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CASE REPORT

Acute appendicitis following endoscopic mucosal resection
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Abstract

Endoscopic mucosal resection (EMR) allows the removal
of flat or sessile lesions, laterally spreading tumors,
and carcinoma of the colon or the rectum limited
to the mucosa or the superficial submucosa. Acute
appendicitis is the most common abdominal emergency
requiring emergency surgery, and it is also a rare
complication of diagnostic colonoscopy and therapeutic
endoscopy, including EMR. In the case presented here,
a 53-year-old female underwent colonoscopy due to
a positive fecal occult blood test and was diagnosed
with cecal adenoma. She was referred to our hospital
and admitted for treatment. The patient had no other
symptoms. EMR was performed, and 7 h after the
surgery, the patient experienced right -lower abdominal
pain. Laboratory tests performed the following day
revealed a WBC count of 16000/mm?, a neutrophil
count of 14144/mm?, and a C-reactive protein level
of 2.20 mg/dL, indicating an inflammatory response.
Computed tomography also revealed appendiceal
wall thickening and swelling, so acute appendicitis
following EMR was diagnosed. Antibiotics were initiated
leading to total resolution of the symptoms, and the
patient was discharged on the sixth post-operative
day. Pathological analysis revealed a high-grade cecal
tubular adenoma. Such acute appendicitis following
EMR is extremely rare, and EMR of the cecum may be
a rare cause of acute appendicitis.

Key words: Acute appendicitis; Endoscopic mucosal
resection; Cecal adenoma; Antibiotics; Computed
tomography
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Core tip: We report a case of a 53-year-old female who
underwent colonoscopy and was diagnosed with cecal
adenoma. Endoscopic mucosal resection (EMR) was
performed, and she experienced right-lower abdominal
pain 7 h post surgery. The following day, laboratory
tests revealed a neutrophil count of 14144/mm?’, and
a C-reactive protein level of 2.20 mg/dL. Computed
tomography also revealed appendiceal wall thickening
and swelling, so acute appendicitis following EMR was
diagnosed. Antibiotics were initiated leading to total
symptom resolution, and the patient was discharged
on the sixth post-operative day. Acute appendicitis
following EMR is rare, and cecal EMR may be a rare
cause of acute appendicitis.
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a large Ila LST (granular -type) was found adjacent
to the orifice of appendix (Figure 1). The size of the
lesion was 20 mm x 12 mm X 2 mm. There was no
post-procedural bleeding. Pathological examination
revealed a high-grade tubular adenoma. The patient
was asymptomatic until developing mild right-
lower abdominal pain 7 h after the EMR. At 20 h
post-EMR, she had low-grade fever and localized
rebound tenderness was present at McBurney’s point.
Laboratory tests revealed a WBC count of 16000/mm?,
a neutrophil count of 14144/mm?, and a CRP level
of 2.20 mg/dL, indicating an inflammatory response.
Intravenous antibiotics (fosfomycin sodium, 4 g/d)
were initiated, and on the third postoperative day, the
inflammation decreased, and the symptoms markedly
improved. Abdominal and pelvic computed tomography
(CT) revealed appendiceal wall thickening and swelling
(Figures 2A and 2B), leading to a diagnosis of acute
appendicitis following EMR.

Oral intake was resumed on the fifth postoperative
day, and the patient was discharged the following
day. She has remained well and symptom free since
discharge.

INTRODUCTION

DISCUSSION

Endoscopic mucosal resection (EMR), which involves
snare resection of dysplastic lesions, is an endoscopic
alternative to surgical resection of mucosal and
submucosal neoplastic lesions and intra-mucosal
cancers. Complications of EMR, including bleeding and
perforation, have been reported. Appendicitis is one
of the most common causes of acute abdomen and
one of the most frequent indications for emergency
abdominal surgery worldwide™?. Appendicitis is also
a rare complication of diagnostic colonoscopy and
therapeutic endoscopic procedures, including EMRP”.,
Here, we report a case of acute appendicitis following
EMR of a cecal adenoma.

