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Abstract

Background Endoscopic high-frequency soft coagulation,
recently developed in Japan, is available for the manage-
ment of gastric bleeding in cases of bleeding gastric ulcers
and bleeding during endoscopic submucosal dissection.
The aim of this study was to evaluate the efficacy of
hemostasis with soft coagulation for bleeding gastric ulcers
by comparing it with hemoclips in a prospective, ran-
domized trial.

Methods During the period of April 2006 to March 2008,
96 patients that had gastric ulcers with bleeding or nonb-
leeding visible vessels were enrolled in this study. All of
the 96 patients were randomly divided into two groups:
endoscopic hemostasis with soft coagulation (Group I) or
endoscopic hemoclipping (Group II).

Results A total of 41 (85%) out of 48 patients in Group I
and 38 (79%) out of 48 patients in Group II were suc-
cessfully treated with soft coagulation or clipping alone,
respectively. The endoscopic hemostasis rate for the initial
modality in combination with another endoscopic proce-
dure performed after the initial method was 98% in both
groups. One patient in Group I (2%) and five patients in
Group II (10%) experienced recurrent bleeding. The time
required to achieve hemostasis was shorter in Group I
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compared with Group II (9.2 + 11.1 vs. 13.6 £ 9.4 min;
P < 0.05).

Conclusions This study revealed that soft coagulation is
as effective as hemoclipping for treating bleeding gastric
ulcers. The time required to achieve hemostasis was shorter
with the soft coagulation procedure.

Keywords Recurrent bleeding - Clip -
Proton pump inhibitor - Visible vessels

Introduction

Since 1983, when Marshall and Warren [1] succeeded in
isolating Helicobacter pylori (H. pylori) for the first time, the
subsequent rapid accumulation of basic and clinical research
has resulted in a marked change in the concept and treatment
of upper gastrointestinal diseases. There is a close relation-
ship between H. pylori infection and peptic ulcers [2], and
much progress has been made in approaches to eradicate
H. pyloriin order to treat and/or prevent gastric and duodenal
ulcers [3]. The eradication of H. pyloriis known to reduce the
recurrence of peptic ulcers [4, 5] and rehemorrhage [6].
However, upper gastrointestinal bleeding is still one of the
most common and serious clinical complications of peptic
ulcers [7—13]. In the past 25 years, various endoscopic he-
mostatic methods for bleeding ulcers have been developed,
and endoscopic hemostasis is the first-choice treatment for
upper gastrointestinal bleeding. These methods may be
classified into three categories: thermal or electrical coagu-
lation methods (e.g., heater probe, laser, electrocoagulation,
and argon plasma coagulator), mechanical hemostatic
methods (e.g., hemoclipping and banding), and local injec-
tion methods (e.g., pure ethanol, epinephrine, ethanolamine
oleate, histoacryl, polidocanol).
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Soft coagulation with an electrosurgical unit using
endoscopic hemostatic forceps, a type of high-frequency
coagulation, is available for the management of gastric
bleeding during endoscopic submucosal dissection [14].
This method might be applicable for the hemostasis of a
bleeding gastric ulcer. To our knowledge, no prospective
studies have evaluated its effects on bleeding ulcers.
Therefore, the aim of this study was to evaluate the efficacy
of soft coagulation for treating bleeding gastric ulcers by
comparing it with hemoclips, which are commonly used for
the hemostasis of bleeding gastric ulcers.

Materials and methods
Patients

Between April 2006 and March 2008, 96 patients with
gastric ulcers with bleeding or non-bleeding visible vessels
were enrolled in this study. A visible vessel was defined as a
raised red or black spot that was resistant to gentle washing
of the ulcer base [15, 16]. Before endoscopic examination,
informed consent was obtained all patients who received
emergency endoscopy because of suspected gastro-intesti-
nal bleeding. All of the consecutive 96 patients were ran-
domized into one of two groups according to a table of
random permutations, and the applied hemostasis method
was determined before endoscopic examination. Group I
was initially treated with soft coagulation. Group II was
initially treated with clipping. When the endoscopist judged
that the initial hemostasis was not completely obtained by
the allocated method, any additional hemostatic method
was performed. We compared the two groups in terms of
initial hemostasis success with the allocated single method
as well as treatment time required to achieve hemostasis
(from the start of the application of clipping or soft coag-
ulation to the attainment of initial hemostasis). Addition-
ally, recurrent bleeding was evaluated. This study was
performed according to the guidelines of the committee on
clinical practice of Saga Medical School Hospital, and was
approved by the institutional review boards.

Methods

Emergency endoscopy was performed as soon as possible,
and within 3 h after visiting our hospital, by endoscopists
with over 6 years of experience. No other medication,
except lidocaine pharyngeal spray, was used for premedi-
cation. A forward-viewing endoscope (Q240, Q260, H260
or Q260J, Olympus, Tokyo, Japan) was used to examine
the patients.

