
Introduction

Mucocele of the appendix involves the slow but pro-
gressive buildup of mucinous material inside the ap-
pendiceal lumen (1,2). This uncommon condition is ge-
nerally asymptomatic and may be found completely by
chance during ultrasound or CT procedures or, more fre-
quently, during surgery. In most cases, it is completely

benign. However, in a small percentage of cases it can
develop into a malignant neoplasm, cystadenocarcino-
ma. This disease may sometimes be associated with other
neoplasms, especially of the right colon (3). 

We decided therefore to review our caseload to ve-
rify the incidence and features of this disease.

Case reports

Over the last 15 years we have observed two cases of mucocele
of the appendix.

Case 1
A 36-year-old man who had been suffering from quite intense

abdominal pain in the right iliac fossa for at least 10 hours. This pain
was associated with nausea and some retching. With no other me-
dical history, the clinical signs and severe neutrophilic leukocytosis
pointed to appendicitis. Surgical treatment was therefore decided.
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On opening the abdomen (right pararectal laparotomy), a small quan-
tity of serous fluid was aspirated and the appendix was found to be
highly hyperemic and strongly adherent to the base of the cecum:
it was removed. The appendix was about 12 cm long and dilated th-
roughout, above all in two well-defined areas: a section of at least 3
cm starting from about 2 cm above the base of the cecum, and a sec-
tion of 2 cm at the tip. In the latter, there was a small perforation
from which mucus material emerged (Fig. 1). Histological exami-
nation revealed abundant mucus in the appendiceal lumen and fo-
cal hyperplasia of the intestinal crypts in the wall (Fig. 2).

Case 2
A 51-year-old post-menopausal woman who also presented cli-

nical signs, symptoms and laboratory data strongly indicating ap-
pendicitis. Gynecological examination, including transvaginal ul-
trasound, excluded any genital disease and only found a small quan-
tity of fluid in the pouch of Douglas. Here too, it was decided to pro-
ceed with surgery through a right pararectal laparotomy. On opening
the abdomen, the base of the cecum was exposed and the appendix
was found to be highly dilated throughout, especially in the end sec-
tion. About 1.5 cm from the base there was a small (about 4 mm)
laceration from which abundant mucus material emerged (Fig. 3).
Histological examination confirmed the presence of extravasated mu-
cus on the outer surface of the appendix wall, while dilation of the
mucous glands was observed on the luminal side. Focal deposits of
calcium salts could be seen in the wall (Fig. 4).

Discussion

Mucocele was described for the first time by Roki-
tansky in 1842 and then by Fere in 1876. It is a cystic
dilation of the appendix due to buildup of mucus con-
sequent to the obstruction of the ostium. In most cases,
this obstruction is secondary to inflammation. The ob-
struction inevitably leads to a buildup of mucin and thus
the organ’s dilation, associated with focal or diffuse mu-
cosal hyperplasia. Neoplasms can also cause obstruction
of the appendiceal lumen and a consequent buildup of
mucin, resulting in the formation of a mucocele. The de-
finition of mucocele should thus be considered generic,
as it includes a multitude of both benign and malignant
conditions (4-6). The former include cystadenoma, the
most common lesion (52% of cases), followed by mu-
cus hyperplasia (20%) and mucus retention cysts
(18%). In any of these cases, especially cystadenoma, the
smallest perforation can cause the perivisceral leakage of
mucous material, while a larger laceration can cause mu-

cus to accumulate in the peritoneal cavity. Malignant for-
mations account for about 10% of cases and are almo-
st exclusively cystadenocarcinomas, consisting of small
cell aggregates situated near the serosa. In advanced sta-
ges, they too can cause perforation of the appendix, sub-
sequently developing into pseudomyxoma peritonei.

It should also be remembered that there are literature

Fig. 1 - Moderately dilated appendix, with a small perforation about 2 cm from
the tip.

Fig. 2 - Abundant mucus collection in the appendiceal lumen. Focal hyperpla-
sia can be seen in the intestinal crypts.

Fig. 3 - Highly dilated appendix, lacerated near the base, with leakage of abun-
dant mucous material.

Fig. 4 - Extravasated mucus can be seen on the outer surface of the appendix
wall with focal deposits of calcium salts. Dilation of the mucous glands can be
seen on the luminal side.
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reports of mucoceles associated synchronous, or more
commonly metachronous, with other malignant tumors
in the colon (0-21%) or ovary (4-24%), as well as other
organs (gallbladder, thyroid, breast) (7).

Mucoceles are rarely observed, being seen in only 0.2-
0.3% of all appendectomies reported in the various ca-
seloads. Only Collins, in 1963, reported a significantly
higher percentage (1.35%), in a very large caseload (8).
They are mainly found in females (4:1), and generally
in adults (especially in their forties).

