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Abstract

The efficacy and safety of endoscopic mucosal resection and submucosal dissection in the setting of ulcerative colitis has not
been fully established. Potential complications, such as bowel perforations, may occur as a result of multiple issues. This case
demonstrates a rare complication of delayed bowel perforation after an endoscopic submucosal dissection of a polyp in a
patient with ulcerative colitis on chronic steroid therapy.

INTRODUCTION

Endoscopic mucosal resection (EMR) and endoscopic
submucosal resection (ESD) are procedures designed to
endoscopically remove mucosal lesions, including
intramucosal cancers from the gastrointestinal tract (1).
EMR offers an alternative to surgery for many forms of
lesions, including polypoid, protuberant, flat, ulcerated, as
well as lateral spreading tumors (2). EMR is a snaring
procedure which is limited in the size of lesions that may be
removed in an en-bloc fashion. Piecemeal removal is
associated with a high risk of local recurrence. ESD utilizes
a specialized needle-knife to dissect mucosal and
submucosal lesions, providing the ability for a greater en-
bloc resection than EMR, especially for lesions larger than
2cm (3,4). Although EMR and ESD are recognized
therapeutic alternatives to partial or complete colectomy for
mucosal and submucosal lesions, complications may occur,
especially if not performed by an experienced endoscopist.
These complications include bleeding, perforation, and
bacteremia (5-7). Certain conditions, such as ulcerative
colitis in which EMR and ESD have not been well-studied,
may lead to increased complications. This case demonstrates
a rare incidence of delayed perforation and colonic bleeding
after ESD in a patient with ulcerative colitis on chronic
corticosteroid therapy.

CASE

An 83 year-old male with history of ulcerative colitis and

chronic obstructive pulmonary disease presented to the
outpatient endoscopy unit for endoscopic resection of a mass
in the ascending colon after he had refused surgery. The
procedure, performed under propofol, revealed a 4x8cm flat
mass in the ascending colon. (Figure 1) The lesion was
raised by injecting 250cc of a mixture of normal saline
(500cc), epinephrine (1.5cc of 1:1000), and indigo carmine
(2.5cc of 0.8%) into the submucosa. Using a conventional
needle knife, dissection of the mass was performed. After
80% of the polyp was dissected, a snare was placed around
lesion to expedite the final removal. However, the snare
became embedded into the tissue and was unable to be
dislodged. The handle was then cut, leaving the snare
attached to the lesion. The scope was removed and
reintroduced alongside the snare. The entire lesion was then
removed with the needle knife. The patient subsequently
developed a distended abdomen. Two small defects were
noted, closed with seven resolution clips, and resolved by
endoscopic visualization. The lesion and the embedded snare
were recovered and removed. Soon after procedure, the
patient became hypotensive, which quickly responded to
intravenous fluids of normal saline. Patient was also given
intravenous antibiotics (ampicillin-sulbactam and
metronidazole). Due to his post-procedure condition and
long-term COPD, the patient was kept intubated and
transferred to medical ICU for further care.

Upon admission to ICU, the patient was placed on
levofloxacin and metronidazole. Hydrocortisone IV was
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initiated since the patient had a history of chronic prednisone
use and was given nothing-by-mouth. He was placed on
heparin 5,000 units SQ every eight hours for deep vein
thrombosis prophylaxis. The ESD specimen of the lesion
revealed a tubulovillous adenoma with underlying cauterized
submucosa. No muscularis propria was present. (Figure 2)

On hospital day #3, patient was significantly improved with
softened abdomen, improved leukocytosis, minimal
ventilation settings, and increased urine output. On hospital
day #4, the patient continued to improve with decreased
abdominal distention and pain in addition to passing flatus
and was subsequently extubated.

