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Abstract

AIM: To investigate the efficacy and clinical outcome
of patients treated with an over-the-scope-clip (OTSC)
system for severe gastrointestinal hemorrhage,
perforations and fistulas.

METHODS: From 02-2009 to 10-2012, 84 patients
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were treated with 101 OTSC clips. 41 patients (48.8%)
presented with severe upper-gastrointestinal (GI)
bleeding, 3 (3.6%) patients with lower-GI bleeding,
7 patients (8.3%) underwent perforation closure,
18 patients (21.4%) had prevention of secondary
perforation, 12 patients (14.3%) had control of
secondary bleeding after endoscopic mucosal resection
or endoscopic submucosal dissection (ESD) and 3
patients (3.6%) had an intervention on a chronic
fistula.

RESULTS: In 78/84 patients (92.8%), primary
treatment with the OTSC was technically successful.
Clinical primary success was achieved in 75/84 patients
(89.28%). The overall mortality in the study patients
was 11/84 (13.1%) and was seen in patients with
life threatning upper GI hemorrhage. There was no
mortality in any other treatment group. In detail OTSC
application lead to a clinical success in 35/41 (85.36%)
patients with upper GI bleeding and in 3/3 patients
with lower GI bleeding. Technical success of perforation
closure was 100% while clinical success was seen in
4/7 cases (57.14%) due to attendant circumstances
unrelated to the OTSC. Technical and clinic success was
achieved in 18/18 (100%) patients for the prevention
of bleeding or perforation after endoscopic mucosal
resection and ESD and in 3/3 cases of fistula closure.
Two application-related complications were seen (2%).

CONCLUSION: This largest single center experience
published so far confirms the value of the OTSC for
GI emergencies and complications. Further clinical
experience will help to identify optimal indications for
its targeted and prophylactic use.

Key words: Over-the-scope-clip; Endoscopic therapy;
Gastrointestinal bleeding; Perforation; Fistula

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In this retrospective study a novel endoscopic
over-the-scope-clip (OTSC) was evaluated for the
treatment of severe gastrointestinal bleeding,
perforation and fistula. 101 OTSCs were applied in
84 patients with a primary clinical success in 75/84
patients for all applications corresponding to 89%.
Severe bleeding was successfully treated in 35/41
patients with upper gastrointestinal (GI) bleeding
(85.36%) and in all 3 patients with severe lower GI
bleeding. Technical success of perforation closure
was 100% while clinical success was seen in 4/7
cases (57.14%) due to attendant circumstances
unrelated to the OTSC. Technical and clinic success
was achieved in 18/18 patients for the prevention of
secondary perforation or bleeding after endoscopic
mucosal resection and endoscopic submucosal
dissection and in 3/3 fistula closures. Two application-
related complications were seen. This largest single
center experience published so far confirms the high
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value of the OTSC for the endoscopic treatment of GI
emergencies and complications.

Wedi E, Gonzalez S, Menke D, Kruse E, Matthes K, Hochberger
J. One hundred and one over-the-scope-clip applications for
severe gastrointestinal bleeding, leaks and fistulas. World J
Gastroenterol 2016; 22(5): 1844-1853 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v22/i5/1844 . htm DOI:
http://dx.doi.org/10.3748/wjg.v22.i5.1844

INTRODUCTION

The over-the-scope clip (OTSC; OVESCO Endoscopy
AG, Tuebingen, Germany) is a new endoscopic
device, which recently obtained technical approval
not only in Europe but also in the US and other non-
European countries. The clip consists of super-elastic
Nitinol and has the shape of a bear trap mounted
on a transparent plastic housing. Comparable to
the application mechanism of current variceal band
ligation devices, the clip is applied by turning a wheel
that is attached onto the shaft of the endoscope. This
applies traction on a thread that releases the clip from
the distal cap resulting in approximation of tissue
between the grasping teeth of the OTSC. Similar to
a surgical anastomotic stapling device, the tissue is
kept vital based on a pre-defined distance between
the clip teeth promoting sufficient vascular perfusion.
Basic experiments were performed in porcine models
for natural orifice translumenal endoscopic surgery
(NOTES) procedures, endoscopic full-thickness rese-
ction and defect closure after targeted perforation, as
well as for bleeding in a simulator model™™®.

