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Abstract
Background Effective hemostasis is essential to prevent rebleeding. We evaluated the efficacy and feasibility of the Over-
The-Scope Clip (OTSC) system compared to combined therapy (through-the-scope clips with epinephrine injection) as a 
first-line endoscopic treatment for high-risk bleeding peptic ulcers.
Methods We retrospectively analyzed data of 95 patients from a single, tertiary center and underwent either OTSC (n = 46) 
or combined therapy (n = 49). The primary outcome of the present study was the efficacy of the OTSC system as a first-line 
therapy in patients with high-risk bleeding peptic ulcers compared to combined therapy with TTS clips and epinephrine 
injection. The secondary outcomes included the rebleeding rate, perforation rate, mean procedure time, reintervention rate, 
mean procedure cost and days of hospitalization in the two study groups within 30 days of the index procedure.
Results All patients achieved hemostasis within the procedure; two patients in the OTSC group and four patients in the 
combined therapy group developed rebleeding (p = 0.444). No patients experienced gastrointestinal perforation. OTSC had 
a shorter median procedure time than combined therapy (11 min versus 20 min; p < 0.001). The procedure cost was superior 
for OTSC compared to combined therapy ($102,000 versus $101,000; p < 0.001). We found no significant difference in 
the rebleeding prevention rate (95.6% versus 91.8%, p = 0.678), hospitalization days (3 days versus 4 days; p = 0.215), and 
hospitalization costs ($108,000 versus $240,000, p = 0.215) of the OTSC group compared to the combined therapy group.
Conclusion OTSC treatment is an effective and feasible first-line therapy for high-risk bleeding peptic ulcers. OTSC confers 
comparable costs and patient outcomes as combined treatments, with a shorter procedure time.
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Over recent years, advances in endoscopic and pharmaco-
logical therapies have reduced the continued and recurrent 
bleeding rates in upper gastrointestinal bleeding [1]. Nev-
ertheless, nonvariceal upper gastrointestinal bleeding is a 
common medical condition that account for over 300,000 
hospitalizations in the USA annually, and carries consid-
erable morbidity and mortality risks and health economic 
burdens [2]. Achieving endoscopic hemostasis at the time 
of the index endoscopy is essential to stop active bleeding, 
prevent rebleeding, and avoid the need for angiographic or 

surgical interventions, which are associated with consider-
able adverse events [3]. Rebleeding in particular directly 
increases the morbidity and mortality rates of patients with 
nonvariceal upper gastrointestinal bleeding [2]; thus, achiev-
ing primary hemostasis and preventing rebleeding are key 
goals of endoscopic therapy.

Endoscopy with combined therapy, such as including 
the deployment of through-the-scope (TTS) hemostatic 
clips, is the currently recommended first-line therapy for 
gastroduodenal peptic ulcer bleeding [4]. TTS clips, how-
ever, have limited hemostatic efficacy in ulcers with a 
fibrotic base, ulcers that are actively bleeding, and ulcers in 
difficult-to-access anatomical locations, such as the gastric 
lesser curvature, cardia, and within the posterior duodenal 
wall [5]. Combination therapy with TTS clips and diluted 
epinephrine injection or thermal therapy is superior over 
monotherapy for high-risk bleeding ulcers; however, patients 
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with refractory ulcers are still referred for salvage surgery or 
angioembolization [6].

The Over-The-Scope Clip (OTSC) system (Ovesco® 
Endoscopy AG, Tubingen, Germany) is an effective rescue 
therapy for severe bleeding in patients who have failed to 
achieve hemostasis with TTS clips or combined therapy [7]. 
In a randomized clinical trial, the OTSC system proved to be 
superior to standard therapy in patients with recurrent pep-
tic ulcer bleeding, with a 42.4% absolute difference [8]. In 
addition, the OTSC system is effective in treating perforated 
peptic ulcers < 15 mm [9]; in these cases, surgical interven-
tions are avoided and oral feeding is resumed within a short 
time. Finally, OTSC treatment confers a low rebleeding rate 
compared to combined therapy.