On hospital day #5, the patient experienced respiratory
distress, significantly increased abdominal distention, and
hematochezia. Patient was emergently re-intubated and
placed on mechanical ventilation. Laboratory data suggested
acidosis and a decrease in hemoglobin. The patient
emergently underwent exploratory laparotomy. During the
procedure, a small opening was noted at the hepatic flexure
with a large amount of bleeding and a small amount of
soilage. A right hemicolectomy with diverting ileostomy
was subsequently performed. Post-operatively, the patient
was placed on intravenous piperacillin-tazobactam and
metronidazole, intravenous fluids, and hydrocortisone taper.
The resection specimen from surgery revealed seven metal
clips with underlying full thickness necrosis with associated
adjacent hemorrhage, cautery artifact involving the
muscularis propria, and acute inflammation with dense
inflammatory infiltrate extending to the subserosal fat with
focal microabscesses. No cautery artifact was noted in
adjacent muscularis propria. The perforation was noted
3.5cm from the clips but within the adjacent ESD site.
(Figure 3) On hospital day #8, the patient was extubated. On
hospital day #12, the patient was found to have an infra-
renal abdominal aortic aneurysm measuring 10.5 x 8.4cm on
a CT of the abdomen. The patient’s hospital course was also
complicated by intermittent atrial fibrillation. The patient is
currently under the care of general surgery for anticipated
AAA repair.

Figure 1

Figure 1: Ascending colon polyp

Figure 2

Figure 2: Pathology of polyp revealing tubulovillous
adenoma histology showing villous and glandular patterns
with pseudostratification of the hyperchromatic nuclei and
mucin depletion at 40X (LEFT) and at 100X (RIGHT).
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Figure 3

Figure 3: Gross pathology specimen showing colonic
perforation 3.5cm from the clips.

DISCUSSION

EMR and ESD have become common in Japan for the
therapy of early gastric cancer. EMR and ESD are becoming
more widely available, especially in Japan, and more
recently in the United States and Europe, as an alternative to
surgery for mucosal and submucosal colonic lesions that
cannot be removed by traditional endoscopic practice. We
have been performing ESD at our institution since 2006 with
greater than 140 cases completed. As this new technology
becomes more prevalent, new applications and possibly new
complications may be identified.

Our case represents a delayed perforation after an ESD
procedure in a patient with long-standing ulcerative colitis
and chronic corticosteroid use. Although perforations after
ESD have been described in the literature, a delayed
perforation in this type of clinical setting has yet to be
described. Since this is the first reported case, the causative
etiology may only be hypothesized.

Chronic steroid use has been associated with an increase in
bowel perforations in scattered case reports over the past 40
years (8-11). However, the consensus view has been that
chronic steroid use does not result in an increase risk of
colonic perforation. Although chronic corticosteroid use may
have contributed to the overall outcome, it was unlikely the
main causative factor.

Perforation of the bowel wall in this patient may have been
multi-factorial. First, a missed micro-perforation secondary
to ESD may have originally sealed only to reopen when
bowel motility returned. Second, the ascending portion of

the colon is thinner and ESD may have decreased the wall
thickness to unacceptable level, thereby causing perforation
when intraluminal pressure returned to normal. Third,
ischemia in the colonic segment from ESD and entrapment
of the snare may have led to perforation due to inadequate
healing mechanisms and necrosis causing disruption of
tissue.

While all the potential mechanisms above are viable, the
contribution of inflammatory bowel disease to the
perforation must be emphasized. Patients with ulcerative
colitis experience non-transmural colonic wall abnormalities
which are limited to mucosa and submucosa (12). In fact,
removal of mucosa and submucosa by ESD should have led
to removal of inflamed tissue associated with ulcerative
colitis. However, ulcerative colitis is a systemic disease with
altered pro-inflammatory cytokine profile which may cause
delayed wound healing by local tissue damage from reactive
oxygen radicals and tissue-degrading enzymes (13). In turn,
this may theoretically increase the chance of perforation or
poor outcome. Furthermore, a larger question remains
whether ESD should be performed in patients with
inflammatory bowel disease (IBD). Theoretically, the pro-
inflammatory state of IBD which leads to poor wound
healing increases the risks of bowel perforation and rates of
contaminant surgery (14). The large proportion of IBD
patients with dysplasia-associated lesions or masses which
could potentially be resected via ESD make this issue of
great consequence to further ESD use in IBD.

This case demonstrates a rare adverse event of ESD in a
patient with ulcerative colitis on chronic steroid therapy.
Given the paucity of literature regarding this subject and
expanding role of ESD, further prospective trials are needed
to resolve this issue.
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