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Abstract
AIM
To evaluate rebleeding, primary failure (PF) and 
mortality of patients in whom over-the-scope clips 
(OTSCs) were used as first-line and second-line 
endoscopic treatment (FLET, SLET) of upper and lower 
gastrointestinal bleeding (UGIB, LGIB).

METHODS
A retrospective analysis of a prospectively collected 
database identified all patients with UGIB and LGIB in 
a tertiary endoscopic referral center of the University 
of Freiburg, Germany, from 04-2012 to 05-2016 (n  
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= 93) who underwent FLET and SLET with OTSCs. 
The complete Rockall risk scores were calculated 
from patients with UGIB. The scores were categorized 
as < or ≥ 7 and were compared with the original 
Rockall data. Differences between FLET and SLET 
were calculated. Univariate and multivariate analysis 
were performed to evaluate the factors that influenced 
rebleeding after OTSC placement.

RESULTS
Primary hemostasis and clinical success of bleeding 
lesions (without rebleeding) was achieved in 88/100 
(88%) and 78/100 (78%), respectively. PF was 
significantly lower when OTSCs were applied as FLET 
compared to SLET (4.9% vs  23%, p  = 0.008). In 
multivariate analysis, patients who had OTSC placement 
as SLET had a significantly higher rebleeding risk 
compared to those who had FLET (OR 5.3; p  = 0.008). 
Patients with Rockall risk scores ≥ 7 had a significantly 
higher in-hospital mortality compared to those with 
scores < 7 (35% vs  10%, p  = 0.034). No significant 
differences were observed in patients with scores < or 
≥ 7 in rebleeding and rebleeding-associated mortality.

CONCLUSION
Our data show for the first time that FLET with OTSC 
might be the best predictor to successfully prevent 
rebleeding of gastrointestinal bleeding compared to 
SLET. The type of treatment determines the success of 
primary hemostasis or primary failure. 
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Over-the-scope clip; First-line endoscopic treatment; 
Second-line endoscopic treatment

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

Core tip: In the present study, the over-the-scope clip 
(OTSC) was evaluated for first-line and second-line 
endoscopic treatment (FLET, SLET) of high-risk upper 
and lower gastrointestinal bleeding. One hundred 
OTSCs were applied in 93 patients. Primary hemostasis 
and clinical success was achieved in 88% and 78%, 
respectively. Statistical analysis shows no significant 
influence of anticoagulants on the rebleeding rate. 
The total mortality was 21.5%. Primary failure was 
significantly reduced by the use of OTSC as FLET (4.9% 
vs  23.1%, p  = 0.008). This largest single-center data of 
OTSC-placement in high-risk GI bleeding published to 
date shows, for the first time, that FLET is a significant 
predictor of reduced rebleeding (OR = 5.2; p  = 0.009).
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INTRODUCTION
Since the introduction of the Over-the-Scope Clip 
(OTSC®, Ovesco, Tübingen, Germany) in 2006 and 
the first clinical experience reported by Kirschniak 
et al[1] in 2007, the spectrum of indications has 
extended successively. Currently, the system, which is 
characterized by a circular tissue compression, is used 
for emergency endoscopy in acute gastrointestinal 
bleeding, acute perforation and fistula-closure in the 
upper and lower gastrointestinal (GI) tracts. The 
reported success rates range between 42% and 100% 
depending on the indication[2,3].

Particularly with regard to reducing the high risk 
of undesirable outcomes, especially rebleeding and 
mortality, of upper gastrointestinal bleeding (UGIB) 
secondary to peptic ulcer disease and other lesions, 
new endoscopic techniques such as the OTSC are 
increasingly the focus of interest.

Table 1 gives an overview of the last 9 years of 
experience with OTSC treatment of UGIB and lower 
non-variceal gastrointestinal bleeding (LGIB)[3-16]. The 
data were processed to distinguish between first- and 
second-line endoscopic treatments (FLET/SLET).

Actually, the published data of OTSC in FLET and 
SLET are difficult to compare because of non-uniform 
and small sample sizes and the often insufficiently 
defined risk profiles of patients.

