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Management of Complications of Colorectal Submucosal Dissection
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Endoscopic submucosal dissection (ESD) is a useful procedure for the treatment of superficial gastrointestinal neoplasm. Compared
with endoscopic mucosal resection (EMR), ESD has several benefits, which include resectability of various difficult lesion, accurate
histologic assessment of specimen, and lower recurrence rate. However, the risk of procedure- related complications is higher with
ESD than with EMR. Moreover, because the colon has a thin wall and limited endoscopic maneuverability, ESD is considered a more
challenging and risky procedure when performed in the colon than in the stomach. ESD-related complications are more likely to occur.
The significant complications associated with ESD are bleeding, perforation, coagulation syndrome and stenosis, most of which can be
treated and prevented by endoscopic intervention and preparation. Therefore, it is important to know how to occur and manage the

ESD related complication. Clin Endosc 2019;52:114-119
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INTRODUCTION

Endoscopic submucosal dissection (ESD) is an important
treatment option for early gastric cancer and it has showed
excellent outcomes. In recent years, colorectal ESD has been
widely used for large benign colorectal tumor and early col-
orectal cancer.

ESD has more advantages than the conventional endoscop-
ic mucosal resection (EMR). ESD can control the size and
shape of the resected lesion by dissecting the submucosal layer
using fine endo-electrosurgical knife, and en bloc resection
may be performed even in a larger flat neoplasm. Moreover,
neoplasms with submucosal fibrosis can be resected. Thus,
this procedure can be applied during the resection of com-
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plex neoplasms, such as ulcerative non-lifting neoplasms, and
recurrent neoplasms. It is also beneficial as it can facilitate a
more precise histologic assessment of the resected specimen
and result in a lower recurrence rate.

However, ESD is technically challenging procedure, and
it has a longer learning curve due to the high demands of
technical skills and a longer procedure time compared than
EMR. A higher risk of adverse events, such as bleeding and
perforation, is associated with ESD compared with EMR.
Moreover, the colon has a thin wall and a more limited endo-
scopic maneuverability due to its confined space, fold/flexure
and mobility than the stomach. In relation to these reasons,
ESD is considered a more difficult and risky procedure when
performed in the colon than in the stomach and procedure-
related complications are more likely to occur.

In this review, the prevention and management of com-
plications related to colorectal ESD were discussed.

BLEEDING

Bleeding is the most frequent complication of endoscopic
procedures and it can lead to serious conditions such as hem-
orrhagic shock. It can be classified into immediate (intra-pro-
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cedural) or delayed (post-procedural) bleeding. Immediate
bleeding is usually defined as active bleeding that developed
during the procedure. Delayed bleeding is defined as melena
or bloody stools occurring after the completion of endoscopic
procedure.' Most immediate bleeding is caused by direct cut
in the vessels and it is usually minor and self-limiting and
dose not interfere with the continuation of the procedure.
The definition of clinically significant bleeding after ESD has
not been established, and it is generally defined as melena or
hematochezia with a decrease in hemoglobin level >2 g/dL
or the need for blood transfusion.”’ Delayed bleeding mainly
occurs between 2 and 7 days after the procedure. However, it
can occur as late as 2 weeks after the procedure.”*’

The bleeding rate associated with ESD ranges from 0% to
11.9%.*° According to a recent meta-analysis, the immediate
and delayed bleeding rates are 0.75% (95% confidence interval
[CI], 0.31%-1.8%) and 2.1% (95% CI, 1.6%-2.6%), respective-
ly” The bleeding rates are lower in Asian countries than in
Western countries (Table 1).

Several studies have shown the risk factors of delayed
bleeding after colorectal ESD, and various factors, such as
prior used of anti-thrombotic agents, hypertension, resection
size, sessile type, and occurrence of significant bleeding or
more arterial bleeding during the procedure have been asso-
ciated with an increased risk of delayed bleeding."** Suzuki et
al. have reported that lesions in the cecum cause an increased
risk of delayed bleeding compared with lesions in other parts
of the colon."” Recent studies have reported that the presence
of lesions in the rectum is an independent risk factors of
delayed bleeding after colorectal ESD.*'""” It was conflicting
results that the lesions in the right hemi-colon increases the
rate of bleeding after endoscopic polypectomy.” Several re-
ports have shown that a lesion size >40 mm is a risk factor of
delayed bleeding after the procedure.*"

Bleeding during ESD is common and is not considered a
complication. Most minor bleeding in small vessels can be
treated by contact coagulation with the tip of a knife or co-
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agulation using hemostatic forceps.""