The macroclip has been commercialized in Europe
since 2008, In the United States a 510K application
(No. K093908) was obtained in December 2010 for
clinical use in endoscopic marking, hemostasis and
closure of gastrointestinal perforations (< 20 mm).
However, published clinical data are limited thus far. In
this current retrospective analysis of 84 patients, we
aimed to provide clinical data on using the macroclip
for GI emergencies such as severe GI bleeding,
perforations and fistulas as well as for the prevention
of bleeding and perforation after complex resective
procedures. To our knowledge this is the largest single
center experience on the OTSC use published so far.

MATERIALS AND METHODS

The OTSC is approved for clinical application for the
indications used. Informed consent was obtained
before all endoscopic interventions. A retrospective
review of all patients who underwent OTSC placement
between 02-2009 and 10-2012 at our institution was
performed. Key data were collected prospectively and
analyzed retrospectively on patient demographics,
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Table 1 Overview on patient characteristics, indications and

overall success rates

Patients, n 84
Sex 50 males
34 females

Age (yr), median 71 (2-98)
Clip type
12/6T 77
14/6T 24
OTSCs (n total) 101
Indication for OTSC placement
Upper GI bleeding 41
Lower GI bleeding 3
Gastrointestinal perforation 7
Fistula 3
Bleeding prevention 12
Perforation prevention 18
Technical success 78/84 (92.85%)
Clinical success 75/84 (89.28%)

GI: Gastrointestinal; OTSC: Over-the-scope-clip.

indications for the procedure, previously attempted
therapies, technical and clinical success of the procedure
as well as adverse events. Technical success was
defined as number/percentage of OTSCs attempted
and successfully deployed. Clinical success was
defined based on the intended treatment, achieving
hemostasis for GI bleeding cases, lack of contrast
extravasation on fluoroscopic examination in the cases
of perforation/fistula closures.

For applications in the upper gastrointestinal tract
routinely a 12/6t OTSC was applied. In the lower
GI tract routinely the 14/6t OTSC was used in the
rectum and the 12/6t OTSC in the colon proximal to
the rectum. All OTSC placements were performed
by four advanced endoscopists. As a routine for clip
placement, a double-channel gastroscope was used in
case of acute bleeding events in the upper GI tract as
well as in the colon if the lesion could be reached with
the gastroscope (EG530D Fujifilm, Tokyo, Japan, see
below). Otherwise, a standard colonoscope (EC590Z
M-type; Fujifilm, Tokyo, Japan) was used. All cases
were performed under midazolam/propofol sedation.

After identifying the lesion, the endoscope was
withdrawn and the OTSC mounted on the distal end.
The endoscope was re-inserted, and the lesion was
centered within the cap of the OTSC followed by
suctioning of the tissue into the cap. In the setting of
GI perforations and insufficient suction to effectively
aspirate tissue into the cap due to air leakage from
the perforation site a traditional gasping forceps or the
“Twin Grasper” system (OVESCO Corp., Tuebingen,
Germany) was used to pull the defect into the cap. In
the few fistula cases, we used a combination of suction
and grasping the tissue with a standard grasper.

A double-channel endoscope proved especially
useful in severe bleeding cases since suction capability
was assured via the second channel. A Y-adapter was
attached for intermediate forceful flushing through the
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instrumentation channel leaving the second channel
open for suction. When the twin grasper was used
it was inserted into the second channel to avoid
preemptive firing of the OTSC due to friction between
the instrument and the thread.

Follow-up exams were conducted only if considered
useful by the endoscopist. Otherwise routine follow-up
intervals depending on the individual clinical pathology
and procedure were performed.