From recent results, four most important questions 
arise: (1) Are FLET and SLET with OTSC actually 
comparable in terms of outcomes? (2) Can any in
dependent risk factors be defined with respect to the 
rate of rebleeding? (3) Do patients with UGIB and high 
Rockall risk scores (≥ 7) benefit from OTSC treatment 
with respect to morality compared to those with scores 
< 7? and (4) Is the outcome of OTSC in patients with 
UGIB comparable to the standard of care (conventional 
treatment modalities) regarding rebleeding events and 
rebleeding-associated mortality?

Consequently, the present single-center study 
retrospectively analyzed the outcome of FLET and SLET 
with OTSC in patients with UGIB and LGIB, to elicit 
differences in the quality and location of the bleeding 
lesions and the application of dual antiplatelet or 
anticoagulation drugs. In addition, patients with UGIB 
were categorized by complete Rockall risk score[17], 
and the data were used to calculate predictors of OTSC 
success and mortality.

MATERIALS AND METHODS
The OTSC device
The OTSC device consists of a transparent applicator 
cap carrying the circular nitinol clip, a release thread, 
a hand wheel and a thread retriever. The applicator 
cap can be fixed on the distal end of the endoscope. 
The application mechanism is similar to common 
endoscopic variceal band-ligation systems. The clip 
application can be carried out after the tissue has been 
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mobilized in the cap through grasping or suctioning 
(Figure 1). The compression force is 7-8 Newtons.

In our hospital, only the traumatic OTSC clip with 
sharp teeth is used in sizes of 11 and 14 mm diameter. 
The suction method was applied in all cases.

Study design
In this observational, single-center case series, the 
data of all patients with UGIB and LGIB who were 
treated with OTSC® (Ovesco Endoscopy GmbH, 
Tuebingen, Germany) between April 2012 and May 
2016 were obtained from of our prospectively main
tained database and retrospectively analyzed. The data 
were evaluated by patient demographics, indications, 
previous therapy and secondary treatments after 
failure of OTSC placement. The Rockall risk score 
was used to categorize patients with UGIB by risk 
of recurrent bleeding and mortality. Furthermore, 
we calculated total mortality, rebleeding events and 
rebleeding-associated mortality in patients with OTSC-
treated UGIB compared to patients who received best 
standard-of-care (using the original Rockall data) 
based on a complete Rockall risk score < or ≥ 7. The 
same parameters were calculated from the original 
data published by Rockall and colleagues[17].

Written informed consent was obtained to the 
extent possible in emergency situations. 

All procedures were performed with propofol 
sedation. OTSC was used primarily in cases of acute 
UGIB and recurrent UGIB after failure of conventional 
endoscopic therapies. The conventional treatment 
consisted of single-use or combinations such as 
epinephrine (1:10.000 dilution in saline)/fibrin glue 
(FG), epinephrine solution/through-the-scope clipping 
(TTSC) and thermal contact modalities such as argon 
plasma coagulation (APC). If recurrent bleeding 
was suspected during the subsequent hospital stay 
(hematemesis, melena, lack of increasing hemoglobin 
after transfusion, or a drop in hemoglobin of more 
than 2 g/dl within 24-h after transfusion or unclear 
or unstable cardiovascular parameters and shock), 
emergency endoscopy was performed. The procedures 
were performed by highly skilled endoscopists of 
our interdisciplinary team, using standard Olympus 
endoscopes (gastroscope GIF- H180J/XTQ160 and 
colonoscope CF-H180, Tokyo, Japan).

Independent of previous conventional treatments, 
the indication for OTSC placement was determined by 
the endoscopist in charge depending on the individual 
situation. 

Definitions
The following study endpoints were defined: (1) Primary 
hemostasis: No rebleeding immediately after OTSC 
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Table 1  Data overview of first- and second-line treatment with over-the-scope clips in patients with upper and lower non-variceal 
gastrointestinal bleeding (2009-2016)

Ref. n Primary 
success (%)

Patients/clinical Follow up, 
mean (mo)

Rebleeding, 
n

UGIB/LGIB, 
n

Design
success (n/%)

FLET SLET

Wedi et al[4], 2016 44      85.4 31/? 13/? - 6 41/3 Single center
Retro

Manno et al[3], 2015 40 100 40/100 -   1 - 40/0 Single center
Retro

Manta et al[5], 2013 30   97 - 93.3   1 2 23/7 Multicenter
Retro

Kirschniak et al[6], 2011 27 100 27/92.6 -        0.13 2 12/15 Single center
Retro

