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Endoscopic clipping
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Endoscopic clips are relatively new devices that have
been shown to be effective for the control of acute gastro-
intestinal hemorrhage. Various different models are
available and offer simplicity of use with relatively few

complications. Recently, endoscopic clips have been used
for a variety of non-hemorrhagic conditions. In this article
we review the literature and present current thinking
about the indications, efficacy and safety of these devices.
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INTRODUCTION

Endoscopic clips were first introduced in 1975 by
Hayashi et al.1 to treat gastrointestinal bleeding. Over
the past 30 years the clips have undergone a significant
improvement in design and are now being used for a
wide variety of indications. Here we review the liter-
ature regarding the indications, efficacy and safety of
clipping devices. Most extensively studied is the use
of clips in non-variceal upper gastrointestinal (GI)
bleeding. Most trials deal with peptic ulcers that are
actively bleeding or that demonstrate a non-bleeding
visible vessel. We also review other indications for clip
placement including treatment of fistulas, perforations,
markers for radiology, biliary cannulation and anchor-
ing stents.

Peptic ulcers and Dieulafoy’s lesions

Most of the studies on clip use, efficacy and safety have
been performed with the endoclip (or hemoclip) from
Olympus, Tokyo. There are two forms: a reusable device
in which clips are reloaded after each use or a preloaded

single use device (Quickclip, Olympus, Tokyo). This
device has two prongs and the newer models can be
rotated. The TriClip made by Cook Endoscopy, Winston-
Salem, NC is a three-pronged device with a 12-mm
opening span. The Resolution Clip (Boston Scientific,
Natick, MA), has the ability to rotate as well as to be
reopened and closed multiple times to facilitate proper
placement. The newest clip in development is the
Multi-Clip by InScope, Ethicon Endosurgery, Cincinnati,
OH. It can apply four clips sequentially without having
to exchange the deployment device down the endoscope
between each clip placement.2

Peptic ulcer bleeding is one of the main indications for
clip use. The bleeding stops spontaneously in most
patients (approximately 70–80%).3 In the subset of
ulcers that do not stop bleeding, there is a significant
mortality of 12–18%.4,5 Ulcers at risk for continued
or recurrent bleeding are identified by the presence of
active spurting or oozing blood, or the appearance of a
non-bleeding visible vessel at the time of endoscopy.6–8

Endoscopic intervention has reduced mortality in this
group to 3–6%.9–11 Different technologies have been
used to treat peptic ulcers, including injection therapy
and thermal ablation. They may be used separately or
in combination. Injecting agents include epinephrine,
hypertonic saline or alcohol. Thermal ablation is per-
formed by a bicap, heater probe or argon plasma beam
coagulation.

Clips were originally designed as an alternative treatment
to control bleeding by direct mechanical pressure. The
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clip is used to grasp and compress a bleeding vessel
similar to surgical ligation.12 The appeal of this method
is that it minimizes injury to surrounding tissues as
opposed to injection or thermal therapy.13 This may
reduce the risk of necrosis and perforation. In an animal
model, mechanical ligation methods were superior to
injection or thermal injury methods in the treatment
of mesenteric vessels greater than 2 mm in diameter.14

To achieve hemostasis with a clip requires locating
the vessel, which may be difficult in patients who
are actively bleeding. Therefore, pretreatment with
injection therapy to reduce bleeding may be required
before clip placement, negating the theoretical advan-
tage of using the clip to cause no tissue injury.12

Multiple trials have been conducted to assess the
efficacy of clipping versus other modalities. All these
studies have been performed using the Olympus endo-
clip. The main outcomes evaluated have been initial
hemostasis (at the time of first endoscopy), re-bleeding
rate (any bleeding after first endoscopy), permanent
hemostasis (no further bleeding for a defined follow-
up period), need for surgery (the failure of endoscopic
therapy) and mortality. The first uncontrolled study
of 88 patients showed a 100% initial hemostasis rate,
with five patients re-bleeding, one of whom ultimately
required surgery. This study included both lower and
upper gastrointestinal bleeds.15 A prospective look at
endoclips specifically for peptic ulcer bleeding found
an initial hemostasis rate of 95%, a re-bleeding rate
of 8%, a permanent hemostasis rate of 93% and a
mortality rate of 3% in a series of 40 patients.11

The endoclip has been compared to various injection
therapies. A retrospective review of 113 patients found
the permanent hemostasis rate for an injection using
either ethanol, ethanol plus epinephrine or aethoxy-
sclerol plus ethanol was 84% as compared to a 100%
hemostasis rate for clipping. Injection complications
included increasing the size of the ulcer bed and one
case of perforation. No complications were noted with
clipping.16 A prospective study comparing an injection
of ethanol to an endoclip application and to combina-
tion therapy (an injection followed by clip placement)
did not reach statistical significance for finding a dif-
ference in a re-bleeding rate or permanent hemostasis.
The only finding of statistical significance was that less
blood was transfused in the combination therapy group.17