A previous study showed that when used as a first-line 
therapy in patients with high-risk nonvariceal upper gastro-
intestinal bleeding, the OTSC system had a 100% hemostasis 
rate, with no cases of rebleeding during the 30-day follow-
up period [10]. This study, however, lacked a comparison 
group. Consequently, we established a control study group to 
compare OTSC with the combined technique. Specifically, 
we aimed to evaluate the efficacy of the OTSC system as a 
first-line therapy in patients with high-risk bleeding ulcers 
compared to the combined treatment of TTS clips and epi-
nephrine injection.

Methods

Study design

This was an observational, analytic, retrospectively cohort 
study. There were analyzed a database from patients who 
presented with high-risk ulcer-related gastrointestinal bleed-
ing between May 2014 and September 2018 in a single, 
tertiary center of Ecuador. The local Institutional Review 
Board of the Instituto Ecuatoriano de Enfermedades Diges-
tivas approved the study protocol. The study was conducted 
in accordance with the Declaration of Helsinki. All patients 
provided written informed consent for the endoscopic pro-
cedure. All authors had access to the study data and have 
reviewed and approved the final manuscript.

Study population

An ulcer was considered to be a high-risk bleeding peptic 
ulcer when (a) located in a major arterial territory (gastrodu-
odenal or left gastric artery), (b) with a large-caliber artery 
(> 2 mm) visible during esophagogastroduodenoscopy, and/
or c) with a fibrotic base or high-risk endoscopic stigmata 
(Forrest classification types I and II). No patients had under-
gone a previous endoscopic treatment attempt for bleeding 
management.

Patients were excluded from the analysis if they had 
bleeding secondary to varices, they underwent OTSC 
deployment for the closure of a fistula or tissue defect, 
the bleeding did not meet the criteria for high-risk ulcer 
bleeding, or they were lost to follow-up. All endoscopic 
and medical records were reviewed by three physicians 
(R.O., J.A.-V., J.B-B).

Study outcomes

The primary outcome of the present study was the efficacy 
of the OTSC system as a first-line therapy in patients with 
high-risk bleeding peptic ulcers compared to combined 
therapy with TTS clips and epinephrine injection. Fea-
sibility was defined as the successful performance of the 
endoscopic technique. Efficacy was defined as immediate 
hemostasis with hemodynamic stability achieved during 
the index procedure and prevention of rebleeding within 
30 days after treatment.

The secondary outcomes included the rebleeding rate, 
perforation rate, mean procedure time, reintervention rate, 
mean procedure cost and days of hospitalization in the 
two study groups within 30 days of the index procedure. 
Rebleeding was defined as a drop-in hemoglobin of > 2 g/
dL accompanied by clinical signs of rebleeding. Procedure 
time was defined as the time it took the endoscopist to 
complete the procedure from scope in to scope out, includ-
ing the mounting of the clips (OTSC or TTS).

Endoscopic technique

The decision to use TTS clips or OTSC was based on the 
preference of the endoscopist in each case and device 
availability in the endoscopic unit. Endoscopic proce-
dures were performed by two experienced endoscopists 
(C.R.-M., J.A.-V.), who trained the same length of time in 
both types of techniques. For the endoscopic procedure, 
the patient was sedated with intravenous propofol, with 
continuous monitoring of the vital signs. The endoscopic 
procedure was performed after adequate fluid resuscitation 
and the achievement of hemodynamic stability.

All patients were treated with proton pump inhibitors. 
Patients were continuously monitored after the procedure, 
and the decision to keep them hospitalized or to discharge 
them was based on the clinical scenario. Patients were fol-
lowed two days either during hospitalization or through a 
visit at the clinic and after 30 days through a clinic visit 
with esophagogastroduodenoscopy as part of the institu-
tional protocol.
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OTSC therapy

The OTSC system was attached to the tip of a gastroscope 
(EG-i10 Pentax Medical, Montalve, NJ, USA) that was 9.8 mm 
in diameter with a working channel diameter of 3.2 mm. The 
applicator cap was mounted on the tip of the endoscope carry-
ing the OTSC. The thread was used to release the OTSC and 
was fixed to the applicator cap. The hand wheel was used to 
wind the thread and to apply the OTSC.

A 11/6 T nontraumatic OTSC was used with a 9-mm clip-
ping width and a 16.5-mm maximum cap outer diameter. The 
OTSC was deployed by rotating the handle attached to the 
working channel of the endoscope, as in the endoscopic band 
ligation technique.

