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Synchronous occurrence of appendiceal mucinous 
cystadenoma, with colon adenocarcinoma and 
tubulovillous rectal adenoma: Management and 
review of the literature

Abstract
Appendiceal mucocele (AM) is a rare clinical entity comprising 8% of all appendiceal tumors, and it is seen in 0.2–0.3% of all 
appendectomy specimens. Apart from sporadic cases, there are no enough published data about the incidence of synchronous 
appendiceal tumors in patients with colorectal cancer. We describe a very rare case of synchronous occurrence of AM, colon 
adenocarcinoma, and tubulovillous adenoma of the rectum and review the relevant literature. We conclude that thorough 
preoperative and perioperative evaluations are mandatory in patients undergoing surgery for colorectal cancer to exclude a 
synchronous colon or an appendiceal primary tumor. Larger prospective studies are necessary to accurately determine the 
incidence of synchronous appendiceal tumors and colorectal cancer.
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cystadenoma of  the appendix, colon adenocarcinoma, 
and tubulovillous colon adenoma. Diagnostic evaluation 
and management of  the patient are discussed along with 
a review of  the relevant literature.

CASE REPORT

A 67-year-old Caucasian male presented with a 10-day history 
of  gradually worsening abdominal pain, associated with 
nausea and episodes of  vomiting. His medical history was 
significant for arterial hypertension. Physical examination 
revealed a distended abdomen with a palpable tender mass 
in the left lower quadrant. The hemogram revealed anemia 
with a hemoglobin level of  9.5 g/dL and a hematocrit of  
30%. Biochemical investigations revealed elevated serum 
levels of  C-reactive protein 49 mg/L (reference range < 5) 
and significantly elevated serum carcinoembryonic antigen 
levels 500 ng/mL (reference range 0–10). Colonoscopy 
revealed an ulcerative mass obstructing the lumen of  the 
sigmoid colon located 25 cm from the anal verge and a mass 
located 9 cm from the anal verge. Biopsies taken showed 

INTRODUCTION

Appendiceal mucocele (AM) is defined as a gross dilatation 
of  the vermiform appendix, caused by the accumulation of  
mucus material within the appendiceal lumen secondary to 
inflammatory or neoplastic proliferation of  the appendiceal 
mucosa.[1] AM is a rare clinical entity comprising 8% of  
all appendiceal tumors, and it is seen in 0.2–0.3% of  all 
appendectomy specimens.[2] Histologically, AMs have 
been divided into four subtypes: (1) Simple mucocele 
or retention cyst accounting for 20% of  the cases, 
considered to be due to the obstruction of  the appendiceal 
lumen, (2) focal or diffuse mucosal hyperplasia (20%), (3) 
mucinous cystadenoma (50%), and (4) mucinous 
cystadenocarcinoma (10%).[1,2] Mucinous cystadenoma is 
the most common histological subtype of  mucocele mostly 
exhibiting epithelial villous adenomatous changes with 
some degree of  atypia.[1-3] Although synchronous colorectal 
neoplasia has been reported in 3–5% of  the cases,[3] the 
synchronous occurrence of  mucinous cystadenoma of  the 
appendix and colorectal cancer is a rare clinical entity. We 
describe a case of  simultaneous occurrence of  mucinous 
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a poorly differentiated colon adenocarcinoma. Computed 
tomography (CT) scans showed significant thickening 
of  the sigmoid colon along with hepatic and pulmonary 
nodules suggestive of  secondary lesions.

At laparotomy, a large tumor was found obstructing the 
sigmoid lumen with infiltration of  the serosal fat. The 
appendix was distended with a maximum diameter of  
approximately 2 cm. Liver metastases were also noted. 
A Hartman’s procedure (sigmoid colectomy with end 
colostomy and oversewing of  the rectal stump) along 
with appendectomy was performed. A transanal local 
excision of  the rectal tumor was also performed. The 
postoperative course was uneventful. Histopathological 
examination showed a moderate to poorly differentiated 
sigmoid adenocarcinoma with extensive infiltration of  the 
pericolic fat tissue. Four out of  the twenty resected lymph 
nodes contained extensive metastases. Histology of  the 
rectal tumor showed a tubulovillous rectal adenoma with 
high-grade dysplasia measuring 1.8 cm × 1.5 cm whereas 
the histopathological findings of  the appendiceal tumor 
were suggestive of  mucinous cystadenoma [Figure 1]. 
Although the patient received adjuvant chemotherapy, he 
unfortunately died of  progressive disease 5 months later.