Skinner et al[7], 2014 12 100 12/83.4 -   1 2 12 Single center
Retro

Chan et al[8], 2013   9 100 3/100 6/77.7   2 2   9 Single center
Pro

Nishiyma et al[9], 2013   9      77.8 9/77.7 -      2.2 2 8/1 Single center
Retro

Baron et al[10], 2012   7 100 - 7/100   1 0 6/1 Multicenter
Retro

Albert et al[11], 2011   7 100 - 7/57   1 3 6/1 Single center
Pro

Repici et al[12], 2009   7 100 3/100 4/100   3 0 3/4 Single center
Retro

Mönkemüller et al[13], 
2014

  6 100 - 6/100 10 0   6 Multicenter
Retro

Alcaide et al[14], 2014   2 100 - 2/100 - - 1/1 Single center
Retro

Jayaraman et al[15], 2013   2 100 2/100 -      2.9 0 0/2 Single center
Retro

Sulz et al[16], 2014   1 100 1/100 - - 0   1 Single center
Pro

Richter-Schrag HJ et al . OTSC in high-risk gastrointestinal bleeding

Retro: Retrospective; Pro: Prospective.



9165 November 7, 2016|Volume 22|Issue 41|WJG|www.wjgnet.com

analysis. Categorical variables are given as absolute 
and relative frequencies; differences were evaluated 
by Fisher’s exact test. The Fisher exact test tends to 
be employed instead of Pearson’s chi-square test when 
sample sizes are small (calculation of the Freiburg vs 
the Rockall patient population, respectively). Univariate 
analysis was performed by using the χ2 test. Quantitative 
values are expressed as medians with interquartile 
range (IQR), and differences were measured using 
the Mann-Whitney-U-test or Kruskal-Wallis-test as 
appropriate. Multivariate logistic regression analysis with 
a forward stepwise selection strategy using a likelihood 
ratio, including the report of relative risks and their 
95%CIs, was used to identify independent risk factors 
for rebleeding. The inclusion p for multivariate analysis 
was 0.10. A p-value < 0.05 was considered statistically 
significant. The null hypothesis asserts the independence 
of the variables under consideration.

RESULTS
A total of 93 patients [58 males, median age (IQR), 

placement; (2) Primary failure: Continued bleeding after 
OTSC placement; (3) Rebeeding: In-hospital rebleeding 
after primary hemostasis with OTSC; (4) Clinical 
success: Having no primary failure and no in hospital 
rebleeding; (5) Technical success: Successful placement 
of the OTSC on the target lesion; (6) Mortality (no 
rebleed): Mortality of patients without rebleeding after 
OTSC placement; (7) Mortality (rebleeding): Mortality 
of patients with continued bleeding or rebleeding 
after OTSC placement and rebleeding; and (8) Total 
Mortality: Total in-hospital mortality. 

The number of OTSC clips used per patient was 
evaluated as well as adverse events due to the OTSC 
application. Secondary complications that had no effect 
on the primary result were not considered treatment 
failures. 

Statistical analysis
The results of our study were obtained by retrospective 
analysis of our prospectively maintained database. IBM 
SPSS Statistics for Windows, (Version 23.0 Armonk, 
IBM Corp. NY, United States) was used for the statistical 

Figure 1  Details of the over-the-scope clip-system. A: Applicator cap with clip; B: Thread retriever; C: Thread; D: Hand wheel; E: Dimensions and cross-section of 
the applicator cap (without clip), sizes used in the present study.

A

B

C

D

E 9.7 mm

6 mm

for endoscope diameters of 
8.5-11 mm

OTSC system Set 11/6

13.2 mm

6 mm

for endoscope diameters of 
11.5-14 mm

OTSC system Set 14/6
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Table 3  Demographics and characteristics  n  (%)
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72 (19-98)] with 100 different severe acute UGIB and 
LGIB lesions were treated with OTSC as FLET or SLET. 
The types of bleeding lesions are shown in table 2. 
One patient had 3 OTSC applications, and five other 
patients had 2 OTSCs on different lesions. Twenty-four 
patients were hospitalized primary due to an acute 
hemorrhage of the GI tract. The mean hospital stay 

was 19.8 d (range 1-79). Primary hemostasis and 
clinical success of UGIB and LGIB lesions was achieved 
in 88/100 (88%) and 78/100 (78%), respectively. 
An overview of the demographics, characteristics and 
OTSC results is given in table 3.

