Fig. 4). Long-term clinical success
was higher when OTSC was applied as primary therapy
as compared with rescue therapy, but the difference was
not statistically significant (32/35 or 91.4% vs 4/5 or 80%;
P Z .40) (Fig. 3).

Patients with leaks
A total of 32 patients underwent OTSC placement for

closure of leaks. The most common etiology for leaks
www.giejournal.org
was colorectal surgery (n Z 15, 46.9%), followed by bariat-
ric surgery (n Z 9, 28.1%) and other upper GI surgeries
(n Z 8, 25%) (Table 5). Leaks occurred most commonly
in the rectum (n Z 12, 37.5%), followed by the stomach
(n Z 11, 34.4%). OTSC placement was performed immedi-
ately after clinical diagnosis of a leak in 5 patients (15.6%),
within 7 days in 7 patients (21.9%), 7 to 30 days in 12
patients (37.5%), and O30 days in 8 patients (25.0%)
(Table 1). A total of 15 patients (46.9%) had undergone
Volume 80, No. 4 : 2014 GASTROINTESTINAL ENDOSCOPY 615



Figure 4. Flow chart of patients with perforations who underwent over-the-scope clip placement.

TABLE 5. Etiology and previous therapy in patients
undergoing OTSC placement for leak closure

Patients with leaks, n [ 32

Etiology of leak, no. (%)

After colorectal surgery 15 (46.9)

Result of bariatric surgery 9 (28.1)

After other upper GI surgery 8 (25.0)

Type of therapy prior to OTSC, no. (%) 15 (46.9)

Surgical 2 (6.3)

Endoscopic 10 (31.2)

Surgical and endoscopic 2 (6.3)

Surgical, endoscopic, and percutaneous
drainage

1 (3.1)

OTSC, Over-the-scope clip.
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failed treatment of leaks (Table 5). The median defect size
was 8 mm (IQR 5-10 mm). Concomitant endoscopic ther-
apy was performed in 5 patients (15.6%), all of whom had
APC applied to the edges of the leakage site before OTSC
placement.

A total of 2 patients were lost to follow-up and excluded
from the analysis. Technical success was achieved in 27
patients (90%). Success was achieved with deployment
of 1 clip in 25 patients and 2 clips in 2 patients. OTSC
616 GASTROINTESTINAL ENDOSCOPY Volume 80, No. 4 : 2014
placement failed in 3 patients (10%) with leaks located
in the lower GI tract, with failure attributed to the fibrotic
or retracted nature of defect borders (Table 3). Among
27 patients who underwent successful OTSC placement,
immediate clinical success was achieved in 26 patients
(96.3%).

The median follow-up period was 202 days (IQR 88-
371). Overall long-term clinical success was achieved in
22 patients (73.3%) (Fig. 5). Long-term clinical success
was not different when OTSC was applied as primary ther-
apy as compared with rescue therapy (12/16 or 75% vs
10/14 or 71.4%; P Z .60) (Fig. 3).
Outcomes according to type of defect and
therapy (primary vs rescue)

The overall long-term clinical success was highest for
perforations (90%), followed by leaks (73.3%), and then
fistulae (42.9%). The rate of successful closure of perfo-
rations (90%) and leaks (73.3%) was significantly higher
than that of fistulae (42.9%) (P ! .05 for both com-
parisons); however, there was no significant difference
between the overall long-term clinical success rate of
closure of perforations and leaks (P Z .06) (Fig. 6).
When the overall long-term clinical success was compared
based on type of therapy, the success rate was significantly
higher when OTSC was placed as a primary therapy as
compared with rescue therapy (69.1% vs 46.9%, respec-
tively; P Z .004). Across all 3 defect typesdperforations,
fistulae, and leaksdOTSC performed better when the
www.giejournal.org



Figure 5. Flow chart of patients with leaks who underwent over-the-scope clip placement.

Figure 6. Comparison of overall long-term clinical success based on type
of defect.

Haito-Chavez et al Over-the-scope clipping device for GI defects
clip was applied as a primary therapy, although the differ-
ence was not statistically significant (Fig. 3).

Predictors of OTSC success
A secondary analysis was performed to evaluate predic-

tors of OTSC success (Table 6). On univariate analysis,
there were 3 statistically significant predictors for long-
term success: (1) type of defect (perforations and leaks
as compared with fistulae; odds ratio [OR] 35.08; P !
.0001 and OR 5.36; P Z .002, respectively), (2) primary
therapy versus rescue therapy (OR 3.10; P Z .003), and
www.giejournal.org
(3) chronicity of defects (%30 days vs O30 days) (OR
3.84; P ! .0001). On multivariate analysis, only the type
of defect continued to be significant. Patients who had
OTSC placement for perforations and leaks had signifi-
cantly higher long-term clinical success compared with
those who had placement for fistulae (OR 51.4; P Z .002
and OR 8.36; P Z .002, respectively) (Table 6).
DISCUSSION

One of the major challenges of current endoscopic prac-
tice is lack of a reliable and durable closure device for treat-
ment of GI defects. Such a device will not only result in
avoidance of more invasive approaches for the treatment
of various pathologies (eg, acute perforations, anastomotic
leaks, and fistulae) but will permit endoscopists to extend
new treatment approaches to other GI diseases (eg, full-
thickness resection of subepithelial lesions and natural
orifice transluminal endoscopic surgery).