RESULTS

Descriptive statistics were used for absolute values,
percentages, means or medians with ranges and
standard deviation wherever appropriate.

From February 2009 until October 2012, 84 pati-
ents [median age, 71 years (range, 2-98 years), 34
women, 50 men, ASA 2-4] were treated with 101
OTSC clips (77 12/6t clips and 24 14/6t clips) (Table
1). Overall technical success was achieved in 78/84
(92.8%) patients. In 75/84 patients (89.28%), a
primary successful clinical treatment could be achieved
(Table 2). The mean number of OTSCs placed on the
initial endoscopic exam was 1 (range, 1-3). Only 2/84
patients required a repeat endoscopic intervention with
repeat clip placement. Depending on the individual
situation, antibiotic prophylaxis was given in 58/84
cases (69%). The results according to the different
indications are presented in the following subsections of
the paper.

Gastrointestinal bleeding

Forty-one patients were treated with active or recent
massive upper gastrointestinal bleeding (hemoglobin <
7 g/dL at admission or prior to emergency endoscopy;
Table 2). Of these 13/41 (31.7%) had failure of a
previously attempted hemostasis method (standard
through the scope hemoclips or adrenalin injection
plus hemoclip) (Figure 1A-D). Technical success in this
group was 35/41 (85.36%). A total of 43 clips were
applied in this group with only two patients requiring
multiple clip application.

In 38 cases (92.7%), the acute bleeding was
related to peptic ulcer disease, in 2 cases (4.9%)
due to bleeding of malignant ulcers (one gastric
adenocarcinoma, one gastric lymphoma) and in one
patient (2.4%) due to deep muscle laceration and
serious bleeding at the level of the GE junction after a
30 mm balloon dilatation for achalasia (Table 2). In the
peptic ulcer disease group, 13 ulcers were located in
the stomach (antrum n = 2, angulus n = 2, corpus n =
9), 8 in the pyloric channel or duodenal bulb and 17 in
the 2™ or 3™ duodenum. Of the 41 upper GI bleeding
patients, 31/41 (75.60%) were on pre-existing
anticoagulation. 9/41 (21.95%) took warfarin, 17/41
(41.46%) aspirin, 4/41 (9.75%) heparin/enoxaparin
and 1 (2.4%) was anti-coagulated with a combination
of aspirin plus clopidogrel.
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Indication n Technical Need for Death due to Death due to
success surgery relapse other cause
Perforation closure
Incomplete perforation (laceration of mucosa/inner muscle layer)
After mechanical stress at the level of the rectosigmoid 3 3 No No No
After balloon dilation of pyloric stenosis 1 1 Yes No No
Perforation
After colonic EMR 1 1 Yes No No
Due to colonic methane gas explosion 1 1 Yes No No
Intraoperative during cholecystectomy; perforation of a large duodenal diverticulum 1 1 No No No
Prevention of secondary perforation after resective techniques
EMR
Esophageal EMR 2 2 No No No
Gastric EMR 2 2 No No No
Duodenal EMR 2 2 No No No
Cecal EMR 2 2 No No No
EMR ascending colon 1 1 No No No
Sigmoid EMR 1 1 No No No
ESD
Esophageal ESD 3 3 No No No
Rectal ESD 5 No No No
Hemostasis severe bleeding
Upper GI bleeding
Acute ulcer bleeding
Forrest Ta 9 4 4 4 1
Forrest I'b 3 3 No No No
Forrest Ta 23 23 No No
Forrest b 3 2 1 1 1
Severe bleeding at GE junction after balloon dilation for achalasia 1 1 No No No
Gastric adenocarcinoma 1 1 1 No No
Gastric lymphoma 1 1 No No No
Lower GI bleeding
Severe bleeding from rectal ulcer
Forrest Ta 2 No No No
Forrest b 1 1 No No No
Prevention of secondary bleeding after resective techniques
EMR
Gastric EMR 1 1 No No No
Duodenal EMR 3 3 No No No
Colorectal EMR 3 3 No No No
ESD
Esophageal ESD 1 1 No No No
Rectal ESD 4 No No No
Fistula closure
After PEG removal 2 No No No
After dilation of pseudocyst access, false tract 1 1 No No No

EMR: Endoscopic mucosal resection; ESD: Endoscopic submucosal dissection; GI: Gastrointestinal.

