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Abstract

Background and study aims The over-the-scope clip

(OTSC; Ovesco, Tübingen, Germany) is a novel endo-

scopic clipping device designed for tissue approximation.

The device has been used in the closure of fistulas and

perforations. We hereby report a series of patients with

high-risk non-variceal upper gastrointestinal bleeding

(NVUGIB) lesions in whom OTSCs were used as first-line

endoscopic treatment.

Patients and methods We prospectively collected and

retrospectively analysed data over a period of 12 months

from October 2013 to November 2014 from all consecutive

patients who underwent emergency endoscopy for acute

severe high-risk NVUGIB and were treated with OTSC as

primary first-line therapy.

Results We included forty consecutive patients with

mean age 69 years (range 25–94 years). All patients were

treated with the non-traumatic version of the OTSC system

(23 with the 11 mm version and 17 with the 12 mm ver-

sion). Indications for OTSC treatment included gastric

ulcer with large vessel (Forrest IIa) (n = 8, 20 %), duo-

denal ulcer (Forrest Ib) (n = 7, 18 %), duodenal ulcer with

large vessel (Forrest IIa) (n = 6, 15 %), Dieulafoy’s lesion

(n = 6, 15 %) and other secondary indications (n = 13,

32 %). Technical success and primary haemostasis were

achieved in all patients (100 %). No re-bleeding, need for

surgical or radiological embolization treatment or other

complications were observed during the follow-up period

of 30 days.

Conclusions We conclude OTSC placement as a first-line

endoscopic treatment seems to be effective, safe and easy

to perform and should be considered in patients with high-

risk NVUGIB lesions.
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Despite major advances in the management of non-variceal

upper gastrointestinal bleeding (NVUGIB) over the past

decade including prevention of peptic ulcer bleeding,

optimal use of endoscopic therapy and high-dose proton

pump inhibition, this still carries considerable morbidity,

mortality and health economic burden [1]. Of particular

note are the re-bleeding rates, one of the most crucial

predictive factors of morbidity and mortality that has not

significantly improved as evident from longitudinal data in

the past 15 years [2, 3]. Although huge advances have been

made in terms of therapeutic endoscopic devices available

today, complete haemostasis of complicated lesions (i.e.

severe bleeding from large vessels or fibrotic ulcer) still

remains a challenge and can be difficult to achieve. In

particular, traditional clipping devices often appear tech-

nically difficult to place and insufficient to provide ade-

quate tissue compression to obliterate large bleeding

vessels [4, 5]. The over-the-scope clip (OTSC) (Ovesco

Endoscopy AG, Tubingen, Germany) system is a recently
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developed endoscopic device. In a preliminary experience,

it has been successfully used in patients with severe

bleeding or deep wall lesions, or perforations of the GI

tract [6]. A recent study has demonstrated the efficacy and

safety of OTSC in patients undergoing emergency endo-

scopy for severe acute NVUGIB after failure of conven-

tional techniques [7]. To the best of our knowledge, no

studies have been performed investigating the use of OTSC

as first-line endoscopic treatment in patients with high-risk

NVUGIB. We, hereby, report a retrospective analysis of

prospectively collected data in patients with high-risk

NVUGIB treated with OTSC as first-line endoscopic

treatment based at a high-volume endoscopy unit.

Patients and methods

We prospectively collected data over a period of

12 months between October 2013 and November 2014

from all consecutive patients who underwent emergency

endoscopy for acute severe NVUGIB treated with OTSC as

primary therapy. Data were entered into a dedicated

structured database and retrospectively analysed (Fig. 1).

All endoscopic procedures were carried out in an inpa-

tient setting, under deep sedation with anesthesiologist

support, and performed by highly skilled endoscopists.

Lesions deemed as high risk for re-bleeding were treated

with the non-traumatic OTSC as first-line endoscopic

treatment. Lesions were defined at high risk for re-bleeding

if at least one of the following characteristics were present:

Dieulafoy’s lesions; gastric or duodenal ulcers classed as

Forrest Ia, Ib and IIa with large vessel; and ulcers larger

than 2 cm and/or with fibrous component and/or located in

critical areas (i.e. angular incisura and posterior wall of the

duodenal bulb).