Combined therapy

For combined therapy, Resolution™ hemostatic clips (Boston 
Scientific®, Marlborough, USA) were used for all procedures. 
The number of clips was based on the operator’s preference in 
accordance with the clinical case. Epinephrine (1:10,000 epi-
nephrine solution) was injected via a 25-G Carr-Locke injec-
tion needle (US Endoscopy, Heisley, Ohio, USA).

Statistical analyses

Continuous variables are described as the mean (standard devi-
ation) or median (range: minimum–maximum) if they showed 
a normal distribution (Kolmógorov-Smirnov test). Categori-
cal variables are described as the frequency (%). Both types 
of variables were compared between the groups (OTSC vs. 
combined therapy) using corresponding contrast hypothesis 
tests. The total cost per study group is expressed in US dol-
lars (USD): this cost included both the overall procedure cost 
(endoscopy, clips, and epinephrine ampoule) and the hospi-
talization cost. A simple cost-effectiveness ratio (SCER) for-
mula was used to compare the relationship between the median 
total cost by study group and the rate of rebleeding prevention 
(main study outcome). The incremental cost-effectiveness ratio 
(ICER) was calculated when appropriate. A p value < 0.05 was 
considered statistically significant. Data analysis was evalu-
ated by a biostatistician (M. P-T) and performed in R v.3.4.3 
(R Foundation for Statistical Computing; Vienna, Austria).

SCER =
median total coststudy group

% rebleeding preventionstudy group

Results

Patients demographics

From May 2014 to September 2018, 285 patients were 
admitted to the institution for nonvariceal upper gastroin-
testinal bleeding management. A total of 95 patients met 
the inclusion criteria and were included in the analysis; of 
these patients, 46 received OTSC therapy and 49 received 
combined treatment. The median age was 62 (18.0–95.0) 
years, and 32.6% of the patients were female (Fig. 1).

Twenty-three patients in the cohort were taking oral 
anticoagulants at the time of presentation; 12 in the OTSC 
group and 13 in the combined therapy group (p = 1.00). 
We found that most lesions in the study cohort were gas-
tric ulcers (71.6%); 32/46 (69.6%) in the OTSC group and 
36/49 (73.5%) in the combined therapy group. We found 
no statistically significant difference in the age, number 
of patients on oral anticoagulants, history of nonsteroidal 
anti-inflammatory drug use, previous red blood cell pack-
age transfusion for achieving hemodynamic stability, ulcer 
location, or size of ulcers. Most ulcers had an IIA Forrest 
classification (Fig. 2, Table 1).

Treatment costs

We found a significant difference in the number of clips 
required between the groups (p < 0.001). Specifically, the 
median number of OTSC procedures was one (range: 1–3), 
while the median number of TTS clips (used in combined 
therapy) was two (range: 1–8). In Ecuador, the cost of 
esophagogastroduodenoscopy with one OTSC deployment 
is $1016.00 and the cost of esophagogastroduodenoscopy 
with combined therapy consisting of TTS clips and epi-
nephrine injection is $794.00 ($219 for one TTS clip, 
$175.00 for epinephrine injection).

We also found a significant difference in the median 
procedure cost between groups (p < 0.001), based on 
OTSC costing $1,020.00 (range: 1020.00–2250.00) and 
combined therapy costing $1010.00 (795.00–2330.00). 
The median duration of hospitalization in the study was 
4 days (range: 1–28 days), with no statistically significant 
difference between the study groups (3 days for OTSC 
and 4 days for combined therapy; p = 0.215) (Table 2). 
We also found no statistically significant difference in 
the total cost of therapy, including the endoscopic pro-
cedure and hospitalization, between the two groups 
(p = 0.652). OTSC system group total cost was $2810.00 
(range: 1610.00–18400.00) compared to $319,000 (range: 
139,000–18000.00) for the combined therapy (Table 3). 
Combined therapy with TTS clips and epinephrine 
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injection exhibited a statistically significant inferior 
median cost of endoscopic therapy compared to the OTSC 
system treatment; however, overall cost including hospi-
talization was not statistically different (Fig. 3). 

