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Overview

• Situations for Urgent/Emergent Scope
• Food Impaction of Foreign Body
• Overt Significant GI Bleeding
• Perforation
• Colonic Volvulus

• Tools for Each Scenario



Transparent Cap

• Shown to improve visualization
• Can push behind folds
• Helpful in identifying bleeding

vessels
• Serves to tamponade
• Also used to suction contents

into the cap
• Helpful in loosening food boluses

Yap CK, Ng HS. Cap-fitted gastroscopy improves visualization and 
targeting of lesions. Gastrointest Endosc. 2001 Jan;53(1):93-5



the gastric chamber, it was possible to identify, at the apical
portion of the duodenal bulb, an active ulcer. The cap and
underwater technique allowed proper exposure of the re-
gion and identi!cation of active nonpulsatile bleeding
(Forrest Ib) (Fig. 5). Dual endoscopic therapy was
performed with the injection of adrenaline solution
(1:10.000) and electrocoagulation with a bipolar probe.
The electrocoagulation therapy exposed a vascular stump
with a visible rupture point that was successfully treated.

DISCUSSION

The technical dif!culty in visualizing and treating endo-
scopic hemorrhagic lesions during an upper digestive
endoscopy may occur owing to its unfavorable location,
the instability of the device in relation to the injury, or
the presence of folds in proximity to the bleeding site,
among other factors. Locations with tangential visualization

include the esophagus, the cardiac region, the posterior
wall of the stomach body, the duodenal bulb in its poste-
rior wall, and the apical region, toward the second
duodenal portion.3

In the case series presented, 2 patients presented fresh
blood residue without adequate identi!cation of the
source of bleeding. Two other patients had partial or
limited visualization of the bleeding site, preventing the
application of adequate hemostatic therapy. In all cases,
the use of a transparent plastic cap, attached to the distal
end of the endoscope, and the use of the underwater tech-
nique allowed perfect visualization of the operative !eld
and successful hemostasis.

The use of endoscopic caps is well described as an aid in
the identi!cation of lesions in pleated and sinuous regions,
as well as an aid to improve endoscope stability.5 The use
of this device also facilitates the control of GI bleeding as it
improves endoscopic reach, the visualization of the
bleeding site, and hemostatic rates.5,6

In some of the cases presented, the source of bleeding
was the duodenum, a region often dif!cult to evaluate. The
cap allowed us to push aside folds, stabilize the tip of the
gastroscope, and expose bleeding sites while maintaining a
certain distance from the endoscopic lens, allowing an
optimal focus distance (essential for good endoscopic eval-
uation). In addition, the endoscopist can apply a certain
amount of pressure against the duodenal wall, decreasing
local venous return, which facilitates bleeding manage-
ment and visualization.

In case 2, the bleeding source was located at the distal
esophagus. This region can be dif!cult to manage owing to
its tangential position in relation to the gastroscope and
the presence ofmucosal folds. The tonus of the lower esoph-
ageal sphincter in this region can pose an extra challenge to
proper endoscopic evaluation. The cap allows modi!cation
of the visual angle, giving a more frontal view of the esopha-
geal wall. It allows proper targeting of the bleeding site as it
promotes an ideal and constant focal distance.5

Figure 3. Duodenal ulcer with active pulsating bleeding (Forrest IA).

Figure 4. Mallory-Weiss tear with no active bleeding.

Figure 5. Duodenal bulb ulcer with active nonpulsating bleeding (Forrest
IB).
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used in all cases. The decision to attach the plastic cap was
made after the identi!cation of technical dif!culties that
could be better overcome with this device.

RESULTS

Four patients with UGIB were selected. Three patients
presented with duodenal bleeding (1 in the bulb and 2
in the second portion of duodenum), and 1 had the source
of bleeding located in the distal esophagus.

Patient 1
An 81-year-old man undergoing chemotherapy for a

metastatic rectal neuroendocrine tumor underwent an
EGD for digestive hemorrhage externalized by melena.

During the endoscopic examination of the second
portion of the duodenum, fresh clots were identi!ed,
removed, and mobilized into the gastric chamber. The un-
derwater evaluation showed suggestive signs of active
bleeding (the water in the region failed to remain clean).
The bleeding source, however, could not be identi!ed.

With the attachment of the cap, a punctate vascular
lesion (Yano type 3) with pulsatile active bleeding was iden-
ti!ed (Fig. 1). Hemostasis was achieved with submucosal
injection of adrenaline solution (1:10.000), followed by
bipolar electrocoagulation. Since the patient was receiving
anticoagulation therapy, 2 hemostatic clips were also
applied.

Patient 2
A 66-year-old man with a medical history of ischemic

stroke who was receiving warfarin-based anticoagulation
therapy presented with hematemesis. The EGD (per-
formed after clinical compensation) revealed the presence
of fresh blood residue at the esophageal lumen with no
evident hemorrhagic focus identi!ed. With the aid of a
cap associated with the underwater technique, it was

possible to determine the presence of oozing active
bleeding arising from the microvascular network (vasa
vasorum) of the distal esophageal mucosa, without any
structural lesions associated (Fig. 2). After all of the water
was suctioned from the esophageal lumen, hemostatic
powder (HemoSpray, Cook Medical, Winston-Salem, NC)
was applied, with immediate interruption of the bleeding.

Patient 3
An 81-year-old woman was diagnosed with biliary

pancreatitis and submitted to an ERCP with papillotomy.
She evolved with late-onset papillary bleeding with the
need for endoscopic hemostasis that was performed with
an hemostatic clip. A new episode of UGIB with hemody-
namic instability occurred 1 week later.

EGD identi!ed a large amount of blood at the distal por-
tions of the duodenum. No bleeding from the papillotomy
site was identi!ed. With the aid of the cap and underwater
technique, a small duodenal ulcerwith arterial bleeding (Forr-
est IA) was discovered (Fig. 3). The endoscopic treatment
consisted of submucosal injection of adrenaline solution
(1:10.000) followed by endoscopic clipping. The bleeding
was controlled, and no recurrences were evidenced.

Patient 4
A 77-year-old man with no signi!cant medical history was

admitted for intense vomiting followed by hematemesis.
Endoscopy showed a small esophageal laceration along
the Z line with no active bleeding (Fig. 4). At !rst it was
not possible to identify the lesion owing to the typical
mucous pleating of the region. With the aid of the cap
separating the folds, it was possible to identify a small
laceration (Mallory-Weiss tear). The gastric chamber,
however, had a moderate quantity of fresh blood, a
scenario inconsistent with a gastroesophageal laceration
with no active bleeding.