CASE REPORT

A 53-year-old female underwent colonoscopy following
a positive fecal occult blood test, and a 15-mm cecal
laterally spreading tumor (LST) was detected. The
patient was then referred to our hospital and admitted
for treatment of the cecal adenoma. She had no
previous abdominal surgery and no history of smoking
or alcohol consumption. Laboratory analysis revealed
7100 leukocytes/mm?®, and a C-reactive protein (CRP)
level of 0.01 mg/dL. Other parameters were also
within normal limits.

On examination, the patient had a heart rate of
77 beats/min, a blood pressure of 110/62 mmHg,
a temperature of 36.6 ‘C, and a BMI of 18.0 kg/m”’.
There was no abdominal pain, and her bowel sounds
were normal on abdominal examination. Additionally,
plain abdominal radiology demonstrated normal gas.

The patient underwent colonoscopy for EMR, and
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Acute appendicitis is the most frequent cause of
acute abdominal emergencies'™. Although the precise
pathogenic mechanism is unknown, potential causes
include one or more of the following: bacterial
infection, viral infection, a foreign body, an allergic
reaction, and circulatory disease (ischemia). Blockage
or stenosis of the appendiceal lumen is observed in
most cases of acute appendicitis, which may be caused
by foreign bodies, including food residue, fecal matter,
mucous membrane epithelial hyperplasia, follicular
hyperplasia, adenoma, and adenocarcinoma®.

Acute appendicitis caused by neighboring inflam-
matory conditions, including enteritis, and diverticulitis,
is known as non-obstructive appendicitis and is
managed conservatively. Non-obstructive appendicitis
may be diagnosed bases on the extent and degree of
abnormal findings in the neighboring intestinal tract®’.
In particular, multi-detector CT has a sensitivity of
98.5% and a specificity of 98% for detecting acute
appendicitis'.

Physical examination is crucial in the diagnosis
of acute appendicitis, and emergency surgery is
considered as the standard treatment. However, the
treatment of acute appendicitis has diversified due to
advances in imaging and antibiotics and increasing
use of laparoscopic surgery. As a result, non-operative
therapy, delayed appendectomy, and interval
appendectomy have all become widely accepted for
patients with non-perforated appendicitis'.

Colorectal adenomas represent the single most
important premalignant lesion of the gastrointestinal
tract worldwide, and large (> 20-mm) colorectal
polyps have been found in 0.8%-5.2% of patients
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Figure 1 Endoscopic views. A: A large Ila lesion [laterally spreading tumor (LST) of the granular type, or LST-G lesion located in the cecum. The tumor was
estimated to be 15-mm in diameter; B: After an injection of glycerol into the submucosal layer, the tumor nearly obstructed the orifice of the appendix; C: Ulcer
appearance after successful endoscopic mucosal resection, without any complications; D: The ulcer was sutured using two clips, and the appendiceal orifice was

avoided.

Figure 2 Abdominal contrast-enhanced computed tomography showing appendiceal wall thickening and swelling. A: Axial section; B: Sagittal section.

undergoing colonoscopy for different indications™. In

general, when candidate polyps for colorectal EMR are
smaller than 20-mm in size, EMR techniques achieve
satisfactory rates of en bloc and complete resection.
Currently, however, there are no uniformly accepted
infection prevention techniques or electrocautery
settings™".

It is possible that more than one mechanism
contributes to the inflammatory process, triggered by
either the preparation and or the procedure itself*?. In
our case, colonoscopy was initially performed. Acute
appendicitis following colonoscopy is thought to be
caused by increased intra luminal pressure due to over-
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inflation with air and by secondary obstruction of the
appendiceal orifice due to inflammation of intestinal
contents, including fecaliths and fecal matter'®.
However, regardless of whether post-colonoscopy
appendicitis represents an incidental finding or a true
complication of colonoscopy, it is important to consider
acute appendicitis as a differential diagnosis of the
acute abdomen after colonoscopy'”.