Data on re-bleeding; need for surgical or radiological

embolization intervention; and complications and death

within 30 days from the endoscopic procedure were also

recorded on the database (Fig. 2).

Results

During the study period, 40 consecutive patients (33 males

and 7 females with a mean age of 69 year (range

25–94 years) with severe acute NVUGIB were treated with

OTSC as first-line endoscopic treatment. Data were

prospectively collected into a structured database and ret-

rospectively analysed. The demographic and clinical

characteristics of the patients are presented in Table 1. All

patients were treated with the non-traumatic version of the

OTSC system (23 with the 11 mm version and 17 with the

12 mm version).

Indications for OTSC treatment included gastric ulcer

with large vessel (Forrest IIa) (n = 8, 20 %), duodenal

ulcer (Forrest Ib) (n = 7, 18 %), duodenal ulcer with large

vessel (Forrest IIa) (n = 6, 15 %), Dieulafoy’s lesion

(n = 6, 15 %) and other secondary indications (n = 13,

32 %). Sixteen (40 %) patients had gastric or duodenal

ulcer [20 mm (20–29 mm: n = 10, 25 %; [30 mm:

n = 6, 15 %) (Table 1).

Technical success and primary haemostasis were

achieved in all patients (100 %). None of patients were

reported to have re-bleeding or required surgical or radio-

logical embolization treatment. No other complications

were observed during the 30-day follow-up period.

Fig. 1 Duodenal ulcer with large vessel Fig. 2 Duodenal ulcer with large vessel after the OTSC treatment
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Three patients (7 %) died during the hospitalization for

causes not related to bleeding. All these patients were ASA

IV, and they died of complications related to pre-existing

severe comorbidities (one died of advanced colonic cancer,

one died of severe sepsis and one died of stroke). No

complications related to the OTSC treatment were regis-

tered during the follow-up period.

Discussion

Our study shows the effectiveness of the OTSC as first-line

endoscopic treatment in patients with high-risk non-var-

iceal upper gastrointestinal bleeding. Currently, the gold

standard for the management of NVUGIB is mechanical

therapy with hemoclips and thermal therapy, alone or in

combination with injection therapy. Several studies and a

recent meta-analysis have demonstrated the inferiority of

adrenaline injection therapy compared to other endoscopic

haemostatic treatment in terms of re-bleeding. However,

mechanical or thermal therapy fail to stop bleeding in

5–12 % of patients [8, 9]. The limits of current endoscopic

therapies are linked to different variables such as type and

size of the lesion to be treated, anatomical site, and pres-

ence of large vessels exposed. High-risk lesions may be

technically difficult to manage, resulting in a failure of

endoscopic treatment.

From a technical point of view, the limits of hemoclips

application are well known. The limited diameter of the

working channel of the endoscope results in a relatively

small size of a through-the-scope clip and, therefore,

allowing compression of limited amounts of tissue.

Accordingly, the haemostatic effect may not be sufficient

for large-size vessels, and there is often the need to apply

more than one clip to achieve an effective haemostasis. The

OTSC system was designed to overcome the limitations of

traditional through-the-scope clips allowing a significantly

larger mechanical circumferential compression of large

tissue areas, surrounding the vessel without direct trauma.

It has been shown to be effective in the endoscopic treat-

ment of fistulas, perforations and GI bleeding. Preliminary

data suggested its possible role in GI bleeding. Kirschniak

et al. [10] treated 12 patients with upper GI bleedings; most

of them were caused by peptic ulcer disease. Primary

haemostasis was achieved in all cases. In two cases, a

secondary bleeding occurred. In one case, it was observed

12 h after OTSC treatment of a Mallory–Weiss lesion, and

in the other case, it occurred 7 days after treatment of

bleeding duodenal ulcer. This study demonstrated the

efficacy of OTSC in upper GI bleeding; however, authors

did not specify the characteristics of the lesions treated in

terms of Forrest classification, location and size, debarring

the assessment of its possible advantage versus standard

endoscopic therapy.

