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Abstract

Endoscopic submucosal dissection (ESD) is a groundbreaking treatment for tumors adjacent
to the appendiceal orifice that are difficult to remove by conventional endoscopic mucosal
resection, and successful cases are increasingly reported. However, little is known about the
subsequent complications, especially long-term complications. A female in her early 70s with
a 15-mm cecal tumor adjacent to the appendiceal orifice — discovered incidentally during a
screening colonoscopy — underwent hybrid ESD of the lesion. We completely resected the
tumor, and she was discharged 5 days later with a pathological diagnosis of high-grade
tubular adenoma. Ten months postoperatively, she experienced sudden-onset right lower
quadrant pain and was diagnosed with acute appendicitis at another hospital. Due to suspi-
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cion that her condition was the result of residual tumor, her surgeon performed an emergen-
cy laparoscopic cecectomy. The pathological examination of the resected specimen showed
thick scarring adjacent to the appendiceal orifice and no residual tumor. The previous ESD
was identified as the cause of the scar, and the scar was the only finding to account for the
patient’s appendicitis. This case is significant because the patient required additional surgery
due to a complication of ESD. Further, it indicates that acute appendicitis may be a late com-
plication of submucosal dissection near the appendiceal orifice. As ESD becomes more wide-
ly used, it is likely that more cecal tumors will be treated endoscopically. It is important to be

aware of the late complications of ESD for these tumors. © 2017 The Author(s)
Published by S. Karger AG, Basel

Introduction

Appendicitis is caused by bacterial infection and proliferation in the closed environment
resulting from obstruction of the appendiceal orifice. The most frequent cause of obstruction
is fecalith [1], followed by lymphoid hyperplasia, neoplasms, foreign bodies, and parasitic
infection [2, 3]. Several investigators have reported that colonoscopy may cause appendicitis
by increasing intraluminal pressure [4]. Others have reported cases of endoscopic resection
(ER) for tumors adjacent to the appendiceal orifice complicated by appendicitis. Appendici-
tis occurred soon after the ER in most of these cases and was considered to be related to a
mucosal or submucosal injection or postpolypectomy coagulation syndrome. Reports of
appendicitis occurring as a late complication of ER are very scarce to date.

Endoscopic submucosal dissection (ESD) was developed over the last decade and has
become a general treatment option for colorectal mucosal lesions. As ESD has become more
widely used, the number of reported ESD-related complications has grown, providing more
information about the type and frequency of such complications. Well-described early com-
plications include perforation, which occurs in 2.3-8.2% of ESD cases either inter- or post-
operatively [5]. Postoperative bleeding is another well-known complication of ESD. By com-
parison, little is known about the late complications of colorectal ESD that occur several
months after the procedure.

Here, we present a case of appendicitis presenting over 10 months after a curative ESD
that appears to have been caused by obstruction due to ESD-related scarring. The literature
regarding complications of colorectal ESD is reviewed and discussed.

Case Report

A female in her early 70s was referred to our hospital for endoscopic treatment of a 15-
mm laterally spreading tumor adjacent to the appendiceal orifice, which was detected inci-
dentally during a screening colonoscopy. An ER of the lesion had been attempted at another
hospital without success and only biopsy had been performed after that. Her comorbidities
included hypertension, dyslipidemia, and osteoporosis. Her medical history was negative for
previous abdominal surgery, allergies, smoking, and alcohol consumption.

Magnifying endoscopy with narrow-band imaging and chromoendoscopy suggested the
tumor was a simple adenoma. After obtaining written informed consent, we performed ER of
the tumor. We began injected glycerol into the submucosal layer and incised the mucosa
bordering the appendix side of the tumor using a DualKnife® (Olympus Corp., Tokyo, Japan).
Subsequently, the submucosal layer was carefully dissected using the same device. However,
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due to the scarring and fibrosis resulting from the previous attempt at resection, the submu-
cosal layer did not lift adequately, and the submucosal dissection was extremely difficult.
Consequently, an intraoperative micro perforation occurred but was tightly closed by clips.
When the tumor was almost resected by ESD, we completely removed it using a snare. The
size of the lesion was 15 x 15 mm (Fig. 1). After the ESD, there was neither postoperative
bleeding nor inflammatory reaction suggesting peritonitis. The patient was discharged 5
days after ESD as scheduled. Pathological examination revealed that the tumor was a high-
grade tubular adenoma, and we diagnosed a curative resection of the lesion.