In the GI bleeding group, clinical success was
achieved in 35/41 patients (85.36%). One patient
treated had experienced massive re-bleeding from
an ulcer on the posterior wall of the duodenal bulb
after a prior attempt of hemostasis using conventional
endoscopic hemostasis techniques (injection and
hemoclip) and following surgical over-sewing of the
gastroduodenal artery. An extensive re-bleeding after
surgery was successfully stopped by OTSC application
onto the ulcer ground (Figures 2A-D; Video 1).
Unfortunately, the patient re-bled a third time already
on solid food on post-operative day (POD) 10 after
the first OTSC application. Due to a high operative risk
based on advanced chronic obstructive pulmonary
disease, repeat application of the OTSC again was
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successfully performed. The patient survived and was
discharged on POD 7 after the second OTSC.

Five patients (12.2%) underwent additional sur-
gical treatment due to high-risk bleeding lesions or
unsuccessful treatment. Of these patients, four had
presented with a Forrest I a bleeding lesion and one
patient with a Forrest IIb lesion (Table 2). In four of
five cases, the initial clip placement had been difficult
due to a reduced visibility in a Forrest I a bleeding
situation. In one patient with a Forrest IIb lesion, clip
placement was unsuccessful (Table 2).

In three patients, the GI bleeding originated from
a lower source, at the rectum level (radiation proctitis
with repetitively bleeding from a rectal ulcer n = 2, a
rectal ulcer of unknown cause n = 1). Technical and
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Figure 1 Ulcer (Forrest I a) at the gastric angulus (A-D). Acute bleeding after attempt of closure of the visible vessel using a standard hemoclip. Successful
hemostasis using a 12/6t over-the-scope-clip.

Figure 2 Severe recurrent ulcer bleeding from the gastroduodenal artery at the posterior wall of the duodenal bulb despite primary endoscopic clipping
and surgical oversewing (A-D). Visible surgical threads at the ulcer base (A); Intermittent massive re-bleeding at rinsing and suction (B); Successful application of a
12/6t Over-the-Scope-Clip by pulling the ulcer bed into the transparent distal attachment cap (C, D).
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Figure 3 Acute perforation after endoscopic mucosal resection of a 2 cm tubulovillous adenoma at the right colonic flexure (A-l). Successful closure of the
large defect using two large 14/6t over-the-scope-clips applied side-to-side.

clinical success in this group was 3/3 (100%) (Table 2).

Perforation closures

In regards to perforation closure, technical success
was 7/7 (100%). A total of 9 OTSC clips were applied.
Two patients needed two OTSCs placed side by side
due to perforation size (Table 2).

Placement of the OTSC was clinically successful in
4/7 cases (57.14%) due to causes not related to the
OTSC application. In one patient with an extremely
rare case of colonic disruption due to a methane
gas explosion during electrocautery use, a CT scan
performed immediately post procedure revealed free
fluid and gas in the abdominal cavity. The patient
therefore underwent sigmoid resection and lavage
of the peritoneal cavity the same day. The resected
surgical specimen showed a successful closure of
the two 1.5 cm wall defects. One patient had a
perforation after endoscopic mucosal resection (EMR)
of a 2 x 2 cm polyp at the hepatic flexure, which was
successfully treated with two 14/6t OTSC clips (Figure
3A-1, Video 2). The patient showed clinical signs of
perforation with a distended abdomen after placement
of the second large OTSC (21 mm outer diameter of
the device). However, the perforation site which was
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suspected at the level of a sigmoid diverticulosis could
not be identified endoscopically. Abdominal imaging
immediately post procedure revealed free fluid and
gas in the abdominal cavity. The patient underwent
sigmoid resection with confirmation of a diverticular
perforation and had an uneventful course. No defect
at the level of the hepatic flexure could be detected
intraoperatively. Furthermore, a 2-year old patient
was treated with a 12/6t OTSC dlip after suspicion of
an incomplete perforation due to a balloon dilatation
of a pyloric stenosis. Due to unsecure closure at the
level of the pylorus surgical removal of the clip and a
pyloroplasty were performed.