In patients with SLET the median previous FG 
injection volume was 2.25 ml (1-8) (Tesseel 1 ml Duo 

Table 2  Type of bleeding lesions in the upper and lower gastrointestinal tracts, n

Lesions FIa FIb FIIa FIIb Spurting Oozing Total FLET SLET

UGIB (n  = 69) (n  = 39) (n  = 33)

Ulcer
   Cardiac 4   1 3   8   5 3
   Gastric 2   8 1 11   7 4
   Duodenal 8 11 7 26 17 9
   Jejunal   3   3   2 1
Polypectomy
   Gastric 3   3   3
   Duodenal 2   2 2
Anastomoses 2 3   5   1 4
   Gastrojejunal
Mallory-Weiss 2   2   2
Vascular Malformation 1   1 1
   Heart device
Dieulafoy 4   4   2 2
Metastasis
   Gastric 4   4 4
Lesions FIa FIb FIIa FIIb Spurting Oozing Total FLET SLET
LGIB (n = 31) (n = 22) (n = 9)
Ulcer
   Rectal 6 3 2 1 12   9 3
   Cecal 1 1   2   2
Polypectomy
   Rectal 2   2 2
   Colonal 1 3   4   4
Anastomoses
   Ileocolonic 1 2 1   4   3 1
Hemorrhoidal 2 1   3   2 1
Diverticular 3   3   1 2
Tumor   
   Colonic 1   1   1

UGIB: Upper gastrointestinal bleeding; LGIB: Lower gastrointestinal bleeding; FLET: First-line endoscopic treatment; SLET: Second-line endoscopic 
treatment.

Total (n  = 93) UGI (n  = 63) LGI (n  = 30) P  value

Sex, male 58 (62) 38 (60) 20 (67) 0.361
Age (yr), median (IQR) 72 (19-98) 68 (27-92) 74 (19-93) 0.580
Complete Rockall score, median (IQR) - 7 (3-10) - -
Anticoagulation 46 (50) 29 (46) 17 (56) 0.231
In-Hospital-Mortality 20 (22) 17 (27)   3 (10) 0.051
Lesions and clips (n = 100) (n = 69) (n = 31)
Bleeding source
   Ulcers 66 50 (72) 16 (52) 0.018
   Other 34 19 (27) 15 (48)
Active bleeding1 82 56 (81) 26 (84) 0.492
First-line-therapy 61 39 (57) 22 (71) 0.125
Primary failure (including technical failure n = 2) 12   8 (12) 4 (13) 0.545
Rebleeding
complete 16 (16) 11 (16) 5 (16) 0.597

1Forrest classification of ulcers Ia/Ib and spurting/oozing bleeding lesions. IQR: Interquartile range; UGI: Upper gastrointestinal tract; LGI: Lower 
gastrointestinal tract.

Richter-Schrag HJ et al . OTSC in high-risk gastrointestinal bleeding
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S, Baxter, Unterschleißheim, Germany).

Rockall score, rebleeding and predictors of clinical 
success
The median Rockall risk score of patients with UGIB 
was 7 (3-10; Table 4). No significant difference was 
observed between patients with a complete Rockall 
risk score < and ≥ 7 with respect to rebleeding (15% 
vs 19%, respectively, p = 0.51) and rebleeding-
associated mortality (5% vs 14%, respectively, p = 
0.27).

Table 5 compares total mortality, rebleeding-
associated mortality and rebleeding events of patients 
who received standard-of-care (the Rockall group) with 
patients who underwent OTSC treatment (the Freiburg 
group).Total mortality and rebleeding associated 
mortality were comparable in both groups, but patients 
with a high risk profile (≥ 7) had significantly fewer 
rebleeding events when treated with OTSC (original 
Rockall data group 46.8% vs Freiburg group 18.6%, p 
= 0.0003). 