In a retrospective review of endoclips compared to
hypertonic saline there was a trend towards improved
initial hemostasis and lower re-bleeding rates with the
clip. However, the results did not reach statistical signifi-
cance.18 Chou et al. evaluated 79 patients, comparing
the endoclip to a distilled water injection. Initial

hemostasis was excellent in both groups (100 vs
97.5%, for the clip and distilled water, respectively),
but there was a much higher re-bleeding rate in the
distilled water group (10.3% for the clip vs 28.2% for
distilled water, P = 0.04).13 Park et al. also saw a signifi-
cantly higher re-bleeding rate for injection therapy
alone (20%) versus injection therapy in combination
with mechanical hemostasis (banding or clipping)
(4%). Re-bleeding difference was most notable in ulcers
greater than 2 cm in diameter.19 Evaluating an epine-
phrine injection alone versus one used in combination
with clips, a prospective study found a significantly
higher re-bleed rate (21 vs 3.8%) and need for emer-
gency surgery (9 vs 0%) in the group using injection
therapy alone.20

Two studies found the results of endoscopic clipping
to be inferior. In comparing an epinephrine injection
used alone vs one used in combination with the endo-
clip, no difference was found in primary or delayed
hemostasis, surgery or mortality. The re-bleeding rate
was higher for combination therapy (4% for epine-
phrine vs 11% for epinephrine plus clip). However, the
endoclip group was older with a higher incidence of
comorbidities, including chronic renal insufficiency.9

Gevers et al. found endoscopic hemoclip placement
significantly less effective than injection therapy for
achieving hemostasis in patients with a bleeding ulcer.
The reduced efficacy of the clips was due to difficulty in
deploying the clipping device on ulcers that required a
tangential approach, especially in the duodenal bulb.
There was a 34% failure rate in control of bleeding
with a clip versus only 6% for injection therapy.21

Clip placement has also been compared to a heater
probe. Cipolletta et al. studied 113 patients and found
recurrent bleeding in 21% of patients treated with a
heater probe versus 1.8% in cases using endoclips. The
difference was felt to be due to cases with spurting
blood which dissipated the heat from the probe.
Most re-bleeding was managed endoscopically. There
was no mortality difference.10 Lin et al. prospectively
treated 80 patients and achieved 85% initial hemo-
stasis for an endoclip versus 100% for heater probe. The
posterior wall of the duodenum and the lesser curva-
ture of the stomach were areas where clip placement
was difficult and this accounted for the failures. Perma-
nent hemostasis was only 77% for the clip versus
97.5% for the heater probe. There was no difference in
the need for surgery, mortality or length of hospital
stay between the two techniques. The heater probe
offered an advantage in these ulcers that are difficult
to approach.22 In the PROTECCT_UGI Bleeding trial
endoscopic clipping was compared to the combination
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therapy of an epinephrine injection and bipolar probe
ablation, and non-statistically significant differences
were found in initial hemostasis, the time taken to
achieve initial hemostasis, re-bleeding, permanent
hemostasis, the need for surgery, length of stay in
hospital and mortality.23

Dieulafoy’s lesions are another source of upper GI
bleeding that is amenable to clip therapy. They account
for a small percentage of all upper gastrointestinal
bleeding. Prospective studies found initial hemostasis
rates at 94–95%, with re-bleeding rates of between 9
and 10%.24,25 Clipping is superior to injection therapy
alone for achieving initial hemostasis, recurrent bleed-
ing and the need for surgery.26,27 Heater probes also
have excellent rates for hemostasis, but there is no
comparative data between these and clips.

In a recent meta-analysis of the above trials for peptic
ulcer bleeding and Dieulafoy’s lesions, clip placement
was found to reduce the re-bleed rate (9.5% for the clip
vs 19% for the injection) and the need for surgery
when compared to various injection therapies. Similar
results were found for combination therapy vs an injec-
tion on its own. There are no data to compare clipping
alone to combination therapy (an injection plus clip
application). Endoclipping versus thermocoagulation
did not reveal any statistically significant differences in
initial or definitive hemostasis, re-bleeding, the need
for surgery or mortality.28 Many of the trials did not use
high-dose proton pump inhibitor therapy, which has
been shown to reduce the re-bleeding rate.29

