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Introduction

Appendiceal mucocele is an unusual lesion that is 
characterized by an appendiceal lumen distended with 
mucus (1). Mucoceles less than 2 cm in diameter are usually 
simple retention cysts, while hyperplastic epithelium, 
cystadenoma, and cystadenocarcinoma are more likely to 
be greater than 2 cm. Mucinous cystadenoma, a type of 
appendiceal mucocele, is a rare oncological entity belonging 
to the benign lesion; however, it can lead to complications 
of rupture, invasion to adjacent organs or recurrence (2). 
Mucinous cystadenocarcinoma is a malignant disease and 
pseudomyxoma peritonei is its most severe complication (3). 
Accordingly, detection of an appendiceal mucocele prior to 
operation can help avoid iatrogenic rupture during surgery 
and reduce the possible risk of mucocele-induced intra-
abdominal tumors.

Case presentation

An 82-year-old man was admitted to our hospital with 
3 months’ history of abdominal pain associated with 
hematochezia, and loss of appetite and body weight. He 
had only a history of hypertensive problems, and there 
was no history of malignance in his family. Physical 
examination revealed anemia and slight tenderness in the 
lower abdominal region. Laboratory investigations showed 
a hematocrit value of 34.3% and a hemoglobulin value of  
11.5 g/dL. Serum level of CA19-9 was within the normal 
range, but serum level of carcinoembryonic antigen was 
10.7 ng/mL. The parameters of other serum biochemistry, 
chest X-ray, and sonography were also shown with normal 
values. Colonoscopy examination indicated one tumor at the 
sigmoid colon, and the entire colon was unobtainable due 
to bowel obstruction by the tumor. The biopsy specimen 
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showed moderately-differentiated adenocarcinoma.
Computed tomography (CT) of the abdomen revealed 

bowel wall thickness and mesentery inflammation change of 
sigmoid colon, as well as a cystic mass about 4 cm × 8 cm, 
lying at the anterior aspect of the cecum. The lesion had 
smooth walls without surrounding inflammation (Figure 1). 
After appropriate discussion and consent, the operation of an 
exploratory laparotomy was done. From the opened wound, a 
tumor was observed with a diameter of 4 cm at the sigmoidal 
colon with regional lymph nodes enlargement, and it was 
radically resected by sigmoidectomy. We found another firm 
and well-encapsulated tumor with an approximate diameter 
of 8 cm at the tip of the appendix (Figure 2). It was easily 
mobilized from adjacent structures. The lesion was removed 
intact by appendectomy. No metastasis could be palpated or 
observed in the abdominal cavity. The gross histopathological 
examination of the resected colon demonstrated an irregular 
ulcerative and infiltrative tumor measured 4 cm × 4 cm 
with deep muscular invasion. The appendix showed diffuse 
globular enlargement measured 4 cm × 8 cm. On cut 
surfaces of appendiceal tumor, the lumen displayed marked 
dilations with a thinned walled-cystic luminal filled with 
thick viscid mucus and involved the proximal half of the 
appendix. The cystic wall measured 0.4 cm of the maximal 
thickness. There was no protruded solid part on sections. 
Total specimens submitted were serially sectioned and 
the representative parts were embedded in five blocks for 
section. Microscopically, the section of sigmoid colon showed 
moderately differentiated colon adenocarcinoma (Figure 3) 
(stage III-A, grade 2, T2N1M0) according to the American 

