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Introduction
!

Discontinuation of antiplatelet therapy with as-
pirin may cause stent thrombosis in patients
with coronary stents, and discontinuation of anti-
coagulation therapy with warfarin may cause ser-
ious thromboembolic complications in patients
after mechanical mitral valve replacement. Endo-
scopic submucosal dissection (ESD) is an effective
treatment for early gastric cancers [1], but man-
agement procedures for antiplatelet therapy in
ESD have not been established. Guidelines from
the European Society of Gastrointestinal Endos-
copy [2] recommend discontinuation of all anti-
platelet therapy including low dose aspirin in
high risk endoscopic procedures, including endo-
scopic mucosal resection (EMR), ESD, ampullary
resection, endoscopic sphincterotomy with large
balloon papillary dilation, and fine-needle aspira-
tion biopsy of a cystic lesion using endoscopic ul-
trasonography. In the Japan Gastroenterological
Endoscopy Society guidelines for management of
antiplatelet therapy and anticoagulation therapy
in endoscopic procedures [3], low dose aspirin
and cilostazol can be continued in high risk endo-
scopic procedures, including ESD. On the other
hand, the guidelines published in many countries
all state that warfarin should be replacedwith he-
parin (heparin bridging therapy) in high risk
endoscopic procedures [2–5]. However, heparin

bridging therapy is costly and requires long hos-
pital stays, and is indicated as a risk factor for
bleeding after ESD [6]. Recently, the safety of pa-
cemaker or defibrillator surgery without inter-
ruption of warfarin has been reported [7,8], and
continuous warfarin use is considered better
than heparin bridging therapy in this type of sur-
gery. However, it has not been clarified whether it
is better to perform gastric ESD on continuous
warfarin therapy or heparin bridging therapy.
Here, we report a case in which we performed
gastric ESD on continuous warfarin and low dose
aspirin therapy.

Case report
!

A 65-year-old Japanese man visited our hospital
for treatment of early gastric cancer. He had a his-
tory of diabetes mellitus, metallic valve replace-
ment for mitral valve regurgitation, coronary ar-
tery disease with bare metal stent, and coronary
artery bypass graft. Warfarin and low dose aspirin
had been used to prevent thromboembolic events
in the metallic mitral valve and coronary artery
stent. The international normalized ratio of pro-
thrombin time (PT-INR) had been controlled at
around 2.0 (1.5–2.5). A superficial elevated type
(0– IIa) early gastric cancer of 6mm in size had
been found at another medical facility and it was
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Many guidelines for the management of antith-
rombotic therapy in endoscopic procedures state
that warfarin should be replaced by heparin in
high risk endoscopic procedures. However, hepar-
in bridging therapy is costly, requires a long hos-
pital stay, and is indicated as a risk factor for
bleeding after endoscopic submucosal dissection
(ESD). It is not yet clear whether it is better to per-
form gastric ESD on continuous warfarin therapy
or heparin bridging therapy.We report the case of
a 65-year-old Japanese man who had been diag-

nosed with early gastric cancer. He had a past
medical history of metallic valve replacement for
mitral valve regurgitation, coronary artery dis-
ease with bare metal stent, and coronary artery
bypass graft. Warfarin and low dose aspirin had
been used to prevent thromboembolic events in
the metallic mitral valve and coronary artery
stent. We performed gastric ESD safely on contin-
uous warfarin and low dose aspirin without any
complications.
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located in the lesser curvature of the upper part of the stomach
(●" Fig.1a,b). The histopathology diagnosis of a biopsy specimen
was well-differentiated tubular adenocarcinoma (tub1). Coagula-
tion of the lesion might have been a useful treatment option but
the patient desired complete resection and a definite pathologi-
cal diagnosis. Endoscopic mucosal resection (EMR) was another
treatment option but the lesion was small, and the risk of bleed-
ing or perforation was thought to be low. However, we felt that
ESD was the ideal therapy for this lesion and the patient also de-
sired it. We consulted the cardiologist who prescribed warfarin
and aspirin about interruption of antithrombotic agents, and
who strongly recommended their continuous use or heparin
bridging therapy and aspirin because the patient had a high
thromboembolic risk. We explained to the patient that heparin
bridging therapy was recommended in many guidelines but it
was not clear whether it was better to perform gastric ESD on
continuous warfarin therapy or heparin bridging therapy, and
that heparin bridging therapy would need a longer hospital stay
and have higher medical costs. We also explained that ESD with
continuous warfarin usewas a challenging therapy and the risk of
post-ESD bleeding was unknown. After our explanation, the pa-
tient opted to receive ESD with continuous warfarin and aspirin
therapy rather than heparin bridging therapy and informed con-
sent for this therapy was obtained. The PT-INR was 1.67 on the
morning of performing ESD, and it was performed on warfarin
and aspirin therapy. The procedure was performed by a highly
experienced endoscopist using a regular video-endoscope (GIF-
HQ290; Olympus Medical Systems Co., Tokyo, Japan) with distal
attachments (D-201-11804; Olympus Medical Systems). As the
ESD device, a Dual knife (KD-650L; Olympus Medical Systems)
was used. The electrical generator was a VIO 300D (Erbe Co., Tü-
bingen, Germany) with a setting of endocut effect 3, 120W for
mucosal incision and forced coagulation effect 3, 50W for sub-
mucosal dissection. Usually, swift coagulation is used in submu-
cosal dissection but we consider that forced coagulation is more