At the apical portion of the duodenal bulb, we observed
a fresh blood clot. After proper mobilization of the clot to

Figure 1. Vascular lesion, Yano type 3, with active bleeding, located in
the second portion of duodenum.

Figure 2. Oozing active bleeding from the vasa vasorum of the distal
esophagus.
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the gastric chamber, it was possible to identify, at the apical
portion of the duodenal bulb, an active ulcer. The cap and
underwater technique allowed proper exposure of the re-
gion and identi!cation of active nonpulsatile bleeding
(Forrest Ib) (Fig. 5). Dual endoscopic therapy was
performed with the injection of adrenaline solution
(1:10.000) and electrocoagulation with a bipolar probe.
The electrocoagulation therapy exposed a vascular stump
with a visible rupture point that was successfully treated.
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The technical dif!culty in visualizing and treating endo-
scopic hemorrhagic lesions during an upper digestive
endoscopy may occur owing to its unfavorable location,
the instability of the device in relation to the injury, or
the presence of folds in proximity to the bleeding site,
among other factors. Locations with tangential visualization

include the esophagus, the cardiac region, the posterior
wall of the stomach body, the duodenal bulb in its poste-
rior wall, and the apical region, toward the second
duodenal portion.3

In the case series presented, 2 patients presented fresh
blood residue without adequate identi!cation of the
source of bleeding. Two other patients had partial or
limited visualization of the bleeding site, preventing the
application of adequate hemostatic therapy. In all cases,
the use of a transparent plastic cap, attached to the distal
end of the endoscope, and the use of the underwater tech-
nique allowed perfect visualization of the operative !eld
and successful hemostasis.

The use of endoscopic caps is well described as an aid in
the identi!cation of lesions in pleated and sinuous regions,
as well as an aid to improve endoscope stability.5 The use
of this device also facilitates the control of GI bleeding as it
improves endoscopic reach, the visualization of the
bleeding site, and hemostatic rates.5,6

In some of the cases presented, the source of bleeding
was the duodenum, a region often dif!cult to evaluate. The
cap allowed us to push aside folds, stabilize the tip of the
gastroscope, and expose bleeding sites while maintaining a
certain distance from the endoscopic lens, allowing an
optimal focus distance (essential for good endoscopic eval-
uation). In addition, the endoscopist can apply a certain
amount of pressure against the duodenal wall, decreasing
local venous return, which facilitates bleeding manage-
ment and visualization.

In case 2, the bleeding source was located at the distal
esophagus. This region can be dif!cult to manage owing to
its tangential position in relation to the gastroscope and
the presence ofmucosal folds. The tonus of the lower esoph-
ageal sphincter in this region can pose an extra challenge to
proper endoscopic evaluation. The cap allows modi!cation
of the visual angle, giving a more frontal view of the esopha-
geal wall. It allows proper targeting of the bleeding site as it
promotes an ideal and constant focal distance.5

Figure 3. Duodenal ulcer with active pulsating bleeding (Forrest IA).

Figure 4. Mallory-Weiss tear with no active bleeding.

Figure 5. Duodenal bulb ulcer with active nonpulsating bleeding (Forrest
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Use of Cap for Food Bolus

Video courtesy of 
Shahab Mehdizadeh via 
YouTube.



Coagulation Forceps

• Initially developed for treatment of 
bleeding during endoscopic resection
• Soft coagulation, 80 watts, effect 4 (ERBE 

VIO)
• For ulcer bleeding, forceps are applied in

the closed position, with soft coagulation 
applied for 1-2 seconds; reapply as needed
• More controlled application, less damage to

surrounding tissue

TTS clips were speci!cally developed for endoscopic he-
mostasis in the GI tract and have been in use for many
years (Video 1, available online at www.VideoGIE.org).
They are composed of 3 main components: a metallic
double-pronged clip, a delivery catheter, and a handle
used to operate and deploy the clip.3 The orientation of
some clips can be adjusted by rotating the handle itself
or a component of the handle. Some clips can be
reopened after initial closure before deployment. TTS
clips of various sizes and lengths are commercially
available (Table 4).

Cap-mounted clips were developed for endoscopic
closure of GI perforations and !stulae, but they also have util-
ity in hemostasis. Compared with TTS clips, cap-mounted
clips are able to compress a larger amount of tissue.14

Currently, 2 cap-mounted clip systems are commercially
available; the over-the-scope clip system (OTSC, Ovesco
Endoscopy AG, Tübingen, Germany) and the Padlock system
(US Endoscopy) (Fig. 2). Both systems are cleared by the
FDA for hemostatic indications.15

The OTSC system comprises an application cap with a
preloaded nitinol clip that is mounted onto the distal tip
of an endoscope. The mounted clip is attached to a
rotating wheel installed on the handle of the scope by a
string that runs through the instrument channel of the
endoscope. Rotating the wheel on the handle releases
the clip from the cap. The setup and deployment of these
clips is similar to band ligators used to treat esophageal
varices. Three variants of the clip are available, with
differing con!gurations of the tissue-grasping teeth: type

a (atraumatic), type t (traumatic), and type gc (gastric !s-
tula closure).14 The type a clip is marketed for
hemostasis applications. The clips are available in 3 sizes,
with the variation corresponding to different diameters of
the application cap, which is necessary for compatibility
with a range of endoscope outer diameters (8.5 mm to
14.5 mm). Two proprietary devices are available to
further retract tissue into the cap if needed: a dual-arm for-
ceps (“OTSC Twin Grasper”) and a tissue anchoring tripod
(“OTSC Anchor”).16

The Padlock system consists of an application cap with a
preloaded nitinol clip that is mounted onto the distal tip of
an endoscope and is attached to a releasing mechanism
installed on the handle of the scope by a linking cable.
As opposed to the OTSC system, the linking cable runs
outside the scope, not within the instrument channel.15

This design theoretically may allow for more ef!cient
suction of tissue into the cap.15 The Padlock system is
available in 2 options: “Padlock Clip” for endoscopes
between 9.5 mm and 11 mm in outer diameter, and
“Padlock Clip Pro-Select” for endoscopes between
11.5 mm and 14 mm in outer diameter.17

Endoscopic suturing devices. An endoscopic sutur-
ing device (OverStitch, Apollo Endosurgery, Austin, Tex,
USA) is currently available for clinical use. The primary ap-
plications of this device are perforation closure and bariat-
ric treatment.15 It is FDA cleared for soft tissue
approximation.15 Use of this device for attaining
hemostasis in bleeding gastric and anastomotic ulcers has
been described.18,19