Glycerol was then injected into the submucosal
layer. Submucosal injection, which elevates the mucosa
to be resected and protects the muscularis propria
from injury, is believed to reduce thermal injury as well
as the risk of perforation and hemorrhage™. Although
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glycerol is not thought to cause tissue damage!**, one
study reported that submucosal injection may be due
to a misdirected injection outside the bowel wall™!.,

In the case described here, the LST was cut using
a snare and coagulative diathermy. Post-polypectomy
coagulation syndrome (PPCS), also known as post-
polypectomy syndrome or transmural burn syndrome,
refers to the development of abdominal pain, fever,
leukocytosis, and peritoneal inflammation in the
absence of frank perforation following colonoscopic
polypectomy with electrocoagulation™2*!, Recognition
of PPCS is important to avoid unnecessary exploratory
laparotomy because the syndrome has been shown to
resolve with conservative treatment in most patients.

The EMR ulcer was sutured with two clips in the
current case. Recently, it was reported that prophy-
lactic clipping of the resection sites after EMR of an LST
using low-power coagulation current reduced the risk
of delayed postpolypectomy hemorrhage®, Trauma or
physical irritation of the resection site during clipping is
thought to be a causative factor.

In our patient, submucosal glycerol injection and
electrocoagulation seemed to cause a greater degree
of appendicitis than in previously reported cases. As
the location of the LST was adjacent to the appendiceal
orifice, it led to obstruction of the appendiceal lumen.
Theoretically, submucosal injection may reduce
the risk of PPCS™”, and we also made a deliberate
attempt to approach the injection site in a tangential
fashion to avoid administering the injection outside
the bowel wall. PPCS develops when the electrical
current applied during colonoscopic polypectomy
extends past the mucosa into the muscularis propria
and serosa, resulting in a transmural burn, without
perforation®®?®, In previous reports, the median
durations of therapeutic fasting, hospitalization, and
antibiotic use were 3, 5.5, and 7 days, respectively’®’},
whereas our patient had a shorter course.

Two cases of acute appendicitis after EMR have
been reported'®. Similar to the present case, these
cases involved EMR of a cecal adenoma adjacent to
the appendiceal orifice. One patient (without clipping)
had a severe inflammatory reaction after EMR, and the
other patient (with clipping) had a mild inflammatory
reaction. Considering those cases along with ours,
clipping does not appear to influence appendicitis.
However, it might be useful to avoid clipping of the
appendiceal orifice to prevent appendicitis when
lesions scheduled for EMR are in close proximity to the
appendix. Additionally, the clinical courses of the two
previously reported cases of post-EMR appendicitis
were similar to those observed in PPCS, so the
adenoma location is a likely risk factor for appendicitis
after EMR. Furthermore, submucosal injection may
obstruct the appendiceal orifice and PPCS may
lead to appendiceal edema. Prophylactic antibiotic
administration prior to the treatment of an appendiceal
LST may be effective in preventing appendicitis, and
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prompt diagnosis of appendicitis following EMR can
facilitate medical treatment, without the need for
surgical intervention.

Here, we reported a case of acute appendicitis
following EMR of a cecal LST, which was successfully
treated with antibiotics. Cecal EMR may thus be a rare
cause of acute appendicitis.

COMMENTS

Case characteristics

A 53-year-old female presented with right-lower abdominal pain 7 h after
endoscopic mucosal resection of a cecal adenoma.

Clinical diagnosis

Acute appendicitis.

Differential diagnosis

Post-polypectomy coagulation syndrome, thermal injury, bleeding, perforation,
peritonitis.

Laboratory diagnosis

The patient had elevated hematological values, including a neutrophil count of
14144/mm® and a C-reactive protein level of 2.20 mg/dL.

Imaging diagnosis

Competed tomography showed appendiceal wall thickening and swelling.
Pathological diagnosis

Pathological analysis showed a high-grade cecal tubular adenoma.
Treatment

Antibiotics were initiated leading to total resolution of the symptoms.

Related reports

Two cases of acute appendicitis following endoscopic mucosal resection (EMR)
have been reported.

Term explanation

Acute appendicitis is the most common abdominal emergency and is also a
rare complication of diagnostic colonoscopy and therapeutic endoscopy.
Experiences and lessons

This case report presents the clinical characteristics of acute appendicitis
following EMR. Prompt diagnosis of appendicitis following EMR can facilitate
medical treatment, without the need for surgical intervention.

Peer-review

The authors have described acute appendicitis following EMR. The article
highlights the clinical characteristics of acute appendicitis following EMR and
suggests that EMR of the cecum may be a rare cause of acute appendicitis.
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