Treatment efficacy and safety

We found no difference between the efficacies of either 
therapy: both approaches resulted in hemostatic and 

Fig. 1  Flowchart of the study 
population allocation in the 
study and rebleeding outcome

Fig. 2  Over-the-scope clip 
placement: a 25-mm ulcer 
located in the gastric lesser cur-
vature with a fibrotic base and a 
visible vessel (A). Endoscopic 
view of the placement of OTSC 
system over the same ulcer (B)



2202 Surgical Endoscopy (2021) 35:2198–2205

1 3

Table 1  Baseline characteristics of the study population

a Mann–Whitney U test
b Chi-squared test
c Fisher’s exact testd
d Patient considered at a high risk of bleeding because of ulcer location in major vessel territory

Overall (n = 95) Over-The-Scope Clip 
(n = 46)

Combined therapy (n = 49) p value

Age (years), median (range) 62.0 (18.0–95.0) 62.5 (18.0–93.0) 61.0 (20.0–95.0) 0.718a

Sex (female), n (%) 31 (32.6) 16 (34.8) 15 (30.6) 0.830b

No anticoagulation, n (%) 70 (75.7) 34 (73.9) 36 (73.4) 1.00b
History of NSAIDs, n (%) 6 (6.3) 3 (6.5) 3 (6.1) 1.000c

History of transfusions, n (%) 15 (15.8) 9 (19.6) 6 (12.2) 0.486b

Size of ulcers (mm), median (range) 12 (6–33) 12 (6–25) 12 (8–33) 0.988a

Bleeding site, n (%) 0.846b

 Gastric 68 (71.6) 32 (69.6) 36 (73.5)
 Duodenal 27 (28.4) 14 (30.4) 13 (26.5)

Forrest classification, n (%) 0.009b

 IA 4 (4.2) 3 (6.5) 1 (2.0)
 IB 11 (11.6) 8 (17.4) 3 (6.1)
 IIA 68 (71.6) 33 (71.7) 35 (71.4)
 IIB 9 (9.5) 0 (0) 9 (18.4)
 IIC 1 (1.1) 0 (0) 1d (2.0)
 IB & IIa 2 (2.1) 2 (4.3) 1(0)

Table 2  Study outcomes: endoscopic technique, rebleeding, and hospitalization

a Mann–Whitney U test
b Fisher’s exact test

Overall (n = 95) Over-The-Scope Clip 
(n = 46)

Combined therapy (n = 49) p value

Number of clips (n), median (range) 1 (1–8) 1 (1–3) 2 (1–8) < 0.001a

Epinephrine injection (n) 49 (51.6) 0 (0) 49 (100) n/a
Procedure time (min), median (range) 15.0 (10.0–40.0) 11.0 (10.0–15.0) 20.0 (15.0–40.0) < 0.001a

Rebleeding prevention rate, n (%) 89 (93.7) 44 (95.6) 45 (91.8) 0.678b

Rebleeding, n (%) 6 (6.3) 2 (4.3) 4 (8.2) 0.678b

 < 48 h 3 (3.2) 0 (0) 3 (6.1)
 ≥ 48 h 3 (3.2) 2 (4.3) 1 (2.0)

Length of hospitalization (days), median (range) 4.00 (1.00–28.0) 3.00 (1.00–28.0) 4.00 (1.00–28.0) 0.215a

Table 3  Cost-effectiveness analysis

a Mann–Whitney U test

Over-The-Scope Clip (n = 46) Combined therapy (n = 49) p value

Endoscopy cost (USD) 400.00 400.00 n/a
Clips cost (USD), median (range) 616.00 (616.00–1850.00) 439.00 (220.00–1760.00) < 0.001a

Epinephrine injection cost (USD), median (range) 0.00 176.00 n/a
Overall procedure cost (USD), median (range) 1020.00 (1020.00–2250.00) 1010.00 (795.00–2330.00) < 0.001a

Hospitalization cost (USD), median (range) 1800.00 (599.00–16800.00) 2400.00 (599.00–16800.00) 0.215a

Total cost (USD), median (range) 2810.00 (1610.00–18400.00) 3190.00 (1390.00–18000.00) 0.652a
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hemodynamic stability in all patients after the index proce-
dure. No patients experienced gastrointestinal perforation 
within 30 days of the index procedure. No patients in the 
study experienced any adverse events as a consequence of 
the anesthesia and no patients died within 30 days of the 
procedure. OTSC had a 100% success rate for achieving pri-
mary hemostasis as combined therapy with TTS clips and 
epinephrine injection.