Figure 1. Colonic (left) and gastric (right) Coagrasper hemostatic forceps. (Image used with permission from Gastrointest Endosc 2015;81:1311-25.)
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• RCT with 112 patients with
Forrest 1a, 1b, or 2a gastric or
duodenal ulcer bleeding
• Initial hemostasis in 98.2% 

MHFSC vs 80.4% in HC 
• Bleeding recurrence in 3.6% 

MHFSC vs 17.7% HC
• Shorter procedures, shorter 

LOS in MHFSC group

ORIGINAL ARTICLE: Clinical Endoscopy

Comparison of monopolar hemostatic forceps with soft
coagulation versus hemoclip for peptic ulcer bleeding:
a randomized trial (with video)

Bilal Toka, MD,1 Ahmet Tarik Eminler,1 Cengiz Karacaer, MD,2 Mustafa Ihsan Uslan,1 Aydin Seref Koksal,1

Erkan Parlak1

Sakarya, Turkey

Background and Aims: Although various methods are used in the treatment of peptic ulcer bleeding, there is
not a standard recommended approach. The choice depends on multiple factors such as location of the ulcer,
clinical experience of the endoscopist, and local facilities of the clinic. We aimed to compare the ef!cacy of mo-
nopolar hemostatic forceps soft coagulation (MHFSC) and hemoclips (HCs) in the treatment of peptic ulcer–
related upper GI bleeding.

Methods: The study group included patients who had GI bleeding due to Forrest 1a, 1b, and 2a gastric or
duodenal ulcers within 1 year. Patients with bleeding diathesis, history of gastrectomy, pregnancy, or younger
than age 18 years were excluded. The remaining were randomized to MHFSC and HC treatment groups and
compared in terms of clinical and endoscopic features, initial hemostasis success rates, recurrent bleeding rates
within the !rst 7 days, time to achieve hemostasis, length of hospitalization stay, and adverse events.

Results: One hundred twelve patients were randomized to MHFSC (nZ 56) and HC (nZ 56) groups. There was
no statistically signi!cant difference between the groups with respect to demographic features, medications, un-
derlying chronic diseases, location, and Forrest classi!cation of the ulcers. The initial hemostasis success rate was
98.2% (55/56) in the MHFSC group and 80.4% (45/56) in the HC group (P Z .004). Recurrent bleeding was de-
tected in 2 patients in the MHFSC group (3.6%) and 8 patients in the HC group (17.7%; P Z .04). The duration of
endoscopic procedures (302 ! 87.8 vs 568 ! 140.4 seconds) and the length of hospital stay (3.50 ! 1.03 vs 4.37
! 1.86 days) were signi!cantly shorter in the MHFSC group. There were no adverse events in either group.

Conclusions: MHFSC is more effective in achieving initial hemostasis compared with HCs in the treatment of
peptic ulcer bleeding and provides a shorter procedure time and a lower recurrent bleeding rate. (Gastrointest
Endosc 2019;89:792-802.)

Acute upper GI bleeding is a medical emergency encoun-
tered worldwide, with an estimated annual incidence of 40
to150per100,000population. It is a frequent cause of hospital
admissions and carries amortality rate of up to 10%, especially

in the elderly.1,2 Gastric and/or duodenal ulcers are the most
common causes of acute upperGI bleeding. Acid suppression
therapy and endoscopic methods constitute the mainstay of
treatment.3 Endoscopy has a high sensitivity and speci!city

Abbreviations: ESD, endoscopic submucosal dissection; HC, hemoclip;
MHFSC, monopolar hemostatic forceps soft coagulation.
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DEFINITIONS

Initial hemostasis success was de!ned as the cessation
of active bleeding, which was maintained during a 2-min-
ute observation period. This was achieved either by coag-
ulation of the protruding vessel with MHFSC, which
results in the disappearance of the vessel and the forma-
tion of a cavity, or grasping the vessel and its peripheral tis-
sue with HCs. Hemostasis time was de!ned as the time
from placement of the clear cap on the therapeutic scope
until hemostasis was achieved, excluding the observation
time. Recurrent bleeding was de!ned as bleeding that
developed within 7 days after endoscopic treatment. The
overall success of endoscopic treatments was de!ned as
the permanent control of the !rst bleeding or recurrent
bleeding episodes by endoscopic treatment methods
without necessitating an interventional radiologic or surgi-
cal treatment. Adverse events were classi!ed according to
the American Society for Gastrointestinal Endoscopy
guidelines.16

Outcomes
The primary outcome of the study was initial hemostasis

success. Secondary outcomes were recurrent bleeding
rate, time to achieve hemostasis, total transfusion require-

ment, length of hospital stay, adverse events, and overall
success of the endoscopic treatments.

Statistical analysis
Sample size was calculated based on our past experi-

ence and the literature data. Rates of initial hemostasis
achievement by MHFSC and HC treatments were 96%
and 78.5%, respectively.9,10,12,14,17 Accordingly, we planned
a total of 56 patients per group, considering an alpha error
of .05 to achieve a statistical power of 80%.

Statistical analyses were performed by using IBM SPSS
Windows 24 (IBM, Armonk, NY). Results were expressed
as a mean ! standard deviation. The statistical analysis
was performed as an intention to treat analysis. Quantita-
tive data were compared by the Student t test if the param-
eters were normally distributed and Mann-Whitney U test
in case of non-normally distributed parameters. The c2

or Fisher exact tests were used for the comparison of qual-
itative data. Signi!cance was considered at P < .05.

RESULTS

Study population
Two hundred forty-!ve patients were admitted to our

clinic with hematemesis or melena during the study

Figure 2. Application of MHFSC to an oozing visible vessel with a diameter smaller than 2 mm. A, Ulcer with an oozing vessel is seen on the anterior wall
of the bulbus. B, MHFSC is applied to the center of the vessel after epinephrine injection. C, Immediately after hemostasis. D, Five days after hemostasis.
MHFSC, Monopolar hemostatic forceps with soft coagulation.
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cause perforation.12 The ef!cacy of argon plasma
coagulation in the treatment of projectile ulcer bleeding
remains controversial. In addition, it may have some
disadvantages, such as bloating and abdominal
discomfort.32

MHFSC is a relatively new thermal treatment method that
automatically works at a lower voltage compared with other
thermalmethods. Tissue is coagulatedwithout any carboniza-
tion.14 The coagulation does not extend to deeper tissues,
and the incidence of perforation is lower than other
thermocoagulation methods, such as heater probe. The
coagulated tissue also has a high electrical resistance, which
prevents over-coagulation.33 There are other reasons
beyond the decreased risk of perforation in MHFSC
compared with heater probe. For example, duration of
activation cannot be determined during heater probe
thermocoagulation, and the entire amount of preselected
joules is automatically delivered. However, activation can be
terminated during MHFSC, which decreases the risk of
unnecessary coagulation and perforation. Furthermore, scar
tissue may adhere to the heater probe and detach on its
removal, which increases the risk of perforation. MHFSC
does not carry such a risk. On the other hand, low voltage
may not be enough for coagulation when the outer surface

of the bleeding vessel is covered by blood residue and
excessive liquid contents, such as water instilled through the
working channel of the endoscope. In this case, "uids must
be aspirated as much as possible before starting coagulation,
which can be considered as a disadvantage of the MHFSC.