DISCUSSION

The appendix is embryologically derived from the large 
intestine and has a similar mucosal pattern to the colon. 
Therefore, any neoplastic change of  the colon can affect 
the appendix.[3,4]

Apart from sporadic cases,[1,5-13] there are no enough 
published data about the incidence of  synchronous 
appendiceal tumors in patients with colorectal cancer.[4] Only 
four retrospective studies have reported such an incidence 
ranging from 0.3–11%.[3,4,14,15] Khan and Moran[3] reported 
an incidence of  4.1% of  synchronous appendiceal 
epithelial tumors among 169 patients who underwent 
colorectal surgery and removal of  the appendix. Mucinous 
cystadenoma was the most common appendiceal 
synchronous tumor found. The authors suggested that 
appendectomy should be performed in all patients 
undergoing surgery for colorectal cancer, given that 
appendectomy is unlikely to be an additional infective risk 
in major bowel resection and that the appendiceal mucosa 
is inaccessible in postoperative surveillance colonoscopy, 
which is mandatory in this group of  patients.[3]

In another retrospective study, Lohsiriwat et al.[4] found 
that only one (0.3%) out of  293 patients who underwent 
surgery for colorectal cancer had a synchronous epithelial 
appendiceal tumor. The authors’ explanation for the very 

low incidence of  synchronous primary appendiceal tumor 
in patients with colorectal cancer was that tumorigenesis 
of  the appendix and other parts of  the large bowel is not 
the same because the appendiceal mucosa, unlike large 
bowel mucosa, is not directly exposed to carcinogens in 
fecal material.[4] Larger prospective studies are necessary 
to accurately determine the incidence of  synchronous 
appendiceal tumors and colorectal cancer.[4] Regarding the 
synchronous occurrence of  AM, colon adenocarcinoma, 
and tubulovillous colon adenoma, we found only one case 
reported in the literature so far.[16]

AMs occur most frequently in middle-aged patients 
with a higher incidence in women.[2] The most common 
clinical presentation is a palpable mass in the right lower 
abdomen.[2] There are no pathognomonic symptoms and 
signs, thus making preoperative diagnosis difficult.[3] Some 
patients may be asymptomatic and the lesions are incidentally 
detected during imagings or operations performed 
for unrelated reasons.[17] In some cases, however, the 
appendix may be macroscopically normal with even no 
intraoperative suggestion of  an appendix tumor.[3,4] In our 
case, the appendix was mildly distended with a maximum 
diameter of  1.3 cm on histology report. In a retrospective 
study including 129 patients with mucocele, Stocchi et al.[14] 
found that the presence of  symptoms such as abdominal 
pain and weight loss was associated more frequently with 
malignancy.

On ultrasonography, AM can appear as an anechoic or 
hypoechoic structure depending on mucus composition. 
On CT scan, which is the diagnostic modality of  choice,[18] 

Figure 1: (a) Metastatic nodal infiltration by a colon adenocarcinoma 
(H and E, ×100). (b) Extensive infiltration of the pericolic fat tissue by 
a moderate to poorly differentiated colon adenocarcinoma (H and E, 
×100). (c) Histological findings of mucinous cystadenoma of the appendix. 
Cylindrical epithelium and mucin production. Note the absence of atypia 
and mitotic figures (H and E, ×100). (d) A tubulovillous adenoma with 
high-grade dysplasia (H and E, ×400)
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the lesion can be well circumscribed with central areas of  
hypoattenuation.[2]

The main differential diagnoses of  AM include 
periappendicular abscess, enteric duplication cysts, 
mesenteric cysts, and ovarian masses.[2] The treatment 
of  AM is surgical resection to eliminate any malignant 
potential,[18] whereas the type and extend of  surgery 
primarily depend on the dimensions and histological 
features.[17,18] Thorough inspection of  the peritoneal cavity 
is essential during surgery to detect a concomitant colon 
or ovarian tumor.[1,2] Special care should be taken when 
mobilizing the tumor to avoid rupture of  mucocele and 
subsequent spillage of  mucin into the peritoneal cavity, 
resulting in the development of  pseudomyxoma peritonei. 
Follow-up is of  utmost importance after surgery not only 
for the appendicular disease but also due to the possibility 
of  synchronous or metachronous tumors.[15]

CONCLUSION

The synchronous occurrence of  mucinous cystadenoma 
of  the appendix, colon adenocarcinoma, and tubulovillous 
rectal adenoma is an extremely rare clinical entity. Thorough 
preoperative and perioperative evaluations are mandatory 
in patients with colorectal cancer to exclude a synchronous 
colon or appendiceal primary tumor. Follow-up is essential 
in this group of  patients.
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