Significant bleeding
from large vessels must be managed with hemostatic forceps.
However, excessive thermal injury to the wall of colon may
lead to delayed perforation because the colon has a thin wall.
Thus, hemostatic forceps should precisely grasp the target ves-
sels and properly coagulate them.”' For the treatment of thick
arterial bleeding, clips can be used. However, during submu-
cosal dissection, clips can interfere with sequential dissection
and clipping should be cautiously performed. To prevent
intra-procedural bleeding, the identification and prophylactic
coagulation of nonbleeding submucosal vessels are necessary."”
For small vessels, intra-procedural bleeding can be prevented
by pre-coagulation with a knife with the soft, forced or spray
coagulation mode. In addition, it can be enough to slowly cut
by swift coagulation, whereas large vessels must be pre-coagu-
lated using hemostatic forceps.”

A recent meta-analysis about prophylactic treatment for
post polypectomy bleeding has reported that none of the
prophylactic therapies including injection of epinephrine,
coagulation and mechanical therapy (clips, detachable or en-
do-loop) were associated with a lower risk of delayed bleeding
(after 24 h from the procedure) compared without the use of
prophylactic therapy."® However, another study for large col-
orectal lesions (=2 cm) has shown that prophylactic clipping
decreased the risk of delayed post-polypectomy bleeding."”
Recent studies have shown that prophylactic clip closure of
mucosal defects reduced the risk of delayed bleeding after col-
orectal ESD.***!

Therefore, to prevent delayed bleeding, large visible exposed
vessels or any remaining visible vessels after a complete re-
section must be coagulated using hemostatic forceps. In case
of a large exposed vessel, clipping can be a useful method to
prevent delayed bleeding. In particular, a pulsating large vessel
can be observed in the rectum, and for such vessels, clipping
is helpful.” After ESD for large colorectal lesion, prophylactic
clip closure can be considered for the prevention of delayed
bleeding.

Table 1. Meta-Analysis for Rates of Bleeding and Perforation Associated with Colorectal Endoscopic Submucosal Dissection”

Rate (95% CI), %
Adverse events Studies, n Patients/tumors, n
Total Asian countries Western countries

Immediate

Bleeding 24 2,274/2,319 0.75 (0.31-1.8) 0.39 (0.11-1.3) 3.3 (1.4-7.6)

Perforation 98 13,291/13,498 4.2 (3.5-5.0) 3.8 (3.1-4.6) 6.6 (4.6-9.4)
Delayed

Bleeding 80 11,079/11,260 2.1 (1.6-2.6) 1.8 (1.4-2.4) 3.9 (2.5-5.8)

Perforation 30 3,887/3,948 0.22 (0.11-0.46) 0.18 (0.08-0.42) 1.2 (0.29-4.6)

CI, confidence interval.
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PERFORATION

In contrast to delayed bleeding which is more common in
gastric ESD than colorectal ESD, the perforation rate related
to colorectal ESD is higher than that associated with stomach
ESD because the proper muscle layer of the colon is thinner
than that of the stomach and endoscopic maneuverability in
the colon is limited.*" Perforation is classified as immediate
(diagnosed by the endoscopic evidence of a definite mural de-
fect with the visualization of an intraperitoneal organ or peri-
toneal/fat tissue) or delayed (diagnosed after the completion
of endoscopic resection by the presence of free air on abdom-
inal plain radiograph or during computed tomography [CT]

scan)."”

Delayed perforation can be divided into two types;
invisible intra-procedural perforation which is not identified
during the procedure, but is diagnosed by the presence of free
air on simple abdominal radiography or CT scan, and true
delayed perforation caused by thermal injury during the pro-
cedure. Most delayed perforations develop within 14 h after
the procedure. However, some cases of delayed perforation
may be confirmed 24h after the procedure.””