Prior studies demonstrated that MHFSC was a safe
method and had a low risk of perforation.12,34 If the bleeding
vessel is small in size, it can be grasped by the forceps and
coagulation can be ensured after a better visualization.11

MHFSC can also be effectively performed in the treatment
of lesions in tangential position, which are dif!cult to treat
by other mechanical methods, such as the HC, and in the
treatment of large ulcers with !brous base.

Our study also con!rmed that MHFSC can be successfully
performed in the treatment of bleeding ulcers that could not
be treated byHC, such as ulcers in dif!cult locations or those
with a rigid and !brous base. In our study, we did not grasp
the vessels with forceps before coagulation.

We believe there are some differences between the use
of MHFSC in the treatment of ESD and ulcer bleeding. First,
the ability to grasp the vessel is an advantage of hemostatic
forceps during the treatment of ESD bleeding because it
stops bleeding and allows the endoscopist to see the exact
location of the bleeding point. Thus, coagulation can be
limited to a targeted area, which is important for the success
of the ESD procedure. However, we believe it is hard to
grasp the vessels in ulcer bleeding, especially those larger
than 2 mm because the surrounding tissue may be !brotic,
and repeated failed attemptsmay increase bleeding. Second,
the vessel is gently pulled before coagulation in ESD
bleeding. This pulling maneuver may lead to detachment
of the vessel and its surrounding tissue from the forceps in
case of an ulcerwith a!brotic base. Becausewedidnot grasp
the vessels with the forceps before coagulation, clinicians
may suggest that similar ef!cacy can be obtained with
snare-tip soft coagulation. Only 1 study showed that snare-
tip soft coagulation achieved effective (91%) and safe hemo-
stasis in the treatment of bleeding during resection of
colonic polyps. The wire diameter of the snares used in

TABLE 2. Comparison of the treatment results between MHFSC and HC groups

MHFSC group (n [ 56) HC group (n [ 56) P value

_Initial hemostasis success 55 (98.2) 45 (80.4) .004

Recurrent bleeding 2 (3.6) 8 (17.7) .040

Overall success of endoscopic treatment 56 (100) 56 (100)

No. of major adverse events (perforation or worsening of bleeding) 0 0

No. of angiographic embolization/emergency surgery 0 0

Hospital stay, days, mean ! SD 3.50 ! 1.02 4.37 ! 1.86 .016

No. of mortalities 0 0

Total blood transfusion, units, mean ! SD 1.61 ! 1.25 2.14 ! 1.67 .170

Total procedure time, sec, mean ! SD 302.00 ! 87.79 568.45 ! 140.40 .001

Values are n (%) unless otherwise defined.
MHFSC, Monopolar hemostatic forceps with soft coagulation; HC, hemoclip; SD, standard deviation.

TABLE 3. Achievement of initial hemostasis by ulcer characteristics

MHFSC group
(n [ 56)

HC group
(n [ 56)

Initial hemostasis success 55/56 (98.2) 45/56 (80.4)

Gastric ulcer 21/22 (95.5) 27/31 (87.1)

Duodenal ulcer 34/34 (100) 18/25 (72)

Forrest class,

1a 5/5 (100) 2/3 (66.7)

1b 23/24 (95.8) 18/25 (72)

2a 27/27 (100) 25/28 (89.2)

Values are n/N (%).
MHFSC, Monopolar hemostatic forceps with soft coagulation; HC, hemoclip.
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Over-the-Scope Clips
• Currently 2 available in the US: OTSC, Ovesco Endoscopy and Padlock, 

Steris Endoscopy
• Case series data suggest over-the-scope clips are an effective rescue 

modality
• Several nonrandomized studies suggest OTS clips may be better than 

standard therapy in the initial tx of PUD bleeding
• Consider as first-line in large, fibrotic

ulcer beds w large VV Manno M, et al. Surg Endos 2016; 30, 2026-
2029 
Golder S, et al. Endosc Int open 2019;7:E846-
E854
Richter-Schrag HJ, et al. World J Gastro
2016;22:9162-9171



Over-the-Scope Clips Are More Effective Than Standard
Endoscopic Therapy for Patients With Recurrent Bleeding
of Peptic Ulcers
Arthur Schmidt,1,2 Stefan Gölder,3 Martin Goetz,4 Alexander Meining,5 James Lau,6

Stefan von Delius,7 Markus Escher,8 Arthur Hoffmann,9 Reiner Wiest,10 Helmut Messmann,3

Thomas Kratt,3 Benjamin Walter,5 Dominik Bettinger,2,11 and Karel Caca1
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BACKGROUND & AIMS: Endoscopic hemostasis is effective in
treatment of bleeding peptic ulcers. However, rebleeding is
dif!cult to treat and associated with substantial morbidity and
mortality. We performed a prospective randomized trial to
determine whether over-the-scope clips (OTSCs) are more
effective than standard treatment of severe recurrent upper
gastrointestinal bleeding. METHODS: We performed our study
at 9 academic referral centers (in Germany, Switzerland, and
Hong Kong) from March 2013 through September 2016. Adult
patients with recurrent peptic ulcer bleeding following initially
successful hemostasis (66 patients in the intent-to-treat anal-
ysis) were randomly assigned to groups (1:1) that underwent
hemostasis with either OTSC or standard therapy. Standard
therapy was de!ned as hemostasis with through-the-scope
clips (TTSC, n ! 31) or thermal therapy plus injection with
diluted adrenaline (n ! 2). The primary endpoint was further
bleeding (a composite endpoint of a persistent bleeding despite
endoscopic therapy according to the protocol or recurrent

