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Abstract

Endoscopic mucosal resection (EMR) was originally described in 1973 and is currently a popular

practice used in treating polyps, small adenomas, and early cancers. Although the safety of EMR

has been proven in numerous studies, complications occur occasionally. We report a case in

which the patient complained of severe upper abdominal pain and who was diagnosed with acute

appendicitis after colorectal EMR. The patient recovered well after surgery. Cautious observation

is necessary when resuming oral intake in patients who undergo colorectal EMR and who com-

plain of postoperative abdominal pain. Observation is especially important for patients with a

fecalith that may have originally existed in the appendix or in the colon near the appendix.
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Introduction

Endoscopic mucosal resection (EMR) was

originally described by Deyhle et al. in 1973

and was considered a risky procedure at

that time.1 With the development of tech-

nology since that time, EMR has become a

popular practice that is used when treating
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polyps, small adenomas, and early cancers.2

Although the safety of EMR has been
proven in numerous studies, unexpected
conditions occur occasionally.3 Here, we
report a rare unexpected complication
after colorectal EMR.

Case Report

The reporting of this study conforms to the
CARE guidelines.4 A 62-year-old male
patient was admitted to our hospital for
the evaluation of changes in his defecation
patterns for over 2 years. He complained of
an increasing number of defecations (up to
five defecations daily). The stools were soft,
yellow, formed, and without blood. The
patient had been diagnosed as having
chronic gastritis for more than 10 years
and denied having diabetes mellitus, hyper-
tension, and other comorbidities. He had a
history of multiple colonic polyps (one
polyp each in the ascending colon, hepatic
flexure of the colon, transverse colon, and
sigmoid colon) 1 year earlier, and he under-
went colorectal EMR in a local hospital.
The pathological results revealed that the
polyps were tubular adenomas with low-
grade intraepithelial neoplasia. He had a
history of smoking (40 pack-years) and
drinking alcohol for over 40 years (100–
250 g/day, 3–5 times per week).

The laboratory test results were as fol-
lows: white blood cell count (WBC):
5.91� 109/L, red blood cell count (RBC):
4.76� 1012/L, and C-reactive protein
(CRP): <0.5 mg/L. There were no contra-
indications for endoscopic examinations
and thus, colonoscopy was scheduled for
3 days after admission. Colonoscopy was
performed after bowel preparation with
polyethylene glycol electrolyte lavage solu-
tion in the Digestive Endoscopy Center of
Jinling Hospital using an Olympus EVIS
LUCERA CV290 processor (Olympus
Medical Systems Corp., Tokyo, Japan)
and a colonoscope (Olympus Medical

Systems Corp.). During the procedure, the
colonoscope was inserted into the sigmoid
colon through the anal aperture with air
inflation. After reaching the ileocecal junc-
tion, polyps were observed during with-
drawal. Five polyps were observed, and all
were away from the appendiceal orifice.
The largest polyp was a 6� 6-mm flat ses-
sile polyp located in the distal descending
colon. Another polyp was a 4� 4-mm
hemispheric polyp near the hepatic flexure
in the ascending colon. The remaining three
polyps all measured approximately
3� 3mm; one was located in the transverse
colon, one in the proximal descending
colon, and one in the sigmoid colon. The
largest polyp was treated by EMR
(Figure 1). The lesion was positioned at
5 to 6 o’clock in the endoscopic field in
the opposite direction to the biopsy channel
before EMR. This was followed by the
inject and cut technique. First, the submu-
cosal fluid cushion was created. The submu-
cosal injection fluid, which was composed
of methylthionine chloride, normal saline,
and diluted epinephrine, was injected into
the submucosal layer of the intestinal wall
from the margin of the lesion but away
from the submucosal vessels. Second,
a Cook Acusnare polypectomy snare
(Wilson-Cook Medical Inc., Winston-
Salem, NC, USA) was used to complete
the en bloc resection using a hot snare.
The snare was closed tightly while main-
taining the snare base at the lesion edge
during snare resection. After resection, the
mucosal defect was cleaned with the colon-
oscope fluid jet (saline was used), which
confirmed that there were no lesions
remaining and no deep mural injury.
Electrocoagulation was used during the
EMR procedure. The remaining four
polyps were removed with biopsy forceps
(Olympus Medical Systems Corp.). All
resected polyps were examined pathologi-
cally. After excising the lesions, the colono-
scope was withdrawn, and the remainder of
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the intestinal tract was observed. Air insuf-
flation was used during the procedure. The
colonoscopy was successful, and no abnor-
malities were found in the ileocecal junction
and appendiceal orifice. The polyp located
in the distal descending colon and the polyp
located in the sigmoid colon were proven to
be adenomatous polyps, and the remainder
of the polyps were proven to be hyperplas-
tic polyps.