Figure 1 Abdominal CT demonstrating a tumor at the sigmoid 
colon (white arrow) and another well-encapsulated tumor at the 
cecal region (red arrow). (A) axial image; (B) coronal image.
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Figure 2 Pathologic examination reveals a 4 cm × 8 cm mucinous cystadenoma at the appendiceal tip (A) and another 4 cm × 6 cm 
adenocarcinoma at the sigmoid colon (B).
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Joint Committee on Cancer tumor-node-metastasis system, 
composed of marked ulcerative mucosa with necrosis, and 
the neoplastic cells displayed solid patterns and obvious 
villoglandular, micropapillary structures with secreting 
variable amount of mucin. The tumor showed extended 
through muscularis propria layer, and the focal perineural 
invasion was also found. The pericolonic regional lymph 
nodes showed metastatic adenocarcinoma. The sections of 
the appendiceal tumor demonstrated large amount of glare 
mucin in a cavity. The inner wall of the fibrotic cyst showed 
extensive ulcerative mucosa, and lined by a proliferative 
intestinal type epithelium. The epithelium showed crowded 
tall columnar cells with basal, elongated, hyperchromatic 
nuclei, micropapillary configuration with large amounts of 

apical mucin with low-grade dysplastic changes (Figure 4). 
No direct invasion of fibromuscular wall by neoplastic glands 
was found. There was also accompanied by moderately 
atrophy, fibrosis, and mild inflammation of the underlying 
cystic wall. No evidence of proximal margin of appendix was 
involved.

Discussion

The incidence of synchronous primary appendiceal 
tumor with colorectal cancer in patients is approximately  
4 percent (4). These have been observed in high-risk 
patients with inflammatory bowel disease such as ulcerative 
colitis (5). Appendiceal mucocele is a tumor that secretes 
viscid mucus within the lumen and distends the appendix 
to produce a mucocele. Mucinous cystadenoma, a type of 
appendiceal mucocele, is defined as a dilated and mucus-
filled appendix containing hyperplastic adenomatous 
mucosa. The disease is rare, and presents in less than  
0.3 percent of appendectomies and 8 percent of appendiceal 
tumors (6-8). It is more frequent in female patients 
and usually occurs in patients older than 50 years (9). 
Clinical manifestations can range from asymptomatic to 
acute abdomen-like symptoms such as abdominal pain, 
gastrointestinal bleeding, or palpable abdominal mass. It is 
generally discovered incidentally with radiological study or 
at the time of laparotomy performed for other reasons.

Appendiceal mucoceles are divided into four groups 
on the basis of their lining epithelium (2,8). The first 
group is simple retention mucoceles that result from 
obstruction of the appendiceal outflow, usually by a fecalith 
or inflammation change, and are characterized by normal 
epithelium and mild lumen dilatation that rarely exceeds 
2 cm in diameter. The second group is defined by local 
or diffuse villous hyperplastic epithelium and the luminal 
dilatation is also mild. The third group is benign mucinous 
cystadenoma, the most common form, as in the case 
presented herein. These exhibit mostly epithelial villous 
adenomatous changes with some degree of epithelial atypia 
and are characterized by marked distention (up to 6 cm) 
of the lumen. The fourth group is malignant mucinous 
cystadenocarcinoma, which exhibits glandular stromal 
invasion or the presence of epithelial cells in the peritoneal 
implants. The luminal distention becomes severe. There 
is a high risk of rupture, either spontaneous or iatrogenic, 
with consequent development of pseudomyxoma peritonei, 
which may present with the worst complication.

The prognosis for benign forms of appendiceal 

Figure 3  Photomicrograph of moderately differentiated 
adenocarcinoma of the sigmoid colon (original magnification ×100, 
hematoxylin and eosin stain; scale =10 micron).

Figure 4 Photomicrograph of mucinous cystadenoma of appendix. 
The inner cystic wall lined by micropapillary, pseudostratified 
tall columnar cells with low-grade dysplastic changes (original 
magnification ×100, hematoxylin and eosin stain, scale =10 micron).
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mucoceles, including retention mucocels, mucosal 
hyperplasia, and mucinous cystadenoma is excellent 
following complete resection. The survival rate of 5 years 
is approximately 100 percent. For malignant forms, the 
survival rate correlates with the degree of extension of the 
tumor and varies between 30 and 80 percent. Once the 
perforation occurs, epithelial cells escape into the peritoneal 
cavity and cause a potential fatality for a patient (9,10).