bleeding within 7 days after successful hemostasis). Patients
with further bleeding were allowed to cross over to OTSC
therapy. Main secondary endpoints were mortality, necessity of
surgical or angiographic salvage therapy, duration of stay in the
hospital or intensive care, number of blood units transfused,
and complications associated with endoscopic therapy.
RESULTS: Persistent bleeding after per-protocol hemostasis
was observed in 14 patients (42.4%) in the standard therapy
group and 2 patients (6.0%) in the OTSC group (P ! .001).
Recurrent bleeding within 7 days occurred in 5 patients
(16.1%) in the standard therapy group vs 3 patients (9.1%) in
the OTSC group (P ! .468). Further bleeding occurred in 19
patients (57.6%) in the standard therapy group and in 5
patients (15.2%) in the OTSC group (absolute difference 42.4%;
95% con!dence interval 21.6–63.2; P ! .001) Within 30 days of
follow-up, 1 patient in the standard therapy group (3.0%) and 1
patient in the OTSC group (3.0%) required surgical therapy
(P ! .999). Within 30 days of the procedure, 2 patients died in
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BACKGROUND & AIMS: Endoscopic hemostasis is effective in
treatment of bleeding peptic ulcers. However, rebleeding is
dif!cult to treat and associated with substantial morbidity and
mortality. We performed a prospective randomized trial to
determine whether over-the-scope clips (OTSCs) are more
effective than standard treatment of severe recurrent upper
gastrointestinal bleeding. METHODS: We performed our study
at 9 academic referral centers (in Germany, Switzerland, and
Hong Kong) from March 2013 through September 2016. Adult
patients with recurrent peptic ulcer bleeding following initially
successful hemostasis (66 patients in the intent-to-treat anal-
ysis) were randomly assigned to groups (1:1) that underwent
hemostasis with either OTSC or standard therapy. Standard
therapy was de!ned as hemostasis with through-the-scope
clips (TTSC, n ! 31) or thermal therapy plus injection with
diluted adrenaline (n ! 2). The primary endpoint was further
bleeding (a composite endpoint of a persistent bleeding despite
endoscopic therapy according to the protocol or recurrent

bleeding within 7 days after successful hemostasis). Patients
with further bleeding were allowed to cross over to OTSC
therapy. Main secondary endpoints were mortality, necessity of
surgical or angiographic salvage therapy, duration of stay in the
hospital or intensive care, number of blood units transfused,
and complications associated with endoscopic therapy.
RESULTS: Persistent bleeding after per-protocol hemostasis
was observed in 14 patients (42.4%) in the standard therapy
group and 2 patients (6.0%) in the OTSC group (P ! .001).
Recurrent bleeding within 7 days occurred in 5 patients
(16.1%) in the standard therapy group vs 3 patients (9.1%) in
the OTSC group (P ! .468). Further bleeding occurred in 19
patients (57.6%) in the standard therapy group and in 5
patients (15.2%) in the OTSC group (absolute difference 42.4%;
95% con!dence interval 21.6–63.2; P ! .001) Within 30 days of
follow-up, 1 patient in the standard therapy group (3.0%) and 1
patient in the OTSC group (3.0%) required surgical therapy
(P ! .999). Within 30 days of the procedure, 2 patients died in
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• Multicenter RCT, 66 patients

• OTSC tx was significantly
superior ro standard TTS clips 
plus epi injection

• No differences in mortality or
surgical/angiographic salvage
therapy

• Unblinded study, crossover
design, heterogeneous
recruitment



adrenaline solution is less effective as hemoclipping or
thermal therapy.17 Thus, application of TTSCs or thermal
methods plus injection therapy are considered as standard
methods for endoscopic hemostasis.7 Technical success
rates are approximately 90%, with rebleeding rates ranging
from 2% to 10%1,18–22; however, endoscopic treatment of
rebleeding was reported to be less effective, with a success
rate of 73%.5 Consequently, we included patients with
recurrent bleeding from peptic ulcers after successful initial
hemostasis and aimed to compare OTSC with standard
endoscopic care in this high-risk population. To date, clinical
data on OTSC treatment for upper gastrointestinal bleeding is
limited to case series and retrospective studies.9–13,16,23–26

Technical success therein varies from 77.8% to 100%. Pa-
tient populations, however, are considerably heterogeneous
concerning bleeding source, severity of bleeding, and previ-
ous therapy. Most studies comprise limited case numbers and
lack a control group.

The results of our randomized controlled trial (RCT)
showed successful immediate hemostasis in 94% of cases in
the OTSC group. In contrast, conventional endoscopic
treatment led to hemostasis in approximately half of the
controls only (57.6%). Clinical success (! no further
bleeding) was also signi!cantly higher in the OTSC vs the
standard therapy group (84.9% vs 42.4%; P ! .001, abso-
lute difference 42.4%, 95% CI 21.6–63.2), with a relative
risk reduction for “further bleeding” (primary endpoint of
the study) of 73.6%. In all patients treated with OTSC
(including patients undergoing crossover to OTSC therapy)
cumulative 30-day rate of further bleeding was 10.6%. In
other words, OTSC led to durable control of bleeding in
89.4% of patients. Despite the striking difference in

immediate successful hemostasis and clinical success, we
did not !nd a signi!cant difference in mortality and need
for surgical or angiographic therapy. One reason may be
that the total number of patients may have been too low
and the study was not designed to primarily investigate
this endpoint. Another reason may be the crossover design
of the study, which was chosen after discussion of the
protocol with our local institutional review board for
ethical reasons.

The only existing RCT on treatment of recurrent peptic
ulcer bleeding by Lau and colleagues5 reported rebleeding
after endoscopic therapy in 13 (27%) of 48 patients. This
indicates that OTSC may be more effective than coaptive
coagulation, which was used as the standard endoscopic
technique in this study.5 A recent RCT by Jensen and
colleagues27 reported on Doppler-guided endoscopic he-
mostasis of severe nonvariceal hemorrhage. The 30-day
rebleeding rate was 11.1% (compared with 26.3% in the
standard group), which is similar to the rebleeding rate in
our OTSC group. The study included a different patient
population with various bleeding sources and investigated
!rst-line endoscopic treatment. Doppler-guided hemostasis
also may be a valuable option for recurrent peptic ulcer
bleeding. However, compared with OTSC therapy, special
equipment is mandatory and the Doppler technique might
require more training. An RCT comparing both strategies for
recurrent peptic ulcer bleeding may clarify this question.
Another RCT by Sung and colleagues21 investigating
different PPI regimens reported even lower rebleeding rates
(6.4% and 7.7%) but also included only patients with the
!rst episode of peptic ulcer bleeding, so the results may not
be directly comparable.