Three patients were treated after endoscopic
laceration of the mucosa + superficial muscle layer
(incomplete perforation with increased secondary
perforation risk). One of the three lacerations occurred
when passing the endoscope through a narrow
descending colon with multiple diverticula. The other
two appeared while pushing the endoscope probably
too forcefully forward through the lower and mid
sigmoid. Technical and clinical success were 100%
with a 12/6t OTSC system placed in all three cases.
No leakage of contrast medium was detected on
fluoroscopic examination directly after the closure.
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One patient was treated with an OTSC clip after
laparoscopic cholecystectomy with iatrogenic injury
of a large duodenal diverticulum located close to the
cystic stump.

Prevention of secondary perforation or bleeding
Eighteen patients underwent OTSC application to
prevent secondary perforation (PSP) after incomplete
wall damage during complex widespread endoscopic
resection (10 EMR cases and 8 ESD cases; Table 2).
Technical and clinical success in this group was 18/18
(100%). A total of 29 clips were applied and 7/18
(38.8%) patients had multiple OTSC applications at the
same procedure. No leakage was found radiologically
by filling the lumen with water-soluble contrast
medium directly thereafter or at a control within 24 h.
No secondary perforations occurred.

OTSC clip was applied in 12 cases (14.28%)
for prevention of secondary bleeding (PSB) after
widespread EMR or ESD with multiple blood vessels
= 2 mm at the wound ground (Table 2). Technical
success in this group was 12/12 (100%), without
any bleeding events after the OTSC treatment. In
10/12 patients (83.3%) primary OTSC application
was performed, with successful definitive bleeding
prevention in all cases. 2/12 (16.6%) patients were
successfully treated by OTSC application after failure of
standard hemoclips for secondary bleeding prevention
after clip placement on vessels during ESD.

Fistula closure

A persistent entero-cutaneous fistula after percutaneous
endoscopic gastrostomy removal was successfully
closed in 2 patients by OTSC application. One patient
with a false lumen that was created during re-
dilatation of a gastrocystic tract for exchange of the
two transgastric pancreatic pseudocyst drainages was
treated successfully by OTSC application (Table 2).
Technical success in this group was 3/3 (100%), with
a total of 3 clips used. Clinical success was 100% with
no patients needing a secondary intervention.

Mortality

Overall, a total of 11 patients (11/84, 13.09%) died
in the study group with all of the patients being in
the gastrointestinal bleeding group. The mortality
rate due to bleeding and hemorrhagic shock in the
Forrest I a group was the highest with 4/41 (9.75%).
One patient died despite endoscopic and subsequent
surgical intervention due to hemorrhagic shock. In an
87-year patient and a 92-year old patient, surgery was
refused by the surgeons and relatives, respectively.
Both patients died due to re-bleeding from penetrating
ulcers. Seven patients died from causes not related to
re-bleeding: two due to respiratory insufficiency and
multi-organ failure, three due to acute heart failure (two
following a non-ST segment myocardial infarction and
one a cardio-renal syndrome), one due to methicillin-
resistant staphylococcus aureus sepsis and one patient
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due to cerebral bleeding.

Complications

As mentioned above one patient with successful primary
OTSC closure of a large colonic perforation following EMR
resection of a polyp at the hepatic flexure, a secondary
perforation was detected in the relatively narrow sigmoid
colon with multiple diverticula. It is presumed that the
secondary perforation occurred when advancing the
endoscope with the second of the two macroclips
with 21 mm outer diameter. The patient underwent
uneventful surgical resection of the sigmoid colon.
During the surgery the perforation at the level of the
right colonic flexure was inspected and noted to be
successfully closed with two 14/6t OTSC clips and was
preserved. The postoperative course of the patient was
uneventful.