Endoscopic options for the closure of GI defects range
from direct closure through the application of devices
such as metallic clips47 and band ligatures, injection of bio-
logically compatible sealants,48 and suturing to secondary
closure with implantable bioprosthetic grafts or SEMSs.49

The success of all of these approaches is limited by tech-
nical and anatomic considerations including the size and
location of the defect, the type of defect, and accessibility
of the defect.

The OTSC results in more vigorous closure than regular
through-the-scope clips because of its wider mouth and
Volume 80, No. 4 : 2014 GASTROINTESTINAL ENDOSCOPY 617



TABLE 6. Univariate and multivariate analyses of predictors of clinical success of OTSC

Variable

Patients with
long-term success,

n [ 97

Patients with
long-term failure,

n [ 43

Univariate analysis Multivariate analysis

OR (95% CI) P value
Adjusted

OR (95% CI)* P value

Type of defect, no. (%)

Fistulae 39 (40.2) 38 (88.4) Ref Ref

Perforation 36 (37.1) 1 (2.3) 35.08 (4.58-268.86) ! .0001 51.4 (4.4-601.4) .002

Leak 22 (22.7) 4 (9.3) 5.36 (1.69-17.01) .002 8.36 (2.2-32.5) .002

Size of defect, mean (� SD), mm 8.3 (9.1) 8.4 (5.3) .92 0.97 (0.9-1.0) .235

Upper GI location, no. (%)y 71 (73.2) 29 (67.4) 1.32 (0.6-2.88) .49 0.45 (0.16-1.3) .135

Approach as primary therapy,
no. (%)z

67 (69.1) 18 (41.9) 3.10 (1.47-6.52) .003 0.52 (0.2-1.3) .143

Acute lesions, no. (%)x 58 (59.8) 12 (72.1) 3.84 (1.76-8.38) ! .0001 0.61 (0.2-2.0) .426

Use of traction device, no. (%) 50 (51.5) 26 (60.5) 0.69 (0.33-1.44) .33 0.89 (0.3-2.2) .794

Use of concomitant therapy,
no. (%)

16 (16.5) 17 (39.5) 0.30 (0.13-0.68) .003 1.95 (0.7-5.4) .200

OTSC, Over-the-scope clip; OR, odds ratio; CI, confidence interval; SD, standard deviation.
*Adjusted for all other variables included in the model.
yCompared with lower GI tract location.
zCompared with rescue therapy.
xCompared with chronic lesions.
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ability to grip larger amounts of tissue.26 In addition, full-
thickness closure is attainable because of greater compres-
sive force.27 There currently exist no robust data to ensure
efficacy and safety of OTSCs in various clinical scenarios
because only case reports and small case series have
been published.

The current study is the largest to-date to assess out-
comes of OTSCs in management of GI fistulae, perfora-
tions, and leaks. It is a multicenter international study of
188 patients with GI defects, with more than half of the pa-
tients undergoing therapy for closure of fistulae. Technical
success of OTSC deployment was achieved in more than
90% of cases. Failure of OTSC deployment occurred
most commonly in patients with fistulae, all of whom
were found to have fistulae with fibrotic and retracted
rims, resulting in difficult approximation of the edges
despite use of traction devices in the majority of cases.
Immediate clinical success was reported in over 90% of
patients in this series. Overall long-term clinical success
was achieved in about 60.2% of patients and occurred
significantly more often in patients who underwent OTSC
placement as primary therapy rather than rescue therapy
(P Z .004). This is expected given that the latter group
of patients had difficult-to-treat pathology. A large percent-
age (71/188 or 38%) of patients had undergone failed
endoscopic, surgical, and/or radiologic therapy, which
may have resulted in relatively lower than expected
long-term clinical success. Importantly, there were no
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short-term or long-term adverse events attributed to
OTSC placement.

Outcomes of OTSC were studied according to type of
GI defect (fistula vs perforation vs leak) and according
to type of therapy (primary vs rescue). OTSCs resulted
in long-term clinical success in almost all patients with
perforations. The median perforation size was 7 mm,
but successful closure was achieved even in larger defects
(up to 80 mm). It is expected that multiple OTSCs are
needed to close larger defects. Similarly, successful
closure of leaks was achieved in the majority of patients
(73.3%). Successful closure was attained significantly
more in both groups of patients as compared with pa-
tients with fistulae, in whom overall long-term clinical suc-
cess was achieved in less than half. Although this could be
a result of inclusion of a high proportion of patients who
had undergone failed endoscopic and/or surgical therapy
in the fistulae group, it is believed that closure of fistulae
is technically challenging because of the lesions’ fibrotic
edges. Moreover, only a third of patients with fistulae un-
derwent APC ablation; epithelial surfaces within the
fistulae may have persisted in the remainder of patients,
which may have resulted in failure of therapy and/or
recurrent disease.