Rebleeding

Overall, six patients in the study experienced rebleeding 
(6.31%). In the OTSC group, two patients experienced 
rebleeding > 48 h (on days 5 and 15 of follow-up) after the 
index procedure. One of the affected patients was taking 
warfarin for atrial fibrillation, he had three antral ulcers 
that were successfully treated with one OTSC per ulcer but 
the reintroduction of warfarin initiated rebleeding on day 
15 that required argon plasma coagulation. Histological 
analysis of the gastric ulcer isolated from the other affected 
patient showed a malignancy-related ulcer. The ulcer was 
retreated with a second OTSC, and no further rebleeding 
occurred.

In the combined therapy group, four patients experienced 
rebleeding. Three of these patients rebled within 48 h of the 
index procedure, for which two required an OTSC clip, and 
one required argon plasma coagulation. The fourth patient 
rebled 7 days after the index procedure, which required 
argon plasma coagulation. These cases of rebleeding were 

not associated with oral ASA or anticoagulant treatment. 
Overall, both treatments were safe with a low incidence of 
rebleeding.

Procedure time

Regarding the median procedure time, we found a signifi-
cant reduction in the median procedure time in the OTSC 
group (11 min, range: 10–15 min) compared to that in 
the combined therapy group (20 min, range: 15–40 min) 
(p < 0.001) (Fig. 4).

Fig. 3  Median costs associ-
ated with OTSC and combined 
therapy. The box plots indicate 
the per 1/100 patients in whom 
rebleeding was prevented by the 
OTSC treatment. The associated 
cost corresponds to a simple 
cost-effectiveness ratio of 
$29.38 for OTSC and $34.75 for 
combined therapy

Fig. 4  Median procedure times for OTSC and combined therapy. A 
statistically significant decrease in the procedure time was found in 
the OTSC group
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Discussion

The present study aimed to compare the efficacy of the 
OTSC system and combined therapy with TTS clips and 
epinephrine injection as a first-line endoscopic treatment 
for high-risk bleeding peptic ulcers. Here, we found that 
OTSC treatment is as effective as combined therapy with 
TTS clips and epinephrine injection for managing high-
risk bleeding ulcers. While we found a trend toward a 
reduced rebleeding rate in the OTSC group compared with 
that of the combined therapy group, this was not signifi-
cantly different between the groups. The rebleeding events 
that occurred in the OTSC group were not associated with 
OTSC deployment; instead, they were associated with 
either anticoagulant therapy or neoplasia. Interestingly, 
OTSC treatment conferred a significantly reduced median 
procedure time compared to combined treatment; however, 
OTSC system tends to cost more per endoscopic treatment. 
Overall, our findings confirm that OTSC-based treatment 
of high-risk ulcers is effective, safe, and easy to perform 
in high-risk patients as a first-line monotherapy.

The literature regarding the efficacy of OTSC treat-
ment for nonvariceal gastrointestinal bleeding is scant, 
especially in the setting of first-line treatment. Most data 
regarding OTSC treatment have been derived from patients 
with refractory bleeding after the failure of conventional 
methods, and in whom the OTSC system was used as res-
cue therapy before surgical or radiological re-intervention 
[7, 8, 11]. In these cases, however, the previous treatment 
attempt might have influenced the effectiveness of OTSC, 
resulting in rebleeding [8, 12].

Recently, Brander et al. published a retrospective study 
of 67 patients with a high risk of gastrointestinal bleed-
ing as an adverse outcome, including patients with peptic 
ulcers, nonpeptic ulcers, and other lesions in the upper 
and lower digestive tract. The researchers found an 81.3% 
success rate in managing high-risk bleeding with OTSC 
[11]. Only 12 gastric ulcers and 31 duodenal ulcers were 
included in the analysis, and at least one previous interven-
tion had been attempted in 26.9% of cases, followed by the 
use of the OTSC system as rescue therapy; these issues 
limit the evaluation of the OTSC system as a first-line 
therapy and likely contribute to the reduced overall suc-
cess rate compared with that found in our study (95.6%). 
Additionally, 18 patients experienced rebleeding in this 
cohort; 12/18 rebled directly from the OTSC site, and 9/12 
required repeat endoscopic and radiological intervention.