A recent study demonstrated efficacy and safety of the

OTSC for the treatment of patients with severe acute upper

and lower GI bleeding unresponsive to conventional

treatment, resulting in a salvage endoscopic treatment

during NVUGIB emergencies [7]. In this study, 23 cases

with GI bleeding unresponsive to conventional endoscopic

treatment modalities were treated with OTSC and retro-

spectively analysed. Primary haemostasis with OTSC was

achieved in 22/23 patients. In one patient with a posterior

wall duodenal ulcer, emergency selective radiological

embolization was required to stop bleeding after failure

of the OTSC procedure. Re-bleeding was observed in

two cases; both cases were successfully re-treated

Table 1 Demographic and clinical characteristics of the study

population

n 40

Median age (years) 69 (25–64)

M/F 33/7

ASA score

I 13 (32.5 %)

II 13 (32.5 %)

III 10 (25 %)

IV 4 (10 %)

Type of lesions

Gastric ulcer Forrest IIa 8 (20 %)

Duodenal ulcer Forrest Ib 7 (17.5 %)

Duodenal ulcer Forrest IIa 6 (15 %)

Dieulafoy’s lesion 6 (15 %)

Gastric ulcer Forrest Ib 5 (12.5 %)

Gastro-jejunal anastomotic lesion 3 (7.5 %)

Gastric ulcer Forrest Ia 2 (5 %)

Mallory Weiss 2 (5 %)

Duodenal ulcer Forrest Ia 1 (2.5 %)

Localization of the lesions

Gastric antrum 14 (35 %)

Duodenal bulb-posterior wall 10 (25 %)

Duodenal bulb-anterior wall 5 (12.5 %)

Duodenal bulb-superior wall 4 (10 %)

Gastric fundus 3 (7.5 %)

Distal oesophagus 3 (7.5 %)

Gastric body 1 (2.5 %)

Size of the lesions

\10 mm 9 (22.5 %)

10–19 mm 14 (35 %)

20–29 mm 10 (25 %)

[30 mm 7 (17.5 %)

Version of the OTSC

Non-traumatic 11 mm 23 (57.5 %)

Non-traumatic 12 mm 17 (42.5 %)
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endoscopically. Authors concluded that OTSC is an

effective and safe endoscopic tool for treatment of patients

with severe acute upper GI bleeding unresponsive to con-

ventional treatment modalities, although the proportion of

high-risk patients were not stated. A more recent study

reported a series of patients in whom OTSCs were used for

endoscopic control of refractory or major upper gastroin-

testinal bleeding [11]. A total of nine patients were

recruited to the study. Six of them had undergone previous

endoscopic haemostasis therapy. The median size of the

ulcers was 2.5 cm. All the ulcers and tumours demon-

strated the presence of a visible vessel on endoscopy. The

technical success rate of OTSC was 100 %, and endoscopic

haemostasis was achieved in all patients. Two patients

experienced re-bleeding, which required further interven-

tion, and hence, the clinical effectiveness was 77.8 %.

Authors concluded that OTSC should be considered in

patients with refractory bleeding after failure of conven-

tional methods of endoscopic haemostasis, before surgery

or angiographic embolization. Analyzing the results of

these two studies, we could suppose that previous endo-

scopic treatment, i.e. clip, could hamper OTSC application

resulting in re-bleeding. Up to date, no data on the efficacy

of the OTSC as first-line endoscopic treatment in patients

with NVUGIB have been published. In our study, we used

OTSC in challenging lesions with intention to treat and

were able achieve technical and clinical success in all the

patients. During the 30-day follow-up, none of the 40

patients had a recurrence of bleeding requiring second-

look endoscopy, radiological embolization or surgery

intervention.

However, our study presents some limitations, i.e. the

lack of randomization and the limited sample size.

Moreover, a bias related to the execution of the proce-

dures in a tertiary referral centre, experienced in the

technical positioning of OTSC for other indications (fis-

tulas, anastomotic dehiscence’s and perforations), may be

considered.

In conclusion, to the best of our knowledge, no study has

been performed investigating the use of OTSC as first-line

endoscopic treatment in patients with high-risk NVUGIB.

In our series, OTSC placement as a first-line endoscopic

treatment seems to be effective, safe and technically easy

to perform.

Our data are certainly encouraging although randomized

controlled trials are needed in order to confirm the value,

efficacy and safety of the OTSC in this field.
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