The perforation rate associated with colorectal ESD is as
high as 1.4%-20.4%.”% According to a recent meta-analysis,
immediate and delayed perforation rates were 4.2% (95% CI,
3.5%-5.0%) and 0.22% (95% CI, 0.11%-0.46%), respectively.”
The immediate and delayed perforation rates were lower in
Asian countries than in Western countries (Table 1).

Several reports have assessed the risk factors for the oc-
currence of perforation during colorectal ESD. Larger tumor
size, submucosal fibrosis, colonic location, and less experience
of ESD operators are the risk factors of perforation during
colorectal ESD.**

in the left side of the colon, particularly in the sigmoid colon

Perforations may occur more frequently

which is more tortuous than the other parts of the colon and
not fixed to the abdominal wall.”** The cecum is also at high
risk of perforation because it is dome-shaped and the vertical
axis at the cecum usually approaches the knives.” Therefore,
hook knife can be useful in decreasing the risk of perforation
at the cecum because the submucosal tissue is hooked with
the tip of the knife and cut to the lateral side of the knife.
Most small perforations and minimal extraluminal contam-
ination that occur during the procedure can be successfully
treated with the application of endoscopic clips along with
antibiotics and fasting.*”” For large perforations, endo-loop
with clipping can be used for the closure of perforation.
If perforation is not completely closed, emergent surgery
should be performed as soon as possible to reduce the risk
of pan-peritonitis.” In addition to endoscopically intractable
large perforations, generalized peritonitis, ongoing sepsis and
aggravation of peritonitis are the indications of surgery. As
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previously mentioned, because colorectal ESD is a high- risk
procedure causing intra-procedural perforation compared
with gastric ESD, sufficient preparations for the possibility of
perforation, such as good bowel preparation, selection of ap-
propriate scope and knives according to the location and mor-
phology of a tumor, and use of a carbon dioxide insufflator,
are necessary before the procedure. A long- lasting submu-
cosal injection agent, such as hyaluronic acid, can be helpful
for the prevention of intra-procedural perforation because it
thickens the submucosal fluid cushion and sufficiently lifts up
the lesion.””!

In true delayed perforation caused by thermal injury, free
air cannot be detected by radiography by sealing with the
omentum. Therefore, if delayed perforation is suspected
based on abdominal pain, fever and increased inflammatory
marker levels, abdominal CT should be performed.”” In case
of delayed perforation caused by thermal injury, emergent
surgery is essential because it has a less favorable progno-

> Twatsubo et al. have shown that the median duration

sis
of hospitalization was longer, and abdominal pain score was
higher in patients with delayed perforation than in those with
intra-procedural perforation.”

Perforation of the rectal lesion below the peritoneal reflec-
tion may be diagnosed as mediastinal emphysema, subcuta-
neous emphysema or peri-rectal abscess instead of free air on
radiography. Therefore, close monitoring is must be carried

out.

POST-ESD COAGULATION SYNDROME

Coagulation syndrome (CS) is transmural burn syndrome
resulting from electrocoagulation injury in the bowel wall
after endoscopic treatments including polypectomy, EMR and
ESD.*** CS is clinically diagnosed based on the presence of
abdominal tenderness and/or rebound tenderness matched
procedure site by transmural burn and localized peritonitis
resulting to serosal inflammation, fever, leukocytosis, and
elevated C-reactive protein levels without obvious perforation
on abdominal radiography and/or CT scan after endoscopic
treatment.”**

CS is often confused with a true perforation because both
are characterized by pain, fever, and leukocytosis. However, it
is important to recognize CS which does not usually require
surgery and severe CS can progress to delayed perforation.

The incidence rate of post- ESD CS ranges from 4.8% to
14.2%, which is considerably higher than that of post-polyp-
ectomy CS.*

The previously known risk factors of post-ESD CS are sex,
tumor size, procedure time, tumor location and presence



- . 22,33,34,36,37
of submucosal fibrosis.