In univariate analysis, type of lesion, location 
(UGIB, LGIB), bleeding activity (active, non-active) 
and anticoagulants were not statistically significant 
predictors for rebleeding (Table 6). However, our data 
shows that the clinical success of patients with both 
UGIB and LGIB was significantly higher when OTSCs 
were applied as FLET compared to SLET (8.2% vs 
28.2%, p = 0.009, Figure 2). In multivariate analysis, 

compared to SLET, only FLET continued to be a sig
nificant factor related to reduced rebleeding (OR = 5.2; 
p = 0.009).

Primary failure, technical failure and adverse events
Primary failure was significantly reduced by the use of 
OTSC placement as FLET (4.9% vs 23.1%, p = 0.008, 
Figure 2). In one patient with a posterior duodenal wall 
ulcer, over 50% of the circumference the tissue was 
so strongly indurated that the clip could not grasp the 
tissue (technical failure). The same phenomenon was 
observed with an ileo-transversostomy anastomosis, 
during which the clip bounced off, and which was 
treated with multiple adrenalin injections. No mal
function of the device was registered. One adverse 
event was observed 1.8 mo after a duodenal OTSC 
application. The resulting lumen obstruction was 
released with 3 balloon-dilatations.

Anticoagulation and antiplatelet drugs
In total, 47 patients (50%) had no anticoagulants. 
Nine (10%) patients were treated with one platelet 
aggregation inhibitor, and 40 patients had anticoa
gulants (43%) with or without one or more antiplatelet 
drugs. 

Statistical analysis showed no significant influence 
of anticoagulants on the rebleeding rate after OTSC 
placement (Table 6).

Mortality
The total mortality was 21.5%. Causes of death 
included respiratory insufficiency (n = 3), cardiogenic 
shock (n = 2), stroke (n = 3), hemorrhagic shock (n = 
4), multi-organ failure and septic shock (n = 8).

Two patients died during the hemostasis. One 
of them died due to a cardiogenic shock during 
endoscopic clip application and the other due to an 
aeroembolism after radiological embolization of the 
gastroduodenal artery.

The in-hospital mortality of patients with UGIB and 
a complete Rockall risk score of ≥ 7 was significant 

Table 4  Complete Rockall risk score of patients with upper 
gastrointestinal bleeding

Rockall risk score 1 2 3 4 5 6 7 8+ Total

n 0 0 1 0 6 13 13 30 63

Table 5  Comparison of total mortality, rebleeding-associated 
mortality and rebleeding events between upper gastro
intestinal bleeding patients who received best standard of 
care (original Rockall group) and those who underwent first-
line or second-line endoscopic treatment over-the-scope clips 
(Freiburg group)

Total mortality Rockall < 7 Total mortality Rockall ≥ 7

Rockall1 5.8% vs Freiburg2 10%; P = 
0.327

Rockall 32.8% vs Freiburg 34.8%; P 
= 0.865

145 of 2499 vs 2 of 20 150 of 457 vs 15 of 43
Rebleeding-associated mortality Rebleeding-associated mortality 
Rockall < 7 Rockall ≥ 7
Rockall 2.8% vs Freiburg 5%; P = 
0.436

Rockall 22.3% vs Freiburg 13.9%; P 
= 0.247

70 of 2499 vs 1 of 20 102 of 355 vs 6 of 43
Rebleeding events Rockall < 7 Rebleeding events Rockall ≥ 7
Rockall 13.8% vs Freiburg 15%; P = 
0.750

Rockall 46.8% vs Freiburg 18.6%; P 
= 0.0003

345 of 2499 vs 3 of 20 214 of 457 vs 8 of 43

1Best standard of care; 2OTSC FLET and SLET. OTSC: Over-the-scope 
clips; FLET: First-line endoscopic treatment; SLET: Second-line endoscopic 
treatment.

35%

30%

25%

20%

15%

10%

5%

0%
Primary failure                     Rebleeding

First-line-therapy
Second-line-therapy

4.9%

23.1%

8.2%

28.2%

Figure 2  Outcome of over-the-scope clip in the upper and lower gastro
intestinal tract. Primary failure: Persistent bleeding after over-the-scope clip.
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higher compared to that of those with scores < 7 (35% 
vs 10%, p = 0.034). The mortality rate of patients with 
UGIB without rebleeding and rebleeding-associated 
mortality was 15.9% and 11%, respectively.