The patient initially did well after she was discharged. However, 10 months later she
experienced sudden severe abdominal pain and a low-grade fever before a meal. She visited
her family physician immediately. Physical examination disclosed localized rebound tender-
ness at McBurney’s point at that time. The laboratory analysis revealed an inflammatory
reaction with a leukocyte count of 14,700/uL (79.1% neutrophils) and a C-reactive protein
level of 4.5 mg/dL. Therefore, she was suspected of having acute appendicitis requiring
emergency surgery. She was transferred to a general hospital near the clinic.

Abdominal computed tomography showed appendiceal wall thickening and swelling, an
intraluminal fecal calculus, and fluffing of the surrounding fat tissue. The patient was diag-
nosed with acute appendicitis and underwent emergency surgery. Because the surgeon sus-
pected that her appendicitis was associated with residual tumor, the patient underwent a
laparoscopic cecectomy. Intraoperatively, the appendix was firmly adherent to the terminal
ileum and retroperitoneum, and the root of the appendix was intussuscepted into the cecal
lumen.

Macroscopic examination of the resected specimen revealed a perforation in the central
portion of the resected appendix and a thick scar obstructing the appendiceal orifice that did
not allow the passage of a probe (Fig. 2). Microscopic examination revealed no residual tu-
mor and identified a broad band of fibrotic tissue adjacent to the appendiceal orifice con-
sistent with a scar (Fig. 3). The lesion was pathologically diagnosed as gangrenous appendi-
citis. The scar was attributed to the previous ESD and was the only cause of appendicitis
identified.

The patient was discharged 4 days after surgery. Two months postoperatively, she un-
derwent a 1-year ESD follow-up colonoscopy. This examination showed a postoperative
scar, and there were no other findings.

Discussion

We experienced a case of appendicitis as a late complication of ESD for a tumor adjacent
to the appendiceal orifice. Tumors close to the appendiceal orifice have historically been
considered difficult to remove by endoscopy because anatomical features of the appendix,
including the easily-perforated thin muscle layer and complex orifice structure, made snar-
ing difficult, especially when attempting an en bloc resection. The development of the ESD
method made the endoscopic treatment of these tumors dramatically safer and more relia-
ble, and successful reports have been increasing [6, 7]. We have successfully performed ESD
treatment in several cases like the one described here.

In the present case, appendicitis occurred over 10 months after the ESD. If this had oc-
curred in the early post-ER period (within 24 h), the condition could easily have been identi-
fied as a complication of the ER [8, 9]. However, as appendicitis occurred long after the ER,
the cause could not be definitively determined. Because residual tumor could not be ruled
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out, the patient underwent cecectomy, resulting in overtreatment. This case is significant in
that the patient required additional surgery despite curative resection of her tumor. Fur-
thermore, our case also suggests there may be other cases of appendicitis occurring as a late
complication of ER that have not been identified. Thorough follow-up may be difficult be-
cause patients with appendicitis are usually treated at the nearest hospital, and this is often
not the hospital where the ESD was performed. Fortunately, we were able to follow up this
patient due to the collaboration of 2 hospitals.

Although the perforation that occurred during ESD may have contributed to the late
complication, it seems unlikely that the leakage directly caused appendiceal inflammation
10 months later. However, we cannot know conclusively that the perforation was unrelated
to the occurrence of appendicitis, and this lack of certainty is a limitation.

This is the first case report of appendicitis that evidently occurred as a late complication
of ER. We propose that acute appendicitis is an important late complication of successful ER
of tumors adjacent to the appendiceal orifice. As the ESD method is becoming more widely
used, the number of ERs performed for tumors close to the appendiceal orifice is likely to
increase. Hereafter, we believe that patients should be informed about the risk of post-ER
appendicitis during the process of obtaining their consent for ER of a tumor located in prox-
imity to the appendiceal orifice.
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Fig. 1. Endoscopic submucosal dissection (ESD): intraoperative findings. a The treated tumor was adjacent
to the appendiceal orifice. b The lesion just after ESD. ¢ The size of the tumor was 15 x 15 mm.
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appendi ice
obstructed by scar

Fig. 2. Macroscopic findings of the resected specimen. The cecectomy specimen shows a thick scar ob-
structing the appendiceal orifice. The orifice did not admit a probe.

Fig. 3. Microscopic examination of the resected specimen. Sections near the appendiceal orifice (indicated
by the solid circles) show an adjacent band of fibrotic tissue consistent with a thick scar. Fibrosis is mark-
edly apparent with Masson trichrome staining. The lumen of the appendix is indicated by the dotted cir-
cles. H&E, hematoxylin and eosin stain; M.T., Masson trichrome stain.
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