Diagnosis of appendiceal mucocele is often difficult due to 
asymptomatic property of the disease. Most of the cases are 
incidental findings at the time of surgery (11,12). However, if 
the concept is kept in mind, preoperative diagnosis can be of 
great value particularly in planning of surgery. The diagnostic 
modalities include ultrasound, barium enema, colonoscopy, 
and CT scan. On ultrasound images the mucocele appears 
anechoic or hypoechogenic relative to the mucus component. 
In some cases, multiple echogenic layers along a dilated 
appendix are observed as being a specific ‘The Onion Skin 
Sign’ (13). CT studies have been invaluable in the diagnosis 
of appendiceal mucocele. It usually reveals a low-attenuation, 
well-encapsulating, cystic mass with smooth walls located at 
the base of the cecum, sometimes with mural calcification 
(13-15). Notably, mucoceles with a diameter of less than 2 cm  
are rarely malignant but larger mucoceles with a diameter 
of 6 cm or more are usually associated with cystadenoma or 
cystadenocarcinoma and a higher perforation rate (20%) (16). 
Colonoscopy may show the volcano sign, the appendiceal 
orifice seen in the center of a firm mound covered by normal 
mucosa or lipoma-like submucosal mass. Colonoscopy is also 
important for the diagnosis of synchronous colon tumors (17).  
Double-contrast  barium enema may complement 
colonoscopy in diagnosis of submucosal lesions. However, the 
diagnosis is usually made intraoperatively or postoperatively 
on histopathological examination.

Definitive management of an appendiceal mucocele 
is surgical resection. Margins of the resection should be 
considered according to the type of mucocele. Perforation 
of the mucocele is an important factor for recurrence and 
prognosis. We must pay attention to keep a mucocele 
intact during operation and avoid dissemination of 
mucoid material into the peritoneum. Appendectomy 
is used for simple mucocele or cystadenoma that has 
negative margins of resection without perforation. Cecal 
resection is suggested for cystadenoma with a large 
base, and right hemicolectomy is recommended for  
cystadenocarcinoma (18). In general, the surgical approach 
is laparotomy, but laparoscopic surgery may be chosen for 
simple or non-ruptured mucoceles (19).

Mucocele of the appendix has been shown to be 
associated with synchronous colonic malignancies. This 

may result from the embryological derivation of the 
appendix from the cecum and histologically similarities 
to the colorectum (20). Thus, patients with this tumor 
should be systematically checked for other colonic lesions. 
In our patient, sigmoid colon cancer was diagnosed firstly 
from colonoscopic examination. Study of the entire colon 
was not possible because of lumen narrowing due to the 
colon tumor. From routine CT examination, a cystic mass 
about 4 cm × 8 cm, lying at the anterior aspect to the 
cecum was noted. During the operation, we checked this 
region carefully and found a firm, well-encapsulated tumor 
located at the tip of the appendix. It was easily mobilized 
from adjacent structures and resected completely by 
appendectomy. The frozen histopathological examination 
result was mucinous cystadenoma of the appendix.

In this case report, we focused on the patient’s colon cancer 
first, then the cecal tumor was found by routine CT study. 
An appendiceal mucocele was suspected at that time, so a 
thorough investigation and the mild mobilization were done 
during surgical intervention. Such procedures help us prevent 
iatrogenic perforation and further pseudomyxoma peritonei, 
as well as providing a good prognosis for the patient.

Synchronous appendiceal mucocele may occur in 
patients with colon cancer. Histologic differences of the two 
entities support the synchronous tumors. We are the first to 
report the case in Taiwan. This is a rare condition of which 
all clinicians should be made aware. Early recognition of 
the disease and resection of mucocele can help prevent 
iatrogenic perforation and further peritoneal contamination. 
An appendiceal mucocele is reported here synchronously 
with colon cancer suggesting a careful systemic screening 
may be necessary before operation.
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