For the subjects in Group I, soft coagulation was
performed using an electrosurgical unit (ICC200, ERBE
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Elektronedizin, Tiibingen, Germany) and monopolar
hemostatic forceps (Radial Jaw™ 3 Hot Biopsy Forceps,
Boston Scientific Co, Boston, MA, USA) inserted through
the biopsy channel of the endoscope. When the covering
clot adhered to the ulcer base, the endoscopist removed the
clot using an irrigation system or the hemostatic forceps to
detect the vessel. The closed forceps were gently pressed to
the target and the endoscopist applied an electric current
for 1-2 s. The output of the equipment was set from 50 to
80 W, and the endoscopist coagulated four sites sur-
rounding the blood vessel initially and coagulated the
blood vessel itself [17]. This soft coagulation process was
repeated until hemostasis was confirmed.

For patients in Group II, hemoclips (HX-610-135,
HX-610-135S, hemoclip, Olympus Optical, Tokyo, Japan)
were placed on the ulcer base to bind the visible bleeding or
nonbleeding vessels. When a vessel could not be visualized
because of a massive clot covering the ulcer base, the clot
was removed with an irrigation system. Hemoclipping was
performed continuously until hemostasis was confirmed.

After the initial endoscopic hemostasis, all of the patients
were given an intravenous H2-receptor antagonist for
1-2 days during fasting. After confirming hemostasis by
follow-up endoscopy, the patients were re-fed and given an
oral proton pump inhibitor. In patients with unstable vital
signs or continued tarry or bloody stools during the hospital
stay, emergency endoscopy was performed to determine
whether any additional treatment was needed. Rebleeding
was defined as follows: (1) blood in the stomach 24 h after
the initial treatment, or stigmata of a recent hemorrhage at
the ulcer base, or (2) fresh hematemesis and/or melena
accompanied by either shock or a fall in hemoglobin level
of greater than 2.0 g/dl within a 24-h period. Patients who
experienced rebleeding were treated with an endoscopic
hemostatic treatment selected by the endoscopist, and
which was deemed to be most appropriate for the individual
patient. Transcatheter arterial embolization or emergency
surgery was performed in the event of: (1) rebleeding that
could not be treated with endoscopic therapy; (2) recurrent
bleeding after the third endoscopic treatment, or; (3) the
total amount of blood transfused being more than 2000 ml.

Evaluation of data

Initial hemostasis with the allocated method, recurrent
bleeding, time to achieve hemostasis with the allocated
method, and 30-day mortality (from the time of initial
hemostasis) were evaluated and compared between the two
groups. Recurrent bleeding was defined as rebleeding
within 7 days after the initial hemostasis. Statistical anal-
yses were carried out using y* tests and Mann—Whitney’s U
test, as appropriate. Differences were considered significant
if the probability of the difference occurring by chance was
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less than 5 in 100 (P < 0.05). All results are expressed as
mean + standard deviation (SD), unless otherwise stated.

Results

Table 1 shows the background characteristics of the
patients in both groups. There were no significant differ-
ences between the two groups regarding age, sex ratio,
ulcer history, hemoglobin level at emergency endoscopy,
co-morbidities, anticoagulants and/or anti-platelet drug
use, nonsteroidal anti-inflammatory drug use, and H. pylori
infection. As shown in Table 2, the location of the gastric
ulcer was not statistically different between the two groups.
The bleeding state, as indicated by Forrest classification,
and the sizes of the gastric ulcer and the visible vessel did
not differ between the two groups. The years of experience
of the endoscopists who performed the emergency endos-
copy were not different in the two tested groups.

Table 3 shows the results of endoscopic hemostasis in
both groups. Initial hemostasis with soft coagulation alone
was successful in 41 (85%) out of the 48 patients in Group
I. Initial hemostasis with clipping alone was successful in
38 (79%) out of 48 patients in Group II. The initial
hemostasis rate with a single modality was not different
between the two groups. The endoscopic hemostasis rate
for the initial modality in combination with another
endoscopic procedure performed after the initial method
was 98% in both groups. Two patients (one patient in each
group) were treated by transcatheter arterial embolization,
and no patient required a surgical operation. One patient in
Group I (2%) and five patients in Group II (10%) experi-
enced recurrent bleeding within 7 days. The rebleeding rate

Table 1 Patient characteristics in the two tested groups

Group 1 Group 11
(n = 48) (n = 48)
Age 69.1 + 10.9 68.4 + 10.7
Sex ratio (males:females) 31:17 31:17
Ulcer history (+:—) 36:12 36:12
Hb (mg/dl) 8.8 +2.6 83 +28
Co-morbidities
Hypertension 24 17
Diabetes mellitus 12 4
Anticoagulants and/or 18 11
anti-platelet drug use
NSAID use 18 18
H. pylori infection 32 41

Values are mean £ SD

Group I, patients treated with soft coagulation; Group II, patients
treated with hemoclips; NSAIDs, nonsteroidal anti-inflammatory
drugs
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Table 2 Characteristics of the bleeding gastric ulcers
Group I Group 11
(n = 48) (n = 48)
Main location
Upper part of the stomach 8 13
Middle part of the stomach 33 32
Lower part of the stomach 7 3
Forrest classification
Ia 8 6
Ib 7 6
Ila 33 36
Size
Ulcer size (mm) 17 22
Visible vessel size (mm) 1.4 1.5