We observed one case of capture of a conventional
grasper forceps within the teeth of the OTSC following
its release. The clip had been placed in an attempt of
perforation prevention, and was being placed in the
distal esophagus because of suspected inner muscle
layer resection following cap-EMR. The handle of the
grasper was cut and the endoscope was removed. An
attempt of focal APC coagulation was applied to try to
open the OTSC but failed. Neither was successful the
capture of the two horns on one side of the OTSC in a
mechanical lithotripsy basket and metal spiral. A final
attempt by removing the clip gently mechanically and
being ready to close a perforation with another OTSC
was finally successful. The tip of the endoscope had
been prepared with a hard distal attachment cap as
used for cap EMR (14.8 mm outer diameter, MAJ-291,
Olympus Optical, Tokyo, Japan). The further course
after clip removal was uneventful and a second OTSC
not needed.

DISCUSSION

Gastrointestinal bleeding and perforations require
immediate and careful endoscopic intervention to
prevent hemodynamic compromise from exsanguination
or complications from extra-luminal fluid accumulation
with sepsis from inadequate perforation closure.
Traditionally, GI bleeding has been managed
endoscopically with electrocautery, epinephrine
injection or hemoclip application. Often, multiple
hemoclips may be necessary. Perforations in the upper
and lower GI-tract have been generally managed by
surgeons but appear to be amenable to endoscopic
closure thus avoiding surgery in patients that often
have significant comorbidities. The over-the-scope-clip
has become an important tool in the armamentarium
of the interventional endoscopist though introduced
in the market only recently. However, experience
from large patient series is still limited and most of
the published literature is experimental or reports
small case series!®*?!, Controlled porcine studies
have shown successful defect closure in various
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NOTES procedures as well as in artificial duodenal
and colonic perforations™>'**¥, Initial clinical data
on the successful treatment of eleven patients with
severe gastric and colonic bleeding and perforations
of the GI tract using the OTSC were reported by
Kirschniak et al'”? in 2007. He recently reported the
largest monocentric retrospective series on 50 patients
treated for bleeding, perforations and fistulas using the
OTSC™. Haito-Chavez et al*® confirmed the data in a
first North Italian series. To date, the largest published
experience is an international, multicenter study on
the use of the OTSC for GI fistulae, perforations and
leaks in 188 patients.

In this large retrospective single center series, we
were able to confirm observations from Repici et al''”
and from Manta et al"® that the OTSC facilitates the
treatment of life-threatening bleeding not amenable
to standard hemostatic procedures and devices. Given
that severe upper gastrointestinal bleeding is one of
the most challenging emergencies in gastroenterology.
The mortality rate still ranges between 3.5% and
14%"7"1, Having effective tools to manage difficult
bleeding cases is imperative and may change
outcomes especially for high-risk patients. The data
reported in our case series on patients presenting
with severe non-variceal gastrointestinal bleeding
(Forrest I a, I b, IIa and IIb; hemoglobin < 7g/dL)
are encouraging. Nevertheless, the OTSC application
system may have its limitations in emergency bleeding
situations. After identifying the bleeding source,
the scope has to be removed in order to mount the
device on the endoscope, comparable to a variceal
band ligator. However, mounting the system on the
endoscope is fast and easy and the skills are acquired
after a short learning period®.

In 2006, Schurr et al'"*" published data about
the closure of iatrogenic colon perforations with the
OTSC in an experimental survival animal study in
pigs. The authors concluded that the OTSC system
is a simple and secure closure method for iatrogenic
colon perforations, and may be considered as an
alternative to surgical repair. Weiland et a/*” evaluated
success rates of the OTSC in closure of iatrogenic
gastrointestinal perforations and anastomotic leaks in
a systematic literature review in 2013. In their analysis
a total of 17 clinical case series and 22 preclinical
research articles were evaluated. They found a high
mean rate of 80%-100% on procedural success
and durable closure in 57%-100%. Our clinical data
confirm these results for perforation closure. One
limitation, however, was that our overall case humber
of perforations was small. A reproducible closure of
transmural GI defects appears to be possible with the
OTSC in an experimental setting’®®!. However, Matthes
et al*® showed in their porcine model that only tissue
defects from 5 to 20 mm in the stomach and 10 to
25 mm in the colon could be closed reliably using one
OTSC. For larger defects 2 clips were recommended.