Right side colon is a known
risk factor of post-ESD CS, and the cecum is a part that is a
higher risk for adverse events related endoscopic procedures,
including post-ESD CS than other parts of the colon.* Tt
is supposed that the cecal wall is thinner than the other parts
of colon and air insufflation during the procedure generates a
higher pressure in the cecum than in other parts of the colon,
thereby increasing vulnerability to injury.**

Most CS is successfully managed without the need for
surgical intervention. The symptoms of the patients with
CS usually improve within 24 h and subside within 96 h
with conservative treatment including hydration, use of

% Patients with

broad spectrum anti-biotics and bowel rest.
mild symptoms can be treated only with oral anti-biotics
without hospitalization. However, if patient’s symptoms do
not improve or worsen despite proper medical management,
re-evaluation for the possibility of delayed perforation should
be immediately carried out.

A recent study has shown that the prophylactic use of an-
ti-biotics in colorectal ESD can reduce the risk of post-ESD
CS.” Anti-biotics were administered 1 h before ESD and then
additionally injected every 8 h twice more, and the prophy-
lactic use of anti-biotics was then associated with decreased
C-reactive protein level and abdominal pain. However, be-
cause post-ESD CS occurs only in a few patients, the prophy-
lactic use of anti-biotics in high-risk patients compared with
all patients may be effective.”

The use of long lasting submucosal injection agent may
reduce the risk of post-ESD CS by increasing the thickness of
the submucosal layer and consequently reducing transmu-
ral burn by electrical current. However, there are no studies
showing the preventive effect of long lasting submucosal in-
jection agent on post-ESD CS.***

Recently, Yamasaki et al. have indicated that line- assisted
complete clip closure which is a method achieving complete
closure of the mucosal defect on the ESD site, can reduce the
incidence of post-ESD CS.” However, further studies must be
conducted to validate such result.”

STENOSIS

Post ESD stenosis is generally defined as narrowing through
which a standard scope fail to advance.”** The incidence rates
of post-ESD stenosis range from 11.6% to 17.2% after esopha-
geal ESD and from 0.7% (17% in cardiac lesion, 7% for pyloric
lesion) to 2.5 % (4.7% in the upper, 0.36% in the middle, and
3.8% in the lower part) after gastric ESD."****

Several reports have shown that sub-circumferential re-
section >75% of the circumference by ESD in the esophagus
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or stomach (cardia, pylorus) is a major risk factor of stric-
tul_e'44,47,48

However, in case of colorectal ESD, there were only few
studies about post ESD stenosis. Recently, Hayashi et al. have
reported that the incidence rate of stenosis after colorec-
tal ESD was 0.49% (4/822 patients) and post ESD stenosis
occurred in 11% of patients with circumferential resection
between >90% and <100%, and in two (50%) of four patients
with circumferential resection of 100%." Another study
including 69 rectal tumors occupying >75% of the rectal cir-
cumference has shown that the stenosis occurred in 71.4% of
the patients after total circumferential resection and 43.8% of
the patients after >90% of circumference resection.”

These studies have shown that the circumferential mucosal
defect of >90% is a significant risk factor of stenosis after col-
orectal ESD.

Most stenosis after colorectal ESD can be managed by en-
doscopic balloon dilation, which is the same as esophageal
and gastric stenosis after ESD. However, the preventive role
of intra-lesional steroid injection or topical steroid application

for stenosis after colorectal ESD is not validated thus far.">***

CONCLUSIONS

A higher rate of adverse events is generally observed af-
ter colorectal ESD than colorectal EMR or stomach ESD.
Bleeding and perforation are the primary complications of
colorectal ESD. However, most complications are treated and
prevented by endoscopic intervention and preparation. CS is
another common complication after colorectal ESD and is im-
portant because it resembles a true perforation upon clinical
presentation. Thus, it can be misleading. Most CS cases are
successfully managed with medical treatment. The occur-
rence of stenosis is less common in colorectal ESD than in
esophageal and gastric ESD. Endoscopic balloon dilatation
can be used to manage most cases of stenosis after colorectal
ESD.
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