As in our cases, mucocele is almost always an inci-
dental finding during surgery for an inflammatory di-
sease of the appendix. Although it is often associated with
a complete absence of symptoms, it can cause non-spe-
cific abdominal pain in the right iliac fossa (which can
however have the characteristics of intermittent pain in
cases in which the mucocele tends to invagination) so-
metimes accompanied, as in numerous cases of appen-
dicitis, by urinary symptoms and/or signs of sepsis (9,10).
A palpable mass in the right iliac fossa is a relatively fre-
quent finding, whereas mucocele as a possible cause of
gastrointestinal bleeding is much less common. In ad-
dition to the aforementioned invagination of the appendix
within the cecum and consequent intestinal occlusion,
other possible complications include torsion of the ap-
pendix with gangrene and rupture of the mucocele
(11,12). This relatively common condition is due to the
anatomy of the appendix: an extremely thin serosal and
subserosal layer, a delicate submucosa, vascularised by an
end artery leaving no possibility of collateral circulation,
and very thin longitudinal and circular muscle layers. Dia-
gnostic suspicion is possible only in the case of a giant
mucocele that can determine displacement of the inte-
stinal loops on plain abdominal X-ray.

In the diagnosis of mucocele, ultrasound examina-
tion is in any case the primary technique, as it can re-
veal a well encapsulated cystic mass adhering to the ce-
cum, with posterior enhancement, containing fluid of
variable density (13,14). Following a barium enema, the
presence of circular folds at the base of the cecum and
a filling defect of the appendiceal lumen suggests an ap-
pendiceal mucocele (15).

Endoscopic examination does not seem to be of im-
portance for diagnosis as it cannot be carried out in ur-
gent cases, in which category most of these patients fall.
However, it should be remembered that this procedure
can provide pathognomonic evidence of mucocele: the
so-called volcano sign, described by Hamilton and Stro-
mont in 1989 (16) and consisting of the observation of
a well-defined, smooth, soft, erythematous mass with a
central crater from which mucin emerges. This mass sur-
rounds the appendix opening and is covered with nor-
mal mucosa. It is a chance finding during endoscopic in-
vestigations carried out for screening purposes or diagnosis
of another disease of the large intestine.

CT is the current gold standard for the diagnosis of
mucocele, which is described as a cystic, roundish or tu-
bular neoplasm against the wall of the cecum, with punc-
tate or curvilinear parietal calcifications and variable opa-
city (17, 18). The walls may be enhanced after intrave-
nous injection of contrast agent, whereas the contents have
the same opacity in both plain and contrast-enhanced
scans. The presence of ascites or a low-density mass com-
pressing the intestinal loops without infiltrating them is
suggestive of pseudomyxoma peritonei. CT can also reveal
any perivisceral fluid or signs of perforation with mucus
leakage and enables differential diagnosis against other di-
seases, whether more common, such as ovarian cysts, or
less common, such as mesenteric cysts, intestinal dupli-
cation and hydrosalpinx. Above all, however, it enables
a sufficiently certain differentiation between mucinous
cystadenoma of the appendix and cystadenocarcinoma,
demonstrating in the latter case the neoplastic invasion
of the appendix wall and any distant peritoneal implants.

As with other diseases, laparoscopy is ever more va-
luable not only for diagnosis of mucocele but also, un-
less there is a risk of perforation or intraoperative rup-
ture, for therapeutic purposes (19,20).

Appendiceal mucocele is generally treated by surgery
(21,22). Access is decided on the basis of the clinical pic-
ture, initial diagnosis and, above all, the likelihood of
perforation. With a probable diagnosis of benign mu-
cocele, a simple appendectomy with complete removal
of the mesentery is the procedure of choice, taking care
to avoid dispersal of mucus in the peritoneal cavity. With
malignant mucocele, the surgical procedure depends on
the size of the tumor and above all on whether there is
any extraparietal infiltration. Therefore:

- for all tumors < 1 cm (70-80% of cases), simple
appendectomy with removal of the mesentery may
be sufficient;

- in patients with tumors between 1 and 2 cm, as
the risk of metastasis is quite unlikely (0-11%),
simple appendectomy may also be sufficient;
however if there is a suspicion of neoplastic in-
filtration or, in any case, with tumors located at
the base of the appendix with positive margins,
tumors involving the cecum or any cases where
endoscopic biopsy has revealed a high degree of
malignity and high proliferation indices, a right
hemicolectomy should be carried out;

- in tumors > 2 cm, the required treatment remains
resection of the terminal ileum with right hemi-
colectomy;

- the usefulness of intraoperative hyperthermic che-
motherapy is still debated, and this should in any
case be used only in the presence of pseudomyxo-
ma peritonei; in this case, careful revision of the
entire abdominal cavity should be performed, if
possible removing all mucinous implants.
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Conclusions

Mucocele is often a completely incidental finding du-
ring an appendectomy, as in the cases reported herein,
or even a solely histological finding. It should however
be reiterated that however encountered, the presence of
an intra-abdominal cystic mass situated close to the ce-
cal wall should raise the suspicion of this condition and
indicate a more in-depth look at the situation. This should
involve above all abdominal CT and endoscopic inve-
stigation of the large intestine:

- the first to establish the features of the mass and
any signs of association with pseudomyxoma pe-
ritonei or possible malignant degeneration;

- the second to look for any concomitant colon tu-
mor, undoubtedly the most common of the syn-
chronous cancers found in patients with appen-
diceal mucocele.

Thorough investigation is the only way to establish
a suitable surgical approach that takes account of the fra-
gility of the appendix wall and the complications that
could be caused by the ever-possible dispersal of mucus
in the peritoneal cavity.

Finally, it should be stressed that an equally thorou-
gh evaluation should be carried out in all patients in whi-
ch a mucocele was found by chance and in any case all
patients undergoing surgery, following them up in or-
der to catch any metachronous neoplastic growths in time.
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