Table 2.Endoscopic Therapy (Intention-to-Treat Analysis) and 7-Day Outcome

Standard
therapy (n ! 33) OTSC (n ! 33) P

Absolute
difference

(%)

95% CI of
absolute
difference

Endoscopic therapy:
Number of clips, median (range) 2 (1–8) 1 (1–2) .002 — —

Use of thermal therapy, n (%) 2 (6.1) 0 (0) .492 6.1 "2.1 to 14.3
Volume of adrenaline injection, median, mL (range) 10 (3–20) 10 (1–20) .958 — —

Procedure time, min, median (range) 30 (6–63) 25 (8–54) .094 — —

7-d outcome
Persistent bleeding, n (%) 14 (42.4) [27.3–60.5]a 2 (6.1) [0–15.2]a .001 36.3 17.6 to 55.0

- Crossover to OTSC after failure, n (%) 10 (71.4) [46.2 - 92.9] — — — —

- Technical success after crossover to OTSC, n (%) 10 (100) — —

- Technical success after other endoscopic
treatment, n (%)

3 (21.4) [0–46.2] 2 .050 78.6 57.1 to 100

- Surgical salvage therapy after technical failure, n (%) 1 (3.0) [0–25.0] 0 .958 3.0 "5.0 to 11.9
- Angiographic salvage therapy after technical

failure, n (%)
0 0 — — —

Recurrent bleedingb, n (%), [95% CI]a 5 (16.1) [3.2–16.1] 3 (9.1) [0–18.2] .468 7.0 "8.8 to 22.9
Primary endpoint
Further bleeding,c n (%), [95% CI]a

19 (57.6) [39.4"75.8] 5 (15.2) [3.0–27.3] .001 42.4 21.6 to 63.2

a95% CI of the percentage is presented.
bCumulative rate of endoscopically con!rmed rebleeding after successful hemostasis within 7 d.
cPrimary endpoint of the study. De!ned as a combined endpoint of (1) persistent bleeding despite endoscopic therapy
according to the protocol or (2) recurrent bleeding within 7 days after initial successful endoscopic therapy.14
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BACKGROUND & AIMS: Endoscopic hemostasis is effective in
treatment of bleeding peptic ulcers. However, rebleeding is
dif!cult to treat and associated with substantial morbidity and
mortality. We performed a prospective randomized trial to
determine whether over-the-scope clips (OTSCs) are more
effective than standard treatment of severe recurrent upper
gastrointestinal bleeding. METHODS: We performed our study
at 9 academic referral centers (in Germany, Switzerland, and
Hong Kong) from March 2013 through September 2016. Adult
patients with recurrent peptic ulcer bleeding following initially
successful hemostasis (66 patients in the intent-to-treat anal-
ysis) were randomly assigned to groups (1:1) that underwent
hemostasis with either OTSC or standard therapy. Standard
therapy was de!ned as hemostasis with through-the-scope
clips (TTSC, n ! 31) or thermal therapy plus injection with
diluted adrenaline (n ! 2). The primary endpoint was further
bleeding (a composite endpoint of a persistent bleeding despite
endoscopic therapy according to the protocol or recurrent

bleeding within 7 days after successful hemostasis). Patients
with further bleeding were allowed to cross over to OTSC
therapy. Main secondary endpoints were mortality, necessity of
surgical or angiographic salvage therapy, duration of stay in the
hospital or intensive care, number of blood units transfused,
and complications associated with endoscopic therapy.
RESULTS: Persistent bleeding after per-protocol hemostasis
was observed in 14 patients (42.4%) in the standard therapy
group and 2 patients (6.0%) in the OTSC group (P ! .001).
Recurrent bleeding within 7 days occurred in 5 patients
(16.1%) in the standard therapy group vs 3 patients (9.1%) in
the OTSC group (P ! .468). Further bleeding occurred in 19
patients (57.6%) in the standard therapy group and in 5
patients (15.2%) in the OTSC group (absolute difference 42.4%;
95% con!dence interval 21.6–63.2; P ! .001) Within 30 days of
follow-up, 1 patient in the standard therapy group (3.0%) and 1
patient in the OTSC group (3.0%) required surgical therapy
(P ! .999). Within 30 days of the procedure, 2 patients died in
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Hemostatic Powder

• Can be diffusely deployed through a catheter without being en face or 
making contact with the bleeding source
• One agent is FDA-approved in the US for acute non-variceal GI 

bleeding (TC-325, Hemospray, Cook Endoscopy)
• When met with moisture, the powder aggregates, forming a mechanical 

barrier on the mucosa
• Useful in cases of diffuse bleeding, poor visualization, or inability to 

localize(or reach) the source of bleeding

• Should be used as a rescue therapy except in cases of malignant 
bleeding or massive bleeding and inability to perform standard tx

Mullady DK, Wang AW, Waschke KA. AGA Clinical Practice 
Update on Endoscopic Therapies for Non-Variceal Upper GI 
Bleeding. Gastro 2020; 156:1120-1128.



Hemostatic Powder

• Avoid contact between the catheter and moisture
• May be helpful to unhook suction after flushing the channel with air or attach 

CO2 insufflation to the catheter

• Deploy spray 1-2 cm away from bleeding site in short bursts
• Avoid spraying the lens; do not try to wash the lens or the site
• Powder remains in place for less than 24 hours
• Not recommended for monotherapy in high risk stigmata for rebleeding

• If high risk, generally acts as a temporary fix



TC-325/Hemospray for 
Monotherapy?

• RCT of 39 patients with an actively bleeding lesion 

• Randomized to TC-325 or Hemoclip tx

• Most were peptic ulcer bleeds

• Primary hemostasis in 100% spray group vs 90% HC group 
(p=NS)
• 5 patients in the spray group required additional endoscopic tx

(2 had active bleeding, 3 had NBVV)

• Similar rebleeding, need for surgery, and mortality rates

Vol.:(0123456789)1 3
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Abstract
Background and aims Despite advances in pharmacological and endoscopic management of non-variceal upper gastrointesti-
nal bleeding (NVUGIB), mortality is still relevant. TC-325 (Hemospray-Cook Medical) is a mineral powder with adsorptive 
properties, designed for endoscopic hemostasis. There are still no comparative trials studying this new hemostatic modality. 
The objective of this research was to compare the use of TC-325 (associated with epinephrine injection) with the combined 
technique of endoscopic clipping and epinephrine injection for the treatment of patients with NVUGIB.
Methods We conducted a pilot randomized controlled trial with patients that presented NVUGIB with an actively bleeding 
lesion at the endoscopic evaluation. Patients were randomized either to the Hemospray or Hemoclip group. The randomiza-
tion list was generated by a computer program and remained unknown throughout the entire trial. All patients underwent 
second-look endoscopy.
Results Thirty-nine patients were enrolled. Peptic ulcer was the most frequent etiology. Primary hemostasis was achieved in 
all Hemospray cases and in 90% of Hemoclip group (p = 0.487). Five patients in Hemospray group underwent an additional 
hemostatic procedure during second-look endoscopy, while no patient in the Hemoclip group needed it (p = 0.04). Rebleeding, 
emergency surgery and mortality rates were similar in both groups. No toxicity, allergy events, or gastrointestinal obstruction 
signs were observed in Hemospray group.
Conclusions TC-325 presents similar hemostatic results when compared with conventional dual therapy for patients with 
NVUGIB. Hemospray’s excellent primary hemostasis rate certifies it as a valuable tool in arduous situations of severe bleed-
ing or di!cult location site.