In another retrospective study, Richter-Schrag et al. 
demonstrated that second-line endoscopic treatment with 
the OTSC system had a significantly higher rebleeding 
risk compared to first-line endoscopic treatment, with an 
8.2% rebleeding rate described for first-line therapy and 

a 28.2% rebleeding rate described for second-line therapy 
(OR 5.3, p = 0.008) [13]. Thus, the use of the OTSC sys-
tem as first-line endoscopic treatment determines a higher 
primary hemostasis success and a lower rebleeding rates 
over second-line endoscopic treatment with the same 
OTSC system, demonstrating that primary OTSC treat-
ment is an independent predictor to prevent rebleeding [11, 
13]. Moreover, failed primary endoscopic hemostasis is an 
independent factor for rebleeding and is associated with 
increased mortality in patients with nonvariceal gastroin-
testinal bleeding [14].

In another study, Manno et al. retrospectively evaluated 
40 consecutive patients who underwent OTSC treatment 
as a first-line option. Primary hemostasis was achieved in 
all patients, with no cases of rebleeding during the 30-day 
follow-up period; unfortunately, this study lacked rand-
omization and a control group [10].

Conventional hemostasis therapies, such as contact 
thermal devices, TTS clips, epinephrine injection, and 
combined treatment, have proven to be effective in most 
patients with peptic ulcer bleeding. Mechanical, thermal or 
combined therapy does, however, fail in 5–20% of patients 
[15, 16]. In patients with high-risk lesions, bleeding might 
be difficult to manage due to the size, anatomical site, or 
presence of a fibrous base or large vessel. In this patient 
group, we propose that the OTSC system might be useful 
for reducing the procedure and anesthesia time and avoid-
ing rebleeding and the need for reintervention.

In our cohort of patients treated with the OTSC system 
as a first-line therapy, only two patients (4.34%) experi-
enced rebleeding. In one case, the rebleeding was associ-
ated with oral anticoagulant therapy: switching to heparin 
and argon plasma coagulation resolved the rebleeding. In 
the other case, rebleeding was associated with a malignant 
ulcer in which the OTSC migrated, and the deployment of 
a second OTSC was required to overcome the rebleeding. 
We consider that the adequate reintroduction of oral anti-
coagulants with close monitoring is essential in patients 
treated for ulcers with a high risk of rebleeding. In addi-
tion, in cases of ulcers with a high suspicion of neoplasia, 
endoscopists should attempt to avoid shallow placement or 
premature clip deployment to avoid OTSC therapy failure.

Technically, we consider that TTS clips might have a 
limited application compared to OTSCs due to the rela-
tively small size of the TTS clip scope. This small size 
results in a restricted amount of tissue being compressed 
during deployment, inadequate hemostasis for large-size 
vessels, and the requirement for more than one clip to 
achieve hemostasis [5]. Indeed, despite the high-quality 
evidence available for TTS clips and combined therapy 
with epinephrine injection in treating peptic ulcer bleeding 
[6], we found that the OTSC system as a monotherapy is 
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as effective as the combined therapy, with a significantly 
decreased median procedure time.

Finally, a previous cost-effectiveness analysis suggested 
that OTSC treatment in patients with recurrent peptic ulcer 
bleeding is associated with a lower cost compared to TTS 
clips if rebleeding after OTSC treatment is low [17]. In 
our study, we found no difference in the overall cost of the 
endoscopic procedure and hospitalization between patients 
treated with OTSCs or combined therapy. A multicenter 
clinical trial is currently underway to assess the efficacy of 
the OTSC system in comparison with combined therapy for 
the treatment of upper nonvariceal gastrointestinal bleed-
ing with a high risk of recurrence; we anticipate that the 
data from this trial will address various remaining issues 
regarding primary treatment of high risk of rebleeding peptic 
ulcers.

The present study carries limitations inherent with its 
nonrandomized retrospective design, which can lead to 
selection bias. In addition, procedures were performed by 
two endoscopists in a single tertiary center, limiting the 
generalizability of these findings. However, considering the 
limited data available evaluating the efficacy of the OTSC 
system as an initial therapy for high-risk bleeding ulcers, we 
consider that our findings are novel and open the discussion 
of considering the OTSC system as a first-line or a rescue 
therapy in patients at a high risk of gastrointestinal bleeding. 
Multicenter, controlled randomized clinical trials compar-
ing these two endoscopic techniques are now necessary to 
demonstrate the real clinical impact of using the OTSC sys-
tem as a first-line therapy in the management of high-risk 
bleeding ulcers.
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