DISCUSSION
Acute gastrointestinal bleeding is a common and 
potentially life-threatening emergency with an wide-
ranging annual incidence of hospitalization of 42-172 
and 20-87 per 100000 for upper and lower GI tract, 
respectively, and it has a mortality rate as high as 
10%[17-26].

In the last 10 years, the experience with OTSC to 
treat high-risk non-variceal bleeding (NVGIB) of the 
upper and lower GI tract remains limited, and the 
published data include small-case series[3-16].

Especially for new technologies, the question 
arises whether their effectiveness is comparable to 
established endoscopic techniques, in particular to 
avoid rebleeding and perhaps to reduce rebleeding-
associated mortality in multimorbid patients.

To the best of our knowledge, we present the 
largest single-center study of OTSCs to date to 
differentiate FLET and SLET techniques in the 
management of acute GI bleeding. The data of this 
series are the first to provide the following answers to 
important questions with respect to the application and 
performance of the new device:

First, FLET and SLET are not comparable with 
respect to the prevention of rebleeding. Importantly, 
primary failure was attained significantly more in the 
SLET group of patients compared with FLET patients 
and in particular if the GI bleeding was pretreated 
with FG. In these patients, a mean volume-injection of 
2.25 portions of FG was administered. Moreover, some 
underwent APC, and previously applied TTSC had to 
be removed before OTSC placement. The resulting 
alterations of the tissue (hardening and fibrosis) can 
disguise the bleeding source of the target lesion and 
therefore make the identification difficult. Additionally, 
the tissue cannot be (or at least not sufficiently) 
suctioned into the applicator cap, which can cause 
primary and technical failure. Other authors have 
reported similar experiences.

A decreased clinical success was observed by OTSC 

rescue therapy due to the fibrotic nature of leaks and 
fistulae[2,27,28], and primary therapy was found to be 
a significant predictor for clinical success of defect 
closures. In this context, Baron et al[28] postulated the 
use of an anchoring device (Ovesco Endoscopy AG, 
Tübingen, Germany) could be helpful.

Second, our data show that type of treatment 
(FLET vs SLET) is an independent predictor to prevent 
rebleeding. 

Previous studies have identified a first and second 
bleeding endoscopic failure rate of 16% and 33.3%, 
respectively. Furthermore, unsuccessful endoscopic 
hemostasis was found to be an independent risk factor 
for rebleeding and was associated with increased 30-d 
mortality in patients with NVGIB[17,29,30]. These findings 
support the role of a primary effective endoscopic 
hemostasis.

In multivariate analysis, OTSCs performed sig
nificantly better across all GI bleeding types (UGIB, 
LGIB) when applied as FLET as opposed to rescue 
therapy (SLET). 

Thus, according to our experience, the use of the 
OTSC device is preferable in active bleeding from 
lesions of visible vessels and ulcers, which have 
never been treated previously with conventional 
endoscopic treatments, and which are equal to or less 
than 3 cm in diameter. Less preferable is its use in 
diffuse bleeding from polypoid metastases, vascular 
malformations and hardened and fibrotic lesions.

Third, our data suggest that patients with UGIB and 
a complete Rockall risk score ≥ 7 might not benefit 
from OTSC treatment compared to patients with score 
values of < 7. The total mortality rates of patients with 
Rockall scores < vs ≥ 7 in the current study are in 
accordance with those from a prior large, multicenter 
series published by Rockall et al[17]. Furthermore, no 
significant differences were observed in relation to the 
rebleeding rate and rebleeding-associated mortality in 
both groups (< 7 vs ≥ 7) treated with OTSC.

Fourth, based on the original Rockall data, patients 
with UGIB and complete Rockall risk scores ≥ 7 
could benefit from OTSC placement with respect 
to the reduction of rebleeding events, compared to 
endoscopic established treatment modalities. The 
mortality remains unaffected.