Keywords Gastrointestinal bleeding"· Endoscopic hemostasis"· Hemospray"· Randomized controlled trial

Introduction/background

Non-variceal upper gastrointestinal bleeding (NVUGIB) is 
a critical condition, not only commonly found in emergency 
departments, but also among hospitalized patients. It repre-
sents a heterogeneous and wide range of causes, with peptic 
ulcer bleeding the most frequent [1, 2] and, therefore, the 
most studied [3, 4]. Despite the significant advances in phar-
macological and endoscopic management of this situation 

over the past decades [5, 6], overall mortality is relatively 
unchanged [7]. The increased use of antithrombotic and 
antiaggregant therapies in an elderly population with mul-
tiple comorbidities is often cited as a plausible reason for 
this [8, 9]. It is also hypothesized that technical aspects 
such as di!cult anatomic position (such as the posterior 
wall of the duodenal bulb and the lesser curvature of gastric 
body), intense or di#use nature of the bleeding lesion, and 
endoscopist experience and skill may be the factors limit-
ing a sharper drop of mortality rates [10]. In these contexts, 
the emerging technology of hemostatic powder may play an 
important role.

Hemospray (TC-325–Cook Medical Inc., Winston-Salem, 
North Carolina, USA) is a mineral powder with adsorptive 
properties, designed for the endoscopic therapy of gastro-
intestinal bleeding. This new agent has proven to enhance 
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applied directly to the bleeding site, involving as much 
tissue around as possible, to achieve hemostasis, before 
or after epinephrine injection, as previously described. In 

Fig.!2, a patient with Mallory-Weiss tears is treated with 
epinephrine injection and metallic clip application.

All patients underwent second-look endoscopy approxi-
mately 24!h after the hemostatic procedure. If rebleeding 

Fig. 1  A case of peptic ulcer bleeding randomized to Hemospray 
group. A Peptic ulcer located in duodenal bulb, after clot removal. 
B After epinephrine injection, spurting bleeding emerged and the 

patient was randomized. C Primary hemostasis was achieved after 
Hemospray therapy. D Second-look endoscopy showed no signs of 
rebleeding

Fig. 2  A case of Mallory-Weiss tears randomized to Hemoclip group. A Oozing bleeding located in distal esophagus. B Metallic clip application 
after epinephrine injection
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surgical procedure, units of packed red blood cell packs 
needed, and length of stay were also similar between groups. 
Table!3 shows the main hemostatic outcomes.

Discussion

To our knowledge, this research represents the first rand-
omized controlled trial using Hemospray for the treatment 
of patients with NVUGIB. A pilot study was recently pub-
lished, including patients with signs of recent bleeding [19]; 
however, we do not consider it appropriate to use hemostatic 
powder in non-actively bleeding situations, since it needs 
water from the bleeding site to trigger its hemostatic func-
tion. It is important to emphasize that this new technique 
was applied as the first-line therapy in the emergency setting 
of an actively bleeding lesion for all patients in our study. 
Moreover, as all consecutive patients were eligible and the 
inclusion criteria were very broad, many di"erent etiolo-
gies were involved, eliminating the risk of selection bias, 
and generating a real-life scenario with some very critical 
patients.

The limited number of patients included in this trial 
(which was justified by the experimental character of the 
study, since the trial began before Hemospray was author-
ized for clinical usage in the country) may have driven away 
some more pertinent conclusions. However, the results of 
the study and some of the authors’ impressions should be 
discussed. Initially, the hemostatic powder’s primary hemo-
stasis rate of 100% must be highlighted, especially consider-
ing the distressing conditions in which the actively bleeding 
situation may occur, such as location of the bleeding site and 
di#culty of a clear endoscopic view. Recently published 
retrospective analyses also show great rates of immediate 
hemostasis after the use of hemostatic powder in di#cult 

scenarios [14, 20, 21]. Therefore, we believe that Hemospray 
will play a vital role in those critically unstable conditions, 
in which fast and precise hemostasis is needed.

The comparison between Hemospray group and the con-
ventional dual-therapy group (combination of Hemoclip 
and epinephrine injection) showed no statistical di"erences 
except for one outcome, the requirement for an additional 
endoscopic hemostatic therapy during second-look endos-
copy. A relevant point that must be discussed regarding this 
di"erence is that only a minority of patients who underwent 
a new hemostatic therapy had signs of rebleeding. Most 
patients presented a non-bleeding visible vessel and it was 
opted for a prophylactic therapy; however, it remains unclear 
if this adjuvant treatment was really necessary. Other out-
comes assessed, including rebleeding rate, need for emer-
gency surgery, or mortality revealed no significant di"er-
ences. The rebleeding rate from Hemospray group in this 
study was similar to other published data on early experience 
with this new hemostatic tool, indicating that this therapy 
may not be definitive in some situations [10, 22, 23].

In our study, there were no device-related problems con-
cerning the use of the hemostatic powder. Some episodes of 
catheter blockage had occurred; however, the Hemospray 
kit contains an extra catheter in the event the first becomes 
obstructed. Moreover, consistent hemostasis was always 
achieved before any malfunction of the second catheter or 
the emptying of the syringe containing TC-325 powder, 
even with the 7-French catheter. To avoid obstruction of the 
catheter with Hemospray powder, we recommend clearing 
the working channel with air before using the device and to 
minimize aspiration during the hemostatic procedure. As 
for the safety of Hemospray application, no systemic tox-
icity, allergy events, or gastrointestinal obstruction signs 
were reported, and the same safety profile was verified in 
children [24]. There was one dialytic patient admitted in the 
emergency department with refractory hemodynamic insta-
bility, who presented a severe spurting bleeding laceration 
located in distal esophagus, interpreted as a Mallory-Weiss 
tear. A few minutes after Hemospray application, he showed 
signs of abdominal distension, and the attending physician 
opted for a decompressive nasogastric tube, which led to an 
early rebleeding (probably caused by the removal of hemo-
static powder after tube positioning) and death. Afterward, 
autopsy showed that abdominal distension was due to per-
foration of distal esophagus (before or during Hemospray 
therapy), which brings to the recommendation of never using 
this device when a perforation is suspected or imminent.