effective for preventing hemorrhage during ESD in patients on
antithrombotic therapies.
Hemostasis was achieved with a hot biopsy forceps (Radial Jaw 4,
Boston Scientific, United States) with soft coagulation at 70W. At
the beginning of ESD, very shallow mucosal cutting was per-
formed with a Dual knife to avoid injury to vessels in the submu-
cosal layer (●" Fig.1c,d), and pre-coagulation with the hot biopsy
forceps was carried out before dissecting the submucosal layer
(●" Fig.1e, f,g). When there was bleeding during ESD, hemostasis
was immediately applied and all visible vessels in the post-ESD
ulcer were thoroughly burned out using the hot biopsy forceps
after completion of ESD (●" Fig.1h).
Second-look endoscopywas performed on the day following ESD,
which showed there was no blood clotting in the stomach (●" Fig.
2a). There was no active bleeding and there were no apparent
vessels in the post-ESD ulcer, but preventive hemostasis with
the hot biopsy forceps was applied to the reddish area mainly in
the margin of the post-ESD ulcer.
The patient was permitted to drink water 2 hours after ESD and
after the second-look endoscopy, a liquid diet was started in the
evening of the day that it was performed. On the day of ESD and
on the following day, 10mg of iv omeprazole twice a day was ad-
ministered. Oral rabeprazole at 10mg twice daily was started 2
days after ESD and continued for 30 days. Hemoglobin levels, pla-
telet counts, and PT-INR were checked on the morning after ESD
and 7 days after ESD (●" Table 1). PT-INR values were 1.68 and
1.73 on the morning after ESD and 7 days after ESD, respectively.
The patient was hospitalized for 7 days in accordance with the
clinical guidelines of our hospital and checked for signs of post-
ESD bleeding. Third-look endoscopy was performed 7 days after
ESD to confirm the hemostatic status of the post-ESD ulcer
(●" Fig.2b). At discharge, signs of gastric bleeding were carefully
explained to the patient and he was asked to visit hospital imme-
diately when he noticed any of them. The patient visited our out-
patient clinic 30 days after ESD for follow-up after ESD. No signs

Fig.1 a Slightly elevated lesion located in the lesser curvature of the upper part of the stomach, and 6mm in size, in a 65-year-old man. b High power
endoscopic view of the lesion with narrow-band imaging. cMarking the area surrounding the lesion before starting endoscopic submucosal dissection (ESD).
d Very shallow mucosal cutting was performed with a Dual knife to avoid injury to vessels in the submucosal layer. e Pre-coagulation with a hot biopsy forceps
was carried out before dissecting the submucosal layer. f Large vessels were observed in the submucosal layer. g Status of visible vessels in the submucosal layer
after coagulation using the hot biopsy forceps. h Status after hemostasis for the post-ESD ulcer.
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of gastric bleeding were noticed and no drop in hemoglobin was
seen (●" Table 1).
The resected specimen measured 12×10mm and the early gas-
tric cancer measured 5×3mm (●" Fig. 3a,b). Unfortunately, a
small mucosal slit occurred in the resected specimen during its
retrieval but this did not affect the pathological examination
(●" Fig. 3c). Histopathology revealed awell-differentiated adeno-
carcinoma of 4mm in diameter located within the mucosal layer,
with no evidence of lymphovascular infiltration. The vertical and
horizontal margins were free of carcinoma (●" Fig. 4).