Currently, there are no published prospective trials 

Table 6  Univariate and multivariate analyses of predictors of rebleeding after over-the-scope clips placement

Predictor Univariate analysis Multivariate analysis

OR (CI) P  value OR (CI) P  value

Bleeding (active/non active) 0.94 (0.24-3.72) 0.586 1.43 (0.33-6.21) 0.636
Localization (UGIB/LGIB) 0.99 (0.31-3.13) 0.597 1.67 (0.45-6.15) 0.451
Anticoagulation (Y/N) 1.41 (0.48-4.15) 0.359 1.34 (0.43-4.20) 0.611
Lesion (ulcers/others) 1.65 (0.53-5.17) 0.282 2.03 (0.56-7.27) 0.275
Treatment (SLET/FLET)   4.40 (1.39-13.90) 0.009   5.29 (1.53-18.24) 0.008

UGIB: Upper gastrointestinal bleeding; LGIB: Lower gastrointestinal bleeding; FLET: First-line endoscopic treatment; SLET: Second-line endoscopic 
treatment.
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regarding the use of OTSC for endoscopic hemostasis 
compared to conventional techniques. 

Indeed, established interventions, including FG, 
TTSC, band ligators, thermal modalities alone or in 
combination with epinephrine solution or recently 
commercially introduced hemostatic granules or 
powders, show a wide range of permanent hemostasis 
varying from 10%to 85%[31-35]. However, combined 
modalities such as hemoclip and injection therapy or 
thermal coagulation and injection therapy appear to be 
superior to the use of injection or thermal techniques 
alone[36].

Therefore, it is generally difficult to compare the 
outcome of OTSC with previously published data 
of established endoscopic techniques regarding the 
reduction of undesirable outcomes of UGIB and LGIB, 
including rebleeding and mortality and independent of 
GI localization and bleeding activity. 

For this reason, we calculated total mortality, re
bleeding events and rebleeding-associated mortality 
in relation to patients with Rockall scores < or ≥ 7 
of both the OTSC and original Rockall sample sizes. 
However, no differences in patients with Rockall scores 
< 7 were observed with respect to above-mentioned 
parameters. Only in patients with Rockall scores ≥ 
7 were the rebleeding events significant reduced 
compared to the calculated original Rockall data, which 
might indicates a selection bias because our collective 
mainly consisted of predominantly spurting and oozing 
bleeding lesions. Prospective randomized trials are 
needed to confirm this hypothesis.

Finally, durability and exact placement of hemos
tatic clips on the bleeding source are important factors 
for successful hemostasis and to reduce rebleeding, 
other adverse events and emergency surgery.

Modern TTS clips for example can be rotated and 
reopened, and they open at a wide angle. However, 
TTSCs have several disadvantages:

It is commonly known that more than one TTSC is 
necessary for the treatment of large bleeding lesions 
or blood vessels with large diameters because a single 
clip can only compress small tissue areas. In addition, 
adequate space is required properly to release the 
TTSC. That is why TTSC release in angulated positions 
such as the duodenum can be tricky. 

Due to this and our results, and considering the 
costs of modern single-use TTS clip systems, we 
strive for a paradigm shift. Thus, in patients with 
circumscribed lesions of high-risk UGIB and LGIB, we 
employ OTSC as FLET.

On the other hand, it is important to understand 
the mechanism of the OTSC device. The degree of 
mobilization of the tissue into the applicator cap is 
crucial for therapeutic success. For patients who 
require an endoscopic full-thickness resection (FTRD), 
for example, a similar problem exists. In these cases, 
we identify the target tissue to resect and mobilize 
this tissue using a specially designed cap (FTRD prOVE 

Cap, Ovesco Endoscopy AG, Tübingen, Germany)[37].
Certainly, our study has some limitations, e.g., 

its retrospective nature. Moreover, only experienced 
endoscopists with a high level of expertise performed 
the procedures with the OTSC device. Nevertheless, 
the present study also has many strengths. It is a 
large, single-center study with a broad spectrum of 
bleeding lesions in the upper and lower GI tracts. 
The large number of lesions, most of which were 
characterized by a spurting and oozing quality, 
were treated only with the suction method, and the 
traumatic type of OTSC represents a homogeneous 
study cohort that allowed, for the first time, statistically 
substantiated hypotheses on the effectiveness of the 
OTSC-device.

In conclusion, the reduction of primary failure 
was best achieved in patients undergoing treatment 
of UGIB and LGIB when OTSC was used for FLET. In 
our series, FLET seems to be a predictor of successful 
reduction of rebleeding rates. 
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