Previously published data on the OTSC have
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shown that indications for the use of the OTSC are not
limited to iatrogenic GI perforations and bleedings.
Also fistulas and secondary leaks could be successfully
closed using the OTSC system if an effective external
drainage is guaranteed™?®, Baron et a/*” recently
published their experience in a retrospective US
multicenter study on OTSC placement. 31 of 45
patients included had anastomotic leaks or fistulae.
Of these, clinical success with permanent closure
was achieved in 20/31 cases (65%). Haito-Chavez
et al'™ showed a similar long-term success in 60.2%
of patients with a median follow-up of 146 d. Further
clinical trials are needed to clarify optimal indications
and limitations of the system.

There are no evidence-based recommendations
concerning re-nutrition after successful application
of conventional clips or OTSCs, e.g., after severe GI
bleeding. We experienced a case of heavy re-bleeding
10 d after successful hemostasis with severe bleeding
from the gastroduodenal artery. The patient had
eaten solid food at that time including meat. Until
further clinical experience is gained, we empirically
recommend for our patients with heavy bleeding
and OTSC application a liquid diet on the first 3 post-
interventional days and a soft diet for at least 14 d
after the intervention to reduce the risk of a premature
OTSC loss.

Prospective randomized trials of emergency
situations are difficult to conduct and therefore data is
limited. Our experience indicates that the OTSC may
represent a helpful tool for the prevention of secondary
necrosis and perforation after widespread endoscopic
resections. However, results of prospective trials are
currently lacking.

A very rare complication using the OTSC system
may be the capture of a grasping instrument within
the teeth of the clip as happened in one case in
our series. This potentially severe complication can
effectively be avoided by sufficient retraction of the
instrument into the distal cap before releasing the clip
as recommended by the company. Even if in most
cases the OTSC is simply applied by suction this should
not be forgot, especially in emergency situations.
Misplacement of the clip can potentially necessitate clip
removal. Until now, only few cases of OTSC removal
have been published so far. Féhndrich et al®® were
the first to demonstrate successful opening of the clip
in three patients using a Nd:YAG-Laser. One limitation
of the Nd:YAG laser aside potential tissue damage in
case of misapplication is its lack of availability in every
endoscopy unit. Neumann et a® showed in an “ex
vivo” porcine model a guidewire removal technique in 8
of 15 cases with a low removal success rate of 53.3%.
On the one side a removal of the OTSC seems feasible
with these different techniques, on the other hand
they all have limitations and in our opinion there is a
need of a secure and easy removal system. Schmidt et
al®? reported on a prototype of a “Clip Cutter” device
(DC ClipCutter, Ovesco Endoscopy). Similar to spark
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gap formation in a car engine by electrical discharge
the clip is opened by holding it between a fork-like
device. Until now, there is a lack of data concerning
what happens with the OTSC and the application site
over time. The OTSC itself is composed from nitinol
and suited as permanent implant. While some OTSC
seems to fall off spontaneously others seem to be
overgrown by hyperplastic tissue. Systematic studies
in different anatomical locations are needed in order
to give recommendations for a systematic secondary
control or removal.

In conclusion, our study confirms the usefulness of
the OTSC for the treatment of severe gastrointestinal
bleeding, fistula closure and the non-surgical ma-
nagement of perforations. Further studies for its
systematic use in high-risk bleeding patients or as a
prophylactic measure to avoid secondary perforation or
bleeding in multimorbid patients are eagerly awaited.
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