The patient was fasted for the first day
after colorectal EMR, and standard fluid

support was administered. There were no
complaints of discomfort by the patient,
and an oral liquid diet was initiated
24 hours after colorectal EMR. However,
the patient complained of upper abdominal
pain in the evening 30 hours after colorectal
EMR. There was no vomiting or defeca-
tion. The pain was severe enough that the
patient could not fall asleep. The first emer-
gency computed tomography (CT) scan
was scheduled, and the results showed
that the appendix was slightly thickened

Figure 1. Colonoscopy and endoscopic mucosal resection (EMR) of the polyp located in the distal
descending colon. (a) The appendiceal orifice is clear and normal. The black arrow indicates the opening of
the vermiform appendix. (b) The flat sessile polyp located in the distal descending colon before EMR.
(c) Creating the submucosal fluid cushion. The submucosal injection fluid, which was composed of meth-
ylthionine chloride, normal saline, and diluted epinephrine was injected into the submucosal layer of the
intestinal wall from the margin of the lesion but away from the submucosal vessels and (d) An EMR-induced
ulcer was identified after the polyp was removed with a hot snare.
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with a fecalith in the appendiceal lumen,
and some effusion was observed (Figure
2a). The laboratory test results showed
that the WBC was within the normal
range. Thus, the patient was fasted again
and given conservative therapy comprising
a fluid and antibiotic (third-generation
cephalosporins: ceftriaxone and ornidazole)
infusion. After approximately 12 hours, the
pain worsened and was located in the right
lower abdominal quadrant, accompanied
by abdominal tension. The patient’s body
temperature had increased to 38.9�C.
Thus, the second emergency CT scan was
scheduled, and the laboratory examinations
were repeated. The laboratory test results
showed that the WBC had increased to
12.57� 109/L, and the percentage of neu-
trophils was 84.5%. CRP, serum amylase,
and serum lipase concentrations were all
within their respective normal ranges. CT
findings suggested moderate effusion
around the appendix (Figure 2b). Based
on the patient’s symptoms, laboratory test
results, and the CT findings, acute appendi-
citis was considered, and emergent surgery
was scheduled immediately after consulta-
tion with surgeons. Pathological analysis
of the resected appendix confirmed acute
appendicitis (Figure 3). After surgery, the
patient recovered well, with both the

laboratory test results and his body temper-
ature returning to normal. Five days later,
he was discharged from the hospital. Three
months after his admission, he was
followed-up by telephone, and there was
no compliant of discomfort.

Discussion

We reported a case of acute appendicitis
after colorectal EMR. There was no sign
of acute appendicitis before the colorectal
EMR, and no colonoscopic findings sug-
gested chronic appendicitis. The patient’s
symptoms developed just 24 hours after
colorectal EMR and immediately after
resuming an oral diet. He was finally diag-
nosed as having acute appendicitis after
colorectal EMR.