Other causes of GI bleeding

Mallory–Weiss tears are often managed conservatively,
but a small percentage of cases with active bleeding
may require endoscopic therapy. The advantage of clip
therapy is that it can treat deeper tears and perforations
at the same time as controlling bleeding.30 Huang et al.
prospectively examined 35 active bleeders and rand-
omized them to epinephrine injection therapy or to
clip placement. Each case averaged 2.5 clips. They
achieved a 100% initial hemostasis with a 6% re-bleed
rate in each arm. All cases stabilized using the same
repeat therapy. Both the epinephrine and the clips
were equally safe and effective.31 Yamaguchi et al.
successfully clipped 26 cases of Mallory–Weiss tears
using an average of 2.8 clips per case.32

Other sources of bleeding in the GI tract can also be
managed with clipping devices. Endoscopic clips have
been used on gastric tumors, post-sphincterotomies,
arterio–venous malformations and diverticular bleeds.33,34

The clip has been placed across the mouth of the

bleeding diverticulum as well as on the vessel in the
diverticulum. The clip can also serve as a marker for
angiography, should bleeding continue.

Post-polypectomy bleeding occurs in less than 1% of
cases and is often managed conservatively. Cases with
continued bleeding may require endoscopic interven-
tion. Clips were successful in providing hemostasis in
a series of 42 patients.15 In a large review of over 9000
colonoscopies, the authors found endoclips to be 100%
successful in controlling 45 immediate post-polypectomy
and post-biopsy bleeds. They reported one failure in
controlling 18 delayed post-polypectomy bleeds.35

Endoscopic clips are used to prevent post-polypectomy
bleeding36 especially in cases with large polyps, using
a cutting current, and patients on anticoagulation. Due
to the low incidence of this type of bleeding, it is diffi-
cult to power a study high enough to prove a difference
prospectively. For patients who must remain on anti-
coagulants such as warfarin, clips have been proposed
as a way to perform a polypectomy while keeping the
incidence of bleeding to a minimum. A case report
described the removal of a 6-cm duodenal polyp from
a patient on Coumadin therapy, and with the use of a
hemoclip on the stalk there was no bleeding.37 Friedland
and Soetikno reported on a series of 41 polypectomies
on patients with an average international normalized
ratio of 2.3. All the polyps were less than 1 cm in diameter.
With prophylactic clip placement they reported zero
post-polypectomy bleeds.38 There is conflicting evi-
dence on the prevention of bleeding after the resection
of large polyps. Sobrino-Faya et al. retrospectively studied
223 polypectomies, of which only large polyps
(>15 mm) were routinely clipped. Thirty cases were
clipped before the polypectomy and four cases were
clipped after the polypectomy. They had only one case
of mild immediate bleeding, which was stopped with
the placement of a second clip.39 In comparison, Shioji
et al. found a 0.98% delayed bleeding rate in patients
who had an endoscopic mucosal resection with a pro-
phylactic clip placement versus a 0.96% delayed bleed-
ing rate in patients without a clip placement.40 It has
been argued that this study may have been underpow-
ered.41 Another retrospective look at 152 flat lesion
polypectomies using pure cutting current with a pro-
phylactic clip placement experienced no perforations
or delayed bleeds. But there was no comparison group
to determine an outcome without the clips.41

Non-bleeding indications

Endoscopic clips have been used to close a variety of
small perforations and fistulas throughout the gastro-
intestinal tract. Closing anastomotic leaks and fistulas
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has been demonstrated in various case reports. Favor-
able outcomes depend on rapid clip deployment to
minimize bacterial contamination.12 Successful clip-
ping of esophageal perforations due to pneumatic
dilation,42,43 traumatic nasogastric tube placement44

and an acute perforation from ingesting a fish bone45

has been described. A gastric perforation secondary to
the snare excision of a gastric leiomyoma46 and an
EMR excision of a dysplastic lesion47 have been suc-
cessfully clipped. Clips have been used in duodenal
perforations caused by a sphincterotomy48 a biliary
stent49 and a polypectomy.50–52 Fan et al. were able to
close a 1-cm posterior duodenal wall perforation
after a polypectomy using a combination of clippings
followed by a band ligation.50 Post-colonoscopy
perforations have been treated as well.53,54 Anastomotic
leakages in esophagogastric surgery55 and esopha-
gopleural fistulas56 have been closed. Clips have been
used in conjunction with Argon plasma beam coagula-
tion.57 Closures of a percutaneous endoscopic gastro-
stomy tube fistula created by the inadvertent removal
of the tube58 and a colocutaneous fistula59 have been
reported. In the colon, case reports show the closure of
a colovesical fistula60 and closure of a fecal fistula after
appendectomy using clips.61