OTSCs performed better across all 3 defect typesdper-
forations, fistulae, and leaksdwhen the clip was applied as
primary therapy as opposed to rescue therapy, although
the difference was not statistically significant (Fig. 3).
www.giejournal.org



Figure 7. A patient with an esophageal-pleural fistula secondary to left pneumonectomy. A, The CT scan demonstrates a left esophageal-pleural fistula,
with identifiable passage of contrast medium from the esophagus to the left pleural space (black arrow). B, There is clear extravasation of contrast me-
dium from the esophagus as seen on cine esophagram (white arrow). C, Endoscopic visualization demonstrates a defect in the esophageal mucosa. D,
The defect edges were demarcated with argon plasma coagulation. E, One over-the-scope clip was deployed, with successful closure of the fistula.

Figure 8. Patient with a GI leak after sleeve gastroplasty. A, Upper GI series demonstrating contrast medium leakage at the gastroesophageal junction
contiguous to drainage tubes. B, Endoscopic view of the leakage site. C, The leak was treated with one over-the-scope clip, and fluoroscopy confirmed
successful over-the-scope clip deployment.

Haito-Chavez et al Over-the-scope clipping device for GI defects
A secondary analysis was performed to evaluate predic-
tors of OTSC success (Table 6). Although type of defect
(perforations and leaks vs fistulae) and approach as primary
therapy versus rescue therapy were statistically significant
predictors for long-term success on univariate analysis,
only the type of defect continued to be significant on multi-
variate analysis. Therefore, type of defect is the most impor-
tant predictor of long-term success of OTSC closure.

The results of the current study are in accordance with
those from prior small case series. In 1 series of 9 patients
treated with OTSCs for GI defects, fistula closure was
reported in 33% of patients.40 Similar to our experience,
www.giejournal.org
failure of defect closure was primarily related to the
inability to oppose the fibrotic edges of fistulae. In a larger
series of 17 patients who underwent OTSC placement for
closure of perforations, successful closure was reported
in 64.7%, with failure attributed to inflammatory or
necrotic margins and larger perforations (O20 mm).39 In
the largest U.S. multicenter experience, 38 patients under-
went OTSC placement for closure of GI defects, with clin-
ical success reported in 25 patients (65.8%).50 The authors
also attributed decreased clinical success to the fibrotic
nature of the edges of fistulae and leaks. Finally, in the
other relatively large OTSC series,38 there were 8 patients
Volume 80, No. 4 : 2014 GASTROINTESTINAL ENDOSCOPY 619



Figure 9. Duodenal perforation related to endoscope trauma during EUS treated with over-the-scope clip (OTSC) placement. A, Fluoroscopy demon-
strated lack of contrast medium leakage after OTSC deployment. Coronal (B) and axial (C) CT of abdomen and pelvis 24 hours after the procedure
showed complete closure of the defect (white arrow pointing at the OTSC).

Figure 10. Full-thickness gastric defect from a foreign body treated with over-the-scope clip (OTSC) placement. A, Full-thickness gastric defect was noted
after removal of the impacted foreign body. B, An OTSC was successfully deployed, and complete closure of the defect was achieved. C, Upper GI series
24 hours after the procedure confirmed successful defect closure (white arrow pointing at OTSC).

Over-the-scope clipping device for GI defects Haito-Chavez et al
with fistulae and 11 patients with perforation. Although
long-term success was achieved in all patients with per-
forations, only 3 patients with fistulae achieved clinical
success.

The main limitation of this study is its retrospective na-
ture. In addition, procedures were performed by multiple
endoscopists with different overall endoscopic experience
and variable expertise with the OTSC device. This may
620 GASTROINTESTINAL ENDOSCOPY Volume 80, No. 4 : 2014
have introduced heterogeneity to the study. Selection
bias also may have occurred because the effectiveness
of OTSC placement in patients with fistulae, leaks, or per-
forations that were not deemed appropriate for OTSC
placement by the operator cannot be assessed. The study,
however, has many strengths. It is a large, multicenter, in-
ternational study of 188 patients, all with GI defects and
with a median follow-up period of 146 days. All patients
www.giejournal.org
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who underwent OTSC placement for treatment of GI
bleeding or for anchoring of stents were excluded. There-
fore, the study cohort is homogenous. The large number
of patients included allowed performance of univariate
and multivariate analysis. All potential confounders, in-
cluding use of concomitant therapy, were controlled for
on multivariate analysis.

In conclusion, OTSC is safe and effective therapy for
closure of GI defects (Fig 7 to 10). Clinical success was
best achieved in patients undergoing closure of perfora-
tions or leaks when OTSC placement was used for primary
or rescue therapy. The overall clinical success for the
closure of perforations and leaks ranged between 73%
and 90%. Successful closure of fistulae was achieved in
less than half of the patients. The type of defect is the
best predictor of successful long-term closure.
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