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Abstract

We report a case of appendiceal mucinous cystadenoma that was successfully diagnosed
preoperatively and treated by laparoscopic resection. We could find volcano sign on colo-
noscopy and cystic lesion without any nodules at the appendix on computed tomography
(CT). Without any malignant factors in preoperative examinations, we performed laparoscop-
ic appendectomy including the cecal wall. We could avoid performing excessive operation for
cystadenoma with accurate preoperative diagnosis and intraoperative finding and pathologi-
cal diagnosis during surgery. Appendiceal mucocele is a rare disease that is divided into 3
pathological types: hyperplasia, cystadenoma, and cystadenocarcinoma. The surgical ap-
proaches for it remain controversial and oversurgery is sometimes done for benign tumor,
because preoperative diagnosis is difficult and rupturing an appendiceal tumor results in
dissemination. Based on our study, volcano sign on colonoscopy and CT findings were im-
portant for the preoperative diagnosis of appendiceal mucocele. Furthermore, we think that
laparoscopic resection will become a surgical option for the treatment of appendiceal muco-

cele. © 2017 The Author(s)
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Introduction

Appendiceal mucinous cystadenoma is a relatively rare disease; it is one type of appen-
diceal mucocele. Appendiceal mucocele can be divided into 3 pathological types: mucosal
hyperplasia, mucinous cystadenoma, and mucinous cystadenocarcinoma. Rupturing an ap-
pendiceal tumor usually results in dissemination of these cells, a condition known as pseu-
domyxoma peritonei. The treatment for appendiceal mucocele is typically surgical resection.
Surgical approaches for appendiceal mucocele vary from simple appendectomy to right
hemicolectomy with lymph node dissection depending on their malignancy. However, due to
the difficulty in differentiating cystadenoma from cystadenocarcinoma before surgery, over-
surgery is often done for cystadenoma. Thus, the surgical approaches for it still remain con-
troversial. In preoperative examinations, volcano sign is a specific finding of appendiceal
mucocele. Nodules in the cyst or dilatation of lymph nodes are said to be malignant factors.
Here, we report a case of appendiceal mucinous cystadenoma that was successfully diag-
nosed before surgery and treated by laparoscopic resection. Recognizing volcano sign and
the absence of malignant factors preoperatively, plus intraoperative pathological diagnosis
allowed us to avoid operating excessively for benign appendiceal mucocele.

Case Report

The patient was an 85-year-old male. He had a positive screening fecal occult blood test,
so he was referred to our institute for further examination and treatment. His height and
weight were 168 cm and 60 kg. His general condition was good and he had no weight loss.
He had no anemia (Hb: 12.7 g/dL), malnutrition (Alb: 4.3 g/dL, CHE: 284 U/L), or abnormal
laboratory data including tumor markers (carcinoembryonic antigen: 3.3 ng/mL, carbohy-
drate antigen 19-9: 15 U/mL). He had hypertension and postoperative gallbladder stone. A
subsequent colonoscopy revealed a submucosal tumor 2 cm in diameter at the cecum with
cushion sign and volcano sign (Fig. 1). The surface of the tumor looked intact. Abdominal
computed tomography (CT) revealed dumbbell-like encapsulated cystic lesion at the cecum
(Fig. 2). It was internally uniform, and neither swollen lymph nodes nor intracystic nodules
were detected. Based on a diagnosis of appendiceal mucinous cystadenoma, the patient un-
derwent laparoscopic surgery.

With the patient in a supine position with the legs apart, a 12-mm trocar was introduced
in the umbilical part and pneumoperitoneum was then established. Another 12-mm trocar
was introduced in the left upper abdomen and 5-mm trocars in the left and right lower ab-
domen. Laparoscopic visualization demonstrated the entirely dilated appendix. Further lap-
aroscopic exploration did not reveal ascites or swollen lymph nodes. The tip of the appendix
could not be revealed because it adhered tightly to the posterior wall of the cecum. So, we
first dissected the root of the appendix including the cecal wall using Endo-GIA™ (Covidien).
Then, the retrograde approach was undertaken to the tip of the appendix. Finally, the tumor
was carefully extracted from the umbilical part using Endo-catcher™ (Covidien). Pathologi-
cal diagnosis during surgery revealed that no malignant cells existed and surgical margin
was negative. So, lymph node dissection was not performed.