Jejunal feeding tube placement can often be difficult
and the tube refluxing back into the stomach occurs
frequently. A clip-assisted jejunal feeding-tube (J-tube)
placement has been utilized to prevent this occur-
ance.62 In a report of two cases, Frizzell et al. described
placing a loop of suture string at the end of a J-tube,
and using a Resolution Clip to snare it. Withdrawing
the clip within the endoscope, the scope is then
advanced distally to the proximal jejunum. There the
Resolution Clip is extended and then deployed to the
mucosa, thereby anchoring the distal end of the J-
tube. This method prevents retracting the tube along
with the endoscope, and provides a short-term anchor
for it.63

Clips have been used in radiology. An interventional
radiology series of 13 patients found that the place-
ment of a metallic clip facilitated arterial embolization
of peptic ulcer bleeds. In six of the patients this was
believed to be essential.64 As compared to India ink for
marking lesions such as tumors, the short time span of
clip adherence makes it a less effective marker.65

Endoscopic clips can anchor esophageal stents. Sriram
et al. describe a case of a patient with a broncho-
esophageal fistula secondary to cancer. A stent was
placed to wall off this fistula. However, due to a lack of
esophageal luminal involvement there was a high risk

of stent migration. A clip was placed to anchor the
stent, and X-ray demonstrated that the stent location at
4 weeks post-procedure was appriopriate.66

One case report described clip placement to alter the
biliary anatomy to help in biliary cannulation. Careful
placement was necessary, as errant clip placement can
obstruct duct outflow. The traction applied can also
alter the anatomy and make interpretation of the
cholangiogram difficult.67

Comparison and safety

Few studies have been performed to compare one type
of clip with another. In an animal model comparing
the TriClip, Quickclip and the Resolution Clip, hemo-
stasis rates were 100% for all models. All these devices
required a similar learning curve for successful place-
ment, and none interfered with the ulcer healing.
The grasp and release mechanism was important for
repositioning and resulted in less clips being lost. At
times the thin prongs of the TriClip sliced through the
sides of ulcers. Short-term retention rates were signi-
ficantly lower for the TriClip (less than 1 week). The
Quickclip retention time averaged 2 weeks versus 4 weeks
for the Resolution Clip.68 In humans, the endoclip was
compared to TriClip placement in peptic ulcer bleeds.
Primary hemostasis was 94% for the endoclip versus
76% for the TriClip. Of the 12 TriClip patient failures,
10 were successfully clipped using the endoclip, an
83% salvage rate. The differences between these clips
in the re-bleeding rate, the need for surgery, hospital stay
and mortality did not reach statistical significance.69

The use of endoscopic clips has been safe. There are
very few reports of adverse events. There are only two
case reports of perforation, one occurring after clip-
ping a post-polypectomy bleed site70 and the other
occurring after clipping a Dieulafoy’s lesion inside of a
duodenal diverticulum.71 The clips have been found to
grasp only the mucosal and submucosal layers, and
will dislodge after a short retention period. The clips
are metal, and will conduct a current after application.

The duodenal bulb, lesser curvature of the stomach and
posterior wall of the proximal body and cardia can be
difficult for clip placement. The necessary tangential
approach may make clip placement a blind proce-
dure.10,13,21 In a prospective study of 77 patients, there
was a 16.9% failure rate in bulb and posterior antrum
lesions.72 The misfire rate is as high as 42% of cases.10

The average number of clips used per case is between
2.8 and 3.0.10,15,20,23 Stronger ligating forceps are needed
to hold onto chronic ulcers with fibrotic bases.23 The
size of the defects that can be treated is limited by the
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size of the clip.10,21 These figures are based on studies
using endoclips. Further study with newer clip techno-
logy, such as those that can grasp and release, and have
improved rotation ability, may show reduced rates of
misfiring, of failed hemostasis and of the number of
clips used per case.

CONCLUSION

In summary, clips have been proved to be a valuable
alternative method of controlling hemostasis by using
mechanical pressure. There is no injury to surrounding
tissue with this method, and the clips do not interfere
with healing. Prospective studies have shown that clips
are superior to injection therapy in controlling ulcer
bleeding. In comparison to thermal ablations they
appear to be of similar efficacy. However, in areas that
are difficult to approach and where clip placement is
tangential, thermal methods may be preferred. Clips
have also been successfully used in treating many other
forms of GI tract bleeding including Dieulafoy’s, Mal-
lory–Weiss tears, diverticular and post-polypectomy
bleeding. Many endoscopists also use clips to prevent
post-polypectomy bleeding, especially in cases involv-
ing coagulation issues or large polyps. But the evidence
has not been conclusive in determining the benefit of
this. Case reports have shown the wide variety of uses,
ranging from anchoring stents, catheters and feeding
tubes to closing fistulas and small perforations. The
clips are very safe to use and learning how to use them
is rapid. Further study is needed to define the role of
clips used on their own versus clips used in combina-
tion therapy, the efficacy of the newer clips and the effi-
cacy of different clips compared to each other.
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