Discussion
!

ESD is now considered to be an effective and safe treatment for
early gastric lesions (early gastric cancers and adenomas), but
the perioperative management of antithrombotic therapies is
still controversial. Continuous aspirin use in ESD has been con-
sidered to be safe in several previous studies [9,10], but the effect
of continuous warfarin use has not been investigated. Also, many
guidelines for endoscopic procedures [2–5] state that warfarin
therapy should be replaced with heparin bridging therapy, but
the safety of heparin bridging therapy has not been confirmed
[6]. In studies comparing continuous oral anticoagulation ther-
apy with heparin bridging therapy in surgery for implantation
of cardiac rhythm devices, continuous oral anticoagulation ther-
apy was better than heparin bridging therapy because there was
less post-operative bleeding and hospital stays were shorter [7,
8]. We are not aware of any speculated reason for more bleeding
in patients with heparin bridging therapy. However, there will be
a need to administer warfarin concomitantly with heparin dur-
ing bridging therapy after a surgical or endoscopic procedure,
and the anticoagulation action of both heparin and warfarin will
be combined before conclusion of the therapy. Thus, the antico-
agulation action will be much greater than for warfarin mono-
therapy. This might be a reason for greater bleeding risk in pa-
tients with heparin bridging therapy.
The present case shows that ESD can be performed safely without
interrupting warfarin with aspirin therapy, and it would be ben-
eficial for patients on antithrombotic therapies. However, in such

Table 1 International normalized ratio of prothrombin time (PT-INR), he-
moglobin levels and platelet cell counts associated with endoscopic submu-
cosal dissection (ESD).

Days before or after ESD

–14 0 1 7 30

PT-INR 1.78 1.67 1.68 1.73 2.08

Hemoglobin (g/L) 121 121 119 117 123

Platelet cell counts ( × 109/L) 205 204 177 190 217

PT-INR, international normalized ratio of prothrombin time; ESD, endoscopic
submucosal dissection.

Fig.3 a View of resected specimen. Resected specimen measured 12×10mm and early gastric cancer measured 5×3mm. A small mucosal slit occurred
in the resected specimen during retrieval, but this did not affect the pathological examination. b View of resected specimen with Indigo Carmine solution.
c Mucosal cancer area in resected specimen indicated by red lines.

Fig.2 a Second-look endoscopic view of the post-
ESD ulcer on the day following ESD. There was no
active bleeding and there were no apparent vessels
in the post-ESD ulcer. b Third-look endoscopic view
of the post-ESD ulcer 7 days after ESD.
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cases, care is required in preventive hemostasis during the ESD
procedure as well as in endoscopic follow-up after ESD.
The following are important points in performing ESD safely in
patients on antithrombotic therapies: (1) at the beginning of
ESD, only the mucosal layer should be cut to avoid injury to ves-
sels in the submucosal layer; (2) before starting dissection of the
submucosal layer, visible vessels in it should be pre-coagulated
with hot biopsy forceps or other hemostatic devices; (3) during
dissection of the submucosal layer, immediate hemostasis should
be applied when hemorrhage is seen; (4) after completing ESD,
all of the visible vessels in the post-ESD ulceration should be
burned out with hot biopsy forceps or other hemostatic devices;
and (5) to prevent late onset hemorrhage, second-look endos-
copy should be performed on the day following ESD, and third-
look endoscopy 1 week after ESD. Although the effectiveness of
second-look and third-look endoscopy after ESD is unclear, we
feel that additional preventive hemostasis at second-look and
third-look endoscopy might be effective in preventing post-ESD
bleeding in patients on antithrombotic therapies.
This is the first published case of gastric ESD in a patient on con-
tinuous warfarin and aspirin therapy. However, the gastric lesion

was very small and PT-INR was not particularly high. When per-
forming gastric ESD for larger gastric lesions with stronger anti-
coagulation therapies, greater care would be essential in the
endoscopic procedure and follow-up because gastric lesion size
is thought to be a risk factor for post-ESD bleeding.
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