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Abstract

Endoscopic treatment should be considered for early gas-
tric cancer (EGC) and gastric precancerous lesions. Endo-
scopic submucosal dissection (ESD) was developed for
en bloc removal of a large gastric neoplasm and has been
developed following improvements in electrical equip-
ment for hemostasis and dissection and with advances in
various knives, hemostatic forceps and endoscopic
equipment. ESD is currently the treatment of choice for
precancerous lesions or EGC showing mucosal invasion.
Hemorrhage and perforation are major complications of
ESD for EGC. We describe the complication of ESD pro-
cedures in gastric lesions for endoscopists who are rela-
tively inexperienced in ESD and who may lack optimal
access to ESD education and facilities.
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INTRODUCTION

The incidence of gastric cancer is high in Japan, Korea and
China. Periodic endoscopy should be performed. Endos-
copic treatment should be considered for eatly gastric can-
cer (EGC) and gastric precancerous lesions. Endoscopic
submucosal dissection (ESD) has been developed follow-
ing improvements in electrical equipment for hemostasis
and dissection and with advances in various knives, hemos-
tatic forceps and endoscopic equipment. ESD is currently
the treatment of choice for precancerous lesions or EGC
showing mucosal invasion'"”.

Professional endoscopic skill, experience with the elec-
tronic equipment, knowledge of the appropriate applica-
tion of diverse knives and skillful endoscopy assistants
are required to achieve positive outcomes with ESD.
Even when these conditions are met, complications such
as hemorrhage, perforation, pneumothorax, aspiration
pneumonia, cardiopulmonary complication, abdominal
pain and fever can occur. The endoscopist must possess
sufficient knowledge to address such complications pro-
mptly and appropriately. A thorough knowledge of the
indicators for ESD and the factors causing these compli-
cations is also important. Hemorrhage is a complication
in 10%-20% of ESDs" and perforation in 5°/ol4l;most of
these cases can be overcome, however, through skilled
execution of the endoscopic procedurem. The en bloc
resection rate for EGC is neatly 80%, depending on the
location and size of the lesion; such resection prevents
recurrence of the cancer in nearly all cases™”. These data
were collected at large-scale hospitals for the preparation
of ESD educational curricula and primarily include pro-
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cedures performed with ample access to the most adv-
anced equipment, skillful endoscopy care teams and gastr-
ointestinal specialists.

A rapidly increasing number of physicians are entering
the field of endoscopy and many hospitals are opening
new endoscopy facilities. However, most have inadequate
educational systems and endoscopic equipment. Although
many academic meetings and workshops have sought
to address these problems, the tremendous and rapidly
increasing demands are difficult to meet. In this context,
we present our opinions and suggestions for the mana-
gement of hemorrhage and perforation complications
of ESD in this article. We hope that this discussion may
benefit endoscopists who are relatively inexperienced
in ESD for stomach lesions and who may lack optimal
access to ESD education and facilities.

HEMORRHAGE

During ESD, the endoscopist must identify the blood ves-
sels most likely to hemorrhage and treat them effectively to
stop the hemorrhage while dissecting the submucosa. ESD
must not be attempted on a lesion affecting vessels in

which an endoscopist cannot consistently stop bleeding in
gastrointestinal hemorrhage patients. Hemostasis is usually
most difficult in the upper stomach due to the broad distri-
bution of large blood vessels and re-bleeding occurs read-
ily in this location when the gastrointestinal tract bleeds.
Oda et al reported that only location (upper and middle
third) and size (= 31 mm) were associated with immediate
bleeding[s]. In one report, younger age and the location of
the lesions (upper and middle third) were associated with a
higher frequency of immediate bleeding”. Bleeding can be
somewhat reduced in areas with abundant blood vessels by
strengthening the coagulation energy when precutting or
dissection, but this increases the risk of perforation. Thus,
the degree of mucosal elevation following submucosal
dissection should be assessed catefully. During ESD, the
endoscopist should not waste time attempting to achieve
hemostasis or control minor bleeding, and should not in-
terfere with complete incision by applying a clip. Dissection
of lesions itself has an effect of hemostasis and is a help
for obtaining sight.

In 4%-6% of cases, delayed bleeding occurs 24 h or
more after ESD and can have serious consequences[ml
Delayed bleeding frequently follows ESD performed on
large and flat lesions in the upper stomach"". Even in cas-
es where no bleeding is observed after complete resection,
additional coagulation can reduce the risk of delayed bleed-
ingm]. However, this process can occasionally cause delay-
ed perforationm. When almost no submucosal layer re-
mains and the muscle is properly exposed, it is not neces-
sary to practice preventive hemostasis. Bleeding following
the resection of lesion should be addressed using light
lifting with hemostatic forceps to reduce muscle damage.
The attempt to achieve hemostasis in coagulation mode
by pressing the lesion, such as in ulcers, is associated with
a very high risk of perforation. For patients at risk of de-
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layed bleeding, insertion of an I-tube after the procedure
will allow any such bleeding to be discovered and ad-
dressed immediately.