Colorectal EMR is a technique used to
treat polyps and early-stage colorectal neo-
plasms. Although the safety of EMR has
been proven in numerous studies, complica-
tions occur occasionally.3 Abdominal pain
after colorectal EMR could be caused by
complications, such as perforation, bleed-
ing, and post-polypectomy coagulation syn-
drome (PPCS).3 Perforation and bleeding
are the most common complications after
colorectal EMR, with reported incidences
of 3.2% and 0.3%, respectively.5

Figure 2. The emergency computed tomography (CT) images. (a) The first image shows that the appendix
is slightly thickened and a fecalith is visible in the lumen of the appendix, with some effusion (yellow arrow)
and (b) The second scan, obtained 12 hours later, demonstrates substantial effusion around the appendix
(yellow arrow).
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Perforation can be diagnosed by imaging,

and bleeding can be confirmed by the pres-
ence of bloody stool or occult blood in the

stool. PPCS refers to the development of
abdominal pain, fever, leukocytosis, and

peritoneal inflammation in the absence of
frank perforation that occurs after colorec-
tal EMR with electrocoagulation.6 In our

patient, there were no signs of bleeding or
perforation. Conservative treatment was

administered to relieve the patient’s symp-
toms. However, typical abdominal symp-

toms suggested the presence of acute
appendicitis, and the surgical procedure

and pathological results confirmed that
the patient’s abdominal pain was caused
by acute appendicitis.

There have been several reports of acute

appendicitis after endoscopic resection
(ER) for tumors near the appendiceal ori-
fice.7–10 However, the current case was very

rare because none of the resected polyps
was near the appendiceal orifice. The

pathogenic mechanism of appendicitis is
complex. Luminal obstruction may result

from mucosal inflammation, lymphoid
hyperplasia, or a fecalith, or a cecal tumor

could lead to distension of the appendix
and subsequent inflammation.11 Genetic
factors may play a role in the development

of appendicitis, although no specific gene

has been identified.12 Studies have shown
that the risk of developing appendicitis is

higher in members of families with a history
of appendicitis than in those without such a

family history.12 Environmental factors
may also be a reason for appendicitis.
Studies have reported that the incidence of

appendicitis was higher during the summer
than the incidence in other seasons.13 The

risk of appendicitis was lower in pregnant
women that in non-pregnant women,14 and

ethnicity may also play a role in appendici-
tis;15 however, the mechanism remains

unknown.
In the present case, the patient was

admitted to the hospital because of changes
in his defecation patterns, and no

contradictions for EMR were identified.
However, post-EMR, he suffered abdomi-
nal pain that was caused by acute appendi-

citis. None of the polyps were close to the
appendiceal orifice, and there was no sign

of bowel luminal obstruction, based on the
patient’s symptoms and the CT findings.

Several reasons may have contributed to
the development of acute appendicitis in

this patient. First, there was a fecalith in
the lumen of the appendix, which is a defin-
itive risk factor associated with acute

Figure 3. Pathological analysis of the resected appendix (hematoxylin-eosin staining; �100 (left) and �200
(right)). Inflammatory cells (the dark blue cells in the figure) are prominent and involve some or all layers of
the appendiceal wall.
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appendicitis. The statistical association

between the presence of a fecalith and

acute appendicitis in adults has been

proven in previous studies.16 Second, the

EMR procedure may irritate the appendix.

Air and water infused into the enteric cavity

could expand the appendix and cause

inflammation. It is possible that feces

could be delivered into the appendix

during the EMR procedure and lead to

infection. Third, the resumption of oral

intake might increase intestinal motility,

which increases the potential for the con-

tents of the intestinal lumen to enter the

appendix. Fourth, the patient had a history

of changes in his defecation patterns for

over 2 years. These changes may have

been the result of intestinal flora distur-

bance, which may also affect defecation

patterns. Additionally, intestinal flora dis-

turbance may play a role in the develop-

ment of appendicitis. Thus, we may infer

that intestinal flora disturbance, changes

in defecation patterns, and the existence of

a fecalith might explain the physiological

basis for the acute appendicitis in our

patient. Furthermore, the EMR procedure

and reinitiating food intake may have

been merely triggers and not the direct

cause of the acute appendicitis. All of

these factors led to the development of

acute appendicitis after colorectal EMR in

our patient.
In conclusion, it is worth noting

that EMR for tumors anywhere in the

colorectum other than near the appendiceal

orifice can trigger appendicitis if certain

unfortunate conditions coexist. For patients

with prior known fecaliths in the lumen

of the appendix or in the colon near

the appendix, the risk of acute appendicitis

after EMR could be increased. Thus,

colorectal EMR should be performed

with greater caution, and cautious observa-

tion should be performed after the

operation.
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