Values are mean £ SD

Group I, patients treated with soft coagulation; Group II, patients
treated with hemoclips

Table 3 Hemostasis ratio, recurrent bleeding within 7 days, and time
required to achieve hemostasis

Group 1
(n = 48)

Group II
(n = 48)

Initial hemostasis with single modality 41/48 (85%)

47/48 (98%)

38/48 (79%)

Initial hemostasis combined with 47/48 (98%)

other endoscopic methods

Recurrent bleeding 1/48 2%) 5/48 (10%)
Emergency surgery 0/48 (0%) 0/48 (0%)
Mortality within 1 month 1/48 (2%) 0/48 (0%)
Perforation 0/48 (0%) 0/48 (0%)
Required time for hemostasis (min) 92 £ 11.1* 13.6 £ 94

Values are mean £ SD

Group I, patients treated with soft coagulation; Group II, patients
treated with hemoclips

* P < 0.05 compared with Group II

tended to be higher in Group II, but the difference was not
statistically significant. All of the patients with rebleeding
were successfully treated by the endoscopic hemostasis
method selected by the endoscopist. The time required to
achieve hemostasis was significantly shorter in Group I
compared with Group II (9.2 + 11.1 vs. 13.6 £ 9.4 min;
P < 0.05). One patient in Group I died within 1 month
after the initial hemostasis because of lung cancer.

Discussion
Over the past 25 years, improvements in endoscopic

hemostatic methods have provided safe and effective
hemostasis. Several prospective controlled studies and
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Fig. 1 Hemostasis of the
bleeding gastric ulcer with soft
coagulation

meta-analyses have demonstrated the efficacy of endo-
scopic hemostasis [18-32]. In these studies, endoscopic
hemostasis was performed with local injection therapy,
thermal coagulation therapy or mechanical hemostatic
methods such as clipping, and there were few statistical
differences between these procedures with regard to the
hemostatic rate (ranging from 70.0 to 98.5%). Neverthe-
less, each procedure has advantages and drawbacks asso-
ciated with the difficulty of the procedure, extent of tissue
injury, and frequency of complications. The hemoclipping
method for hemostasis was reported for endoscopic
hemostasis, and several prospective randomized studies
and a meta-analysis have demonstrated the efficacy of this
method. In most of these studies, the permanent haemo-
static rate with hemoclipping ranged from 89.0 to 98.5%
[18-20, 31-34].

Hemostasis with soft coagulation performed using
endoscopic hemostatic forceps was mainly introduced to
manage bleeding during endoscopic submucosal dissection
[14]. This coagulation method has now been widely uti-
lized to manage cases of bleeding gastric ulcers in Japan.
However, no prospective and/or randomized studies have
evaluated the efficacy of soft coagulation for bleeding
gastric ulcers. The present prospective randomized study
evaluated whether the soft coagulation method was as
effective as endoscopic hemoclipping for treating bleeding
gastric ulcers. The results of this study indicate that the
hemostasis rate with soft coagulation is equivalent to that
with hemoclipping. Furthermore, the rate of rebleeding
within 7 days tended to be lower with soft coagulation than
with hemoclipping, and the time required to achieve
hemostasis was shorter with soft coagulation than with
hemoclipping. These findings can be considered advanta-
ges of the endoscopic soft coagulation method for treating
bleeding gastric ulcers.

The soft coagulation method has some merits compared
with the conventional thermal coagulation therapy. During
soft coagulation, the tissue is coagulated without any car-
bonization or spark because the voltage is controlled below
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200 V. The coagulated tissue is not peeled during coagu-
lation, unlike in the conventional coagulation method,
which might explain the low rate of recurrent bleeding in
this study. In fact, as shown in Fig. 1, the coagulated tissue
with high electrical resistance was not burned more than
necessary. Another advantage of soft coagulation is the
shallow depth of the coagulation tissue, which might pre-
vent perforation after the therapeutic procedure. In fact, we
did not experience any complications involving perforation
in this study in either group.

There are several limitations associated with endoscopic
soft coagulation. When the gastric ulcer is submerged in
water and/or has a high volume of tissue, coagulation of the
vessel may be difficult because of leaking electricity.
Furthermore, devices for soft coagulation, including dis-
posable hemostatic forceps, are relatively expensive com-
pared with other hemostasis methods for treating bleeding
gastric ulcers.

In conclusion, this study demonstrated that the novel
endoscopic hemostatic method of soft coagulation was as
effective as hemoclipping for treating bleeding gastric
ulcers. In addition, the time required to achieve hemostasis
with soft coagulation was shorter than that needed when
using hemoclipping. Our findings suggest that soft coagu-
lation should be considered for the hemostasis of bleeding
gastric ulcers.
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