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Introduction

The endoscopic clips were first described by Hayashi in Japan 
in 1975.[1] After improvement in the design, it was used by 
Soehendra in patients of  upper gastrointestinal (GI) bleeding 
for hemostasis.[2] Later on, these clips were improved as 
reloadable, preloaded quick clip, and rotatable clip. A new 
type of  clip was introduced in the year 2010, working on a 
different principle as compared to the previous clips which were 
through‑the‑scope (TTS); this clip was over the scope before 
deployment loaded on a cylinder. The deployment was similar 
to band ligation, was named as over‑the‑scope clip (OTSC), 
and was commonly known as the “bear claw.”

Over‑the‑scope Clip Device

The device consists of  a preloaded cylinder with the 
clip and thread, a thread retriever, and the release hand 
wheel [Figure 1].[3] The clip is made up of  nitinol alloy, 
which allows a high grade of  elasticity[4] and comes in three 

different types: Type “a” (rounded) is with blunt spikes and 
meant for compression effect particularly in the thinner walled 
esophagus and colon, Type “t” (pointed) has teeth with small 
spikes which not only compresses the tissue but also has 
better anchoring, and the third Type “gc” (longer pointed) has 
elongated teeth with spikes, which is specific for closure of  
the stomach wall which has maximum thickness as compared 
to duodenum and colon.

The applicator cap, with a mounted nitinol clip, is affixed 
to the tip of  the endoscope in a manner similar to that of  a 
variceal band ligation cap. The clip fits onto the cylindrical 
cap in the open position. Caps are available in three 
diameters to accommodate various endoscope diameters: 
(1) 11 mm (designed for endoscope diameters 8.5–11 mm), 
(2) 12 mm (for endoscope diameters 10.5–12 mm), and 
(3) 14 mm (for endoscope diameters 11.5–14 mm). With the 
applicator cap attached to the endoscope, the corresponding 
outer diameter of  the instrument is 16.5, 17.5, or 21 mm, 
respectively. Caps are also available in two depths (3 and 6 mm) 
to allow variation in the amount of  tissue grasped during 
approximation. The commonly used depth is of  6 mm which 
has adequate depth for retrieval of  the tissue in the cylinder 
for better deployment of  the clip.
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enables a dynamic closure of  the tissue avoiding inadequate 
closure overtime which usually occurs in fixed suture loops.[4,5]

Procedure
The clip cylinder is fixed on the tip of  the endoscope until the 
stopper in the cap, if  it is not done up to the stopper, it could 
slide forward when turning the hand wheel which may lead 
to clipping of  the instrument. In case there is failure to do so, 
the cap should be reapplied till the stopper in the cap under 
the endoscopic view.

First, the bleeding source should be identified by diagnostic 
endoscopy, followed by application of  the cap with the clip 
over the tip of  the endoscope. The thread is retrieved by the 
retriever through the suction channel and fixed to the release 
handle wheel. The bleeding site is identified and sucked into 
the cap, followed by release of  the clip by rotating the release 
wheel. In patients who develop iatrogenic perforation of  the 
bowel, twin grasper is used to grasp the two edges and the 
retraction of  the tissue in the cap is followed by release of  
clip and withdrawal of  the twin grasper. Patients of  chronic 
inflammatory fistula have fibrosis along with inflammation 
making it difficult to suck or grasp; therefore, the anchor is 
required, which not only anchor the tissue but also guide the 
cap to the lesion which is then retrieved into the cap followed 
by release of  the clip and withdrawal of  the anchor.

Discussion

OTSC is a new endoscopic modality which has proven to 
be safe and effective treatment in patients with GI bleed, 
perforations, anastomotic leaks, and chronic GI fistulae. In 
patients presenting with GI bleed who have relapsed after 
conventional treatment, OTSC has been found to be technically 
successful in 100% and clinically successful in 94–100% 
cases [Table 1].[6‑11,21] In patients with iatrogenic perforation 
and anastomotic leaks, overall technical success of  OTSC is 
85–100% and clinical success is 80–100% [Table 2].[6‑9,12‑18,21] 
Patients with chronic fistula have fibrosis with chronic 
inflammation. The technical success in such patients is 
75–100% and clinical success is 75–100% [Table 3].[6,7,12,14‑16,21]

With respect to Indian literature on OTSCs, a recent 
prospective trial by Goenka et al. has shown a technical and 

Assist devices
There are three additional instruments available that facilitate 
the use of  OTSC.