A gross pathologic examination demonstrated a 7.5 x 4.0 cm cystic structure with mu-
coid fluid. Microscopic examination revealed that the structure had a mildly atypical epithe-
lium, compatible with the diagnosis of mucinous cystadenoma (Fig. 3). There were no com-
plications. The patient was then discharged on the 7th postoperative day.
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Discussion

Appendiceal mucocele was first described by Rokitansky [1]. It is the condition caused
by dilation of a lumen as a result of an accumulation of mucus. Its incidence ranges between
0.2 and 0.3% of all resected appendices [2, 3]. Appendiceal mucocele can be divided into 3
pathological types: mucosal hyperplasia, mucinous cystadenoma, and mucinous cystadeno-
carcinoma. It is reported that the ratio of each incidence is about 2:5:1 [4].

As for the extent of tumor resection, simple appendectomy is sufficient for mucosal hy-
perplasia and mucinous cystadenoma. But if a cystadenocarcinoma is present, ileocecal re-
section or right hemicolectomy with lymph node dissection is indicated [5-7]. Recently,
some authors have reported that right hemicolectomy provides no survival advantage [8].
Dhage-Ivatury [1] have suggested several factors about the selection of the type of surgery:
(A) whether or not a mucocele is perforated, (B) whether the base of the appendix is in-
volved in the process, and (C) whether there are positive lymph nodes of mesoappendix and
ileocolic artery [3].

However, it is difficult to differentiate benign tumor as mucosal hyperplasia and mucin-
ous cystadenoma from mucinous cystadenocarcinoma before surgery. Thus, there is a ten-
dency that an oversurgery is performed to hyperplasia and mucinous cystadenoma. Fur-
thermore, if it is ruptured and the filling turns up in the peritoneal cavity during surgery,
there is high probability that pseudomyxoma peritonei will develop. The prognosis is so bad,
5-year-survival is 53-75% and 10-year-survival is 10-32% [9, 10]. So, some surgeons think
that open surgery should be favored against laparoscopy [11].

In our case, we found volcano sign, which is characteristic of appendiceal mucocele, and
there were no malignant factors such as intracystic nodules or swollen lymph nodes in pre-
operative examinations [12]. We judged that lymph node dissection or right hemicolectomy
were not needed. In operation, to ensure the surgical margin, we performed appendectomy
including the cecal wall. Thus, we could avoid oversurgery to mucinous cystadenoma by
accurate preoperative diagnosis.

In operation, it is so important not to perforate a tumor. In our case, we first could not
demonstrate the whole of the tumor. We first dissected the root of the appendix and ap-
proached retrogradely. Furthermore, we made sure not to take the tumor by laparoscopic
forceps and extracted it using a plastic bag to avoid adhesion of mucus to the peritonea.
However, the clinical benefit of laparoscopic resection of appendiceal mucocele is presently
unclear. It can be done safely by framing in order not to perforate a tumor. We think that
laparoscopic resection will become a surgical option for the treatment of appendiceal muco-
cele.

Conclusion
Volcano sign on colonoscopy and CT findings were important for the preoperative diag-

nosis of appendiceal mucocele. The surgical approach to appendiceal mucocele is controver-
sial, but laparoscopic resection will become a surgical option.
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Fig. 1. Colonoscopy demonstrated a submucosal tumor of 2 cm in diameter at the cecum with cushion sign
[13]. Appendiceal orifice of the tumor was visible in the center of the mound covered by normal-appearing
mucosa (volcano sign: arrow) [14, 15].

Fig. 2. Abdominal CT showed dumbbell-like encapsulated cystic lesion at the cecum.
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Fig. 3. Microscopic examination revealed that the structure had a mildly atypical epithelium.
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