Finally, it is opportune to comment on three specific 
situations. Four patients randomized for the Hemospray 
group presented with gastric tumor with oozing bleeding 
(one patient with a GIST in the gastric fundus and three 
patients with Adenocarcinoma). All of them were success-
fully treated and did not require any additional hemostatic 

Table 3  Main hemostatic outcomes

a Fisher’s exact test
b Non-parametric Mann–Whitney test
c Chi-square test

Sample Group p*
Hemospray Hemoclip

Primary 
Hemostasis

37 (94.9%) 19 (100%) 18 (90%) 0.487a

!Rebleeding 8 (22.9%) 5 (27.8%) 3 (15.8%) 0.572a

Surgery 
needed

1 (2.6%) 1 (5.3%) 0 (0.0%) 0.455a

!Length of 
stay

8.39 ± 7.85 11.00 ± 10.09 5.94 ± 3.82 0.328b

Median = 7.0 Median = 8.5 Median = 5.0
!Death 8 (20.5%) 4 (21.1%) 4 (20%) 0.468c
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• Retrospective multicenter study 
(8 centers)

• Feasibility and safety
• Indications were mostly

EMR/ESD defects or stent 
fixation

• 93 patients; technical success in 
83 patients (89.2%)

• Mean defect size 41.6 +/- 19.4 
mm

• ASs in 2.2%, mild and moderate
• No SAEs

Mahmoud T, et al. GIE 2020; 95(2): 373-82. 



Current Closure Devices

!stula closure (n Z 11, 11.8%), it is important to highlight
the additional applications of the device, such as repair of
small-bowel defects after snare polypectomy, closure of an
anastomotic dehiscence after multiple failed attempts at
closure with other devices, repair of a mucosal tear caused
by the tip of a balloon dilator as it was passed through a
strictured gastroesophageal junction, and reinforcement
of healthy granulation tissue in a resolved !stula in the
distal rectum. This experience illustrates the versatility of
the device, with its applications ranging from closure of a
wide variety of defects to the off-label use of stent !xation.

Although the study was not designed to provide long-
term follow-up because of the lack of clinical need for
surveillance endoscopy within 3 to 6 months for most re-
sected lesions, follow-up endoscopy was available in 12
of 93 patients. Of these 12 patients, 1 patient with a
30-mm gastric EMR defect showed retained tacks and su-
ture on a 3-month follow-up endoscopy. The tacks and
suture were removed; however, the area demonstrated
an abnormal mucosal pattern suggestive of residual
dysplasia that required a wide piecemeal mucosal resec-
tion. In 1 patient with a gastric !stula, a follow-up endos-
copy 4 months later showed a resolved !stula with the
cinch still in place. In another patient with a 25-mm mar-
ginal ulcer in the jejunum, a follow-up endoscopy per-
formed 2 months after showed a persistent 15-mm
marginal ulcer with the previously placed tack and suture
device partially retained in the tissue. The tack and su-
ture device was removed, and the marginal ulcer was re-
paired using the OverStitch device. In 1 patient with a
colon !stula, a follow-up colonoscopy 2 months later
showed a resolving !stula. One patient with a 35-mm

colonic EMR defect that was successfully closed with
the tack and suture device developed hematochezia 2
weeks postprocedurally. A repeat colonoscopy showed
a well-healed and closed defect with no evidence for stig-
mata of recent bleeding. The tack and suture construct
was still present at the site, with 2 of 4 tacks remaining
in the tissue. The source of bleeding was determined
to be a separate and smaller EMR defect, which had
been closed prophylactically with TTS clips. The patient
remained hemodynamically stable and was subsequently
discharged. In another patient with a 25-mm, poorly
healing, postpolypectomy ulcer bleeding in the colon,
successful closure of the defect with the tack and suture
device was performed after failed closure with TTS clips.
A follow-up colonoscopy at 3 months showed a well-
healed defect with 1 of 4 tacks still in place. In 6 cases
of stent !xation, 5 patients successfully completed their
intended stent dwell time that averaged 2 months, and
the tack and suture !xation was still intact at the time
of stent removal. The suture was easily removed using
endoscopic scissors. However, 1 patient with gastric
bypass anatomy who underwent stent placement across
a strictured gastrojejunal anastomosis experienced stent
migration despite tack and suture !xation, requiring
retrieval of the stent using single-balloon enteroscopy
at the 1-month follow-up.

Application of the tack and suture device is a relatively safe
procedure. AEs occurred in 2.2% of patients in this study and
weremild tomoderate in severity. One patient with a 30-mm
EMR defect in the colon developed postprocedural abdom-
inal pain that was managed conservatively and conceivably
may have been caused by factors other than the tack and

TABLE 3. Advantages, disadvantages, and cost comparison of X-Tack, TTS clips, OTS clips, and OverStitch device

Device Advantages Disadvantages Cost (U.S.$)

X-Tack Efficacious for defects >30 mm
Closure of irregularly shaped defects

Closure of defects in the proximal colon
No need for endoscope withdrawal

Ease of use

Robustness of closure force
undetermined

695 per device and cinch

TTS clips Well studied
Ease of use

Restricted grasp of tissue
Low closure force

Need for multiple clips
Expensive if multiple clips are needed

150-250 per clip

OTS clips Larger clip size compared with TTS clips
Robust closure

Efficacious for defects <20 mm
Need for endoscope withdrawal and

device loading
Device passage through narrowed,

angulated lumen

438-600 per clip

OverStitch No defect size limitation
Full-thickness closure

Need for endoscope withdrawal
and device loading

Restricted access because of need for
specialized double-channel upper

endoscope
Learning curve

Expensive

1000 per 1 suture system
125 per additional suture and cinch

TTS, Through-the-scope; OTS, over-the-scope.
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Summary

• Variety of newer devices are designed to improve usability and 
outcomes in endoscopy, particularly for acute scenarios
• Further studies may lead to modifications of guidelines over time, 

potentially leading to a paradigm change in endoscopic management