Twin grasper
This device has two separate, lateral, independently controlled, 
mobile jaws [Figure 1][3] which help in approximating the 
wound edges before deploying the clip. It is particularly useful 
for larger defects and chronic defects associated with indurated 
tissue where suction alone may be inadequate to approximate 
tissue. It is available in flexible catheter length of  165 and 
220 cm for use with gastroscope and colonoscope, respectively. 
An endoscope working channel of  at least 3.2 mm is required 
to use this device with the OTSC system. The approximated 
tissue is then pulled into the applicator cap; additional suction 
is applied if  necessary, and the clip is then deployed by turning 
the hand wheel.

Anchor
This device is used to retract hard and fibrotic tissue into 
the cap when simple suction or the twin grasper may not be 
effective. This accessory consists of  a 165 cm long flexible 
catheter with three retractable needle pins [Figure 1].[3] On 
releasing, the three pins pierce tissue along a curved path, 
thereby anchoring it. The tissue can then be pulled into the 
applicator cap, suction is applied if  necessary, and the clip 
is deployed. The anchor is then retracted and removed. An 
endoscope working channel of  at least 3.2 mm is required to 
use this device with the OTSC system.

Reloader
After deployment of  the initial clip, this device [Figure 1][3] 
assists in mounting additional clips onto the applicator cap. 
This device is useful if  more than 1 clip is to be placed in the 
same treatment session.

Functional principle
The OTSC works on the principle of  dynamic compression 
that it compresses the tissue in between its teeth and the space 
between the teeth allows microperfusion of  the clipped tissue. 
Therefore, there is no necrosis of  the clipped tissue. The clip 

Figure 1: The OTSC system[3]

Table 1: Studies showing success rates of over‑the‑scope 
clip in gastrointestinal hemorrhage
Author Number 

of lesions
Technical 

success (%)
Clinical 

success (%)
Albert et al.[6] 7 100 (7/7) 57 (4/7)
Baron et al.[7] 7 100 (7/7) 100 (7/7)
Kirschniak et al.[8] 7 100 (7/7) 100 (7/7)
Kirschniak et al.[9] 27 100 (27/27) 100 (27/27)
Repici et al.[11] 7 100 (7/7) 100 (7/7)
Manta et al.[10] 30 100 (30/30) 97 (27/30)
Goenka et al.[21] 6 100 (6/6) 100 (6/6)
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clinical success rate of  100% and 83.3% in GI hemorrhage 
and GI defects, respectively. This study also highlighted the 
fact that tattooing to mark the leak site can help in accurate 
deployment and thus increase the success rate of  OTSCs.[21]

OTSC comprises newer generation clips which have several 
advantages with respect to TTS clips. Due to its large size and 
the use of  the cap and tissue graspers (forceps or anchor), the 
OTSC system allows for the entrapment of  a larger amount 
of  tissue and provides high stability and closure and minimal 
strain on surrounding tissue, thereby preventing ischemia 
or cutting the tissue. The OTSCs is designed to create a 
full‑thickness closure of  perforations, whereas a TTS clip can 
compress only a limited amount of  tissue. Accordingly, the 
hemostatic effect of  OTSC is more in comparison with TTS 
clips. The clinical success also appears to be better than TTS 
clips in the closure of  iatrogenic perforations, and the average 
number of  OTSC clip required is much less than the TTS 
clips.[18] While TTS clips are effective for leaks smaller than 
10 mm, OTSC are preferred for larger defects (20–30 mm).[19] 
However, if  reloading of  clips is required, OTSC require 
removal of  endoscope whereas TTS clips do not. Another 
disadvantage is that OTSC are of  large diameter and therefore 
utmost care has to be taken while introducing them through 
physiologically narrow spaces such as cricopharynx or the 

pylorus. There are case reports of  iatrogenic perforations with 
OTSCs which are rare with TTS clip.[18]

As far as limitations of OTSC are concerned, studies have shown 
that OTSCs are not suitable for the closure of  chronic lesions 
with hard, severely fibrotic wounds because it is difficult to draw 
such a lesion into the top of  the device. In addition, the OTSCs 
are also not recommended for defects larger than 30 mm.[20]

Conclusion

The OTSC clip is a new endoscopic treatment for acute GI 
hemorrhage, iatrogenic perforation, anastomotic leak, and 
chronic fistula with fair technical and clinical success rate and 
may be a good alternative to surgery, especially in situations 
where surgery is not feasible.
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