Most bleeding after ESD can be treated with an en-
doscopic procedure using an electronic knife, a hemoclip,
argon plasma coagulation and hemostatic forceps. If the
hemostasis is delayed due to difficult lesion or incomplete
field of view, cardiopulmonary instability might occur in
the patient. In this situation, it is important not to hesitate
to carry out emergency surgery or embolization.

Patients with chronic renal failure or liver cirrhosis and
recipients of subtotal gastrectomies are at high risk of
acute and/or delayed bleeding, Because a patient’s condi-
tion can detetriorate suddenly during bleeding, novice en-
doscopists should not attempt endoscopic procedures to
treat hemorrhage. Patients who take anticoagulants or
antiplatelet agents for lower risk cardiovascular or cere-
brovascular disease should stop these medications 1 wk
before a{ﬁ] endoscopic procedure to reduce the risk of

bleeding .

PERFORATION

In one report, location in the middle portion of the stom-
ach (P = 0.028) and an elevated lesion (P = 0.0477) were
significantly associated with the development of a perfo-

ration'"”, Appropriate use of high-frequency electronic
equipment and instruments and the administration of suf-
ficient submucosal injections are necessary to prevent per-
foration. The degree of submucosal injection should be
evaluated during dissection; if mucosal elevation is insuf-
ficient, additional injection is necessary. If a patient com-
plains of pain during ESD or hemostatic procedures, mus-
cle involvement is possible and the direction of incision
or degree of visibility may require correction. The use of
sodium hyaluronate allows the elevation of the lesion to
be maintained for a longer period of time, aiding dissec-
tion!"",

If perforation occurs and demands the attention of
the endoscopist before lesion dissection, complete resec-
tion will be impossible and a subsequent surgical proce-
dure will be required. A strategic approach is thus neces-
sary. Most perforation can be addressed with a hemoclip
but this instrument may make it difficult to obtain a suf-
ficient resection margin or perform en bloc resection.
Thus, it is desirable to apply clips to perforated areas
after an incision or exfoliation has been performed and
sufficient space for complete resection has been created.
If the perforated area is large or the incision or exfolia-
tion takes too long, pneumoperitonium can cause serious
secondary problems such as respiratory failure, decrea-
sed blood pressure or increased abdominal pain. Centesis
should thus be performed with an 18-20 gauge puncture
needle to remove air from the abdominal cavity and to
provide sufficient time for a complete resection attem-
ptm.

Although clipping is the most common treatment for
perforation, a hemoclip can obscure visibility of structur-

April 16,2011 | Volume 3 | Issue 4 |



Kim Y] et a/. Management of complications following ESD for gastric cancer

es such as the gastroesophageal junction and the posteri-
or wall of the upper gastric body. Band ligation may thus
be a preferable treatment option“sj. Additionally, a clip
may not encompass a wide perforation; in such cases,
suction of the omentum can be applied to aid the clip-
ping of the perforated area. When the omentum is not
sucked after clipping of the perforation margins, clips on
opposite sides of the perforation may be tied together
with a detachable snare to treat a large perforation.

Following endoscopic treatment of a perforation, the
patient may have leukocytosis, tenderness and/or a slight
fever for 1-2 d. Most perforations that occur during ESD
can be treated conservatively with the administration of
antibiotics; few cases require surgical operationm]. Because
the conditions of the elderly, immunocompromised or
chronic-disease patients may be exacerbated by perfora-
tion, careful observation of these patients is necessary and
abdominal computed tomography (CT) scans should be
petformed if peritonitis is suspected. A surgical operation
should be performed in cases of peritonitis.

Although pneumothorax is a rare complication, it can
lead to death if approptiate measutes are not taken promp-
tly. Perforation of esophageal, gastroesophageal junction
or fundus lesions can occur with respiration or sudden
movement during precutting and may cause pneumopetito-
nium and pneumothorax simultaneously™. Because sud-
den respiratory failure may occur in such cases, all proce-
dures should be stopped and the insertion of a chest tube
into the pleural space should be considered. A novice
endoscopist should consider the difficulty of each proce-
dure and the risks of bleeding and perforation and transfer
difficult or risky cases to a specialist endoscopy center.
This is particularly true for lesions of the gastroesophageal
junction, cardia and fundus. Expert endoscopists should
also consider operating on such lesions under general
anesthesia to control the movement and breathing of the
patient, especially when the lesions are large.

ESD is an attractive and effective treatment for gastric
cancer. Complications such as bleeding, perforation and
incomplete resection may occur but can be minimized
with the development of the endoscopist’s skill and
the use of advanced equipment. Realistically, however,
opportunities to learn and practice ESD and use optimal
equipment are often limited. We recommend the implem-
entation of an appropriate educational system. The ability
of the endoscopist to petform a procedure, the condition
of available equipment and instrumentation, the position
and size of the lesion, the health of the patient and the
limitations of ESD should all be considered when eva-
luating the use of this procedure.
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