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Abstract Mucocele of the appendix (AM) is a descriptive
term for mucinous distension of the appendiceal lumen. It
refers to the progressive retrograde dilatation of the vermiform
appendix. Because of a lack of specific signs or due to its
sometime quiet presentation, this condition is frequently diag-
nosed only at an advanced stage. We present three isolated
cases of AM complicated by the development of acute inflam-
mation of the appendix. Currently, the assessment of
appendiceal lesions relies heavily on Ultra Sonography (US)
as the primary diagnostic tool. This however may not always
identify the origin of such a tumour. Therefore, additional
investigative modalities are implemented. Despite recent re-
search on the therapeutic strategies against appendiceal neo-
plastic disorders, surgical resection appears the only potential-
ly curative approach. Accepted management includes appen-
dectomy, right hemicolectomy, partial colectomy with
debulking or palliative resection combined with additional
chemotherapy. Even if laparoscopy has been successfully
used to perform appendectomy, some concerns exist regarding
its use in dealing with mucinous secreting lesions because of
possible spillage of mucin intra-operatively. The aim of this
investigation was to analyze all cases of AM complicated by
the development of acute inflammation of the appendix pre-
sented in our institution. The relevant literature is briefly
reviewed. Clinical features, diagnostic approach and manage-
ment algorithm for appendiceal lesions are also discussed.
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Introduction

Mucocele of the appendix (AM) is a descriptive term for mu-
cinous distension of the appendiceal lumen regardless of the
underlying pathology [1]. It refers to the progressive retro-
grade dilatation of the vermiform appendix with concomitant
intraluminal accumulation of the mucoid substance. The inci-
dence is estimated between 0.2 % and 0.4 % of the
appendectomied specimens [2]. Recent investigations suggest
four causal pathologic conditions with regard to retention cyst,
mucosal hyperplasia, cystadenoma (or mucinous tumour of
unknown malignant potential) and cystadenocarcinoma [3].
Because of a lack of specific signs or due to its sometime quiet
presentation, this condition is frequently diagnosed only at an
advanced stage. Alternatively the lesion represents an unex-
pected finding during surgical procedures performed for acute
appendicitis or various not appendiceal pathologies [4].
Otherwise, AM comes to clinical attention because of symp-
toms such as right lower quadrant pain and palpable pelvic
mass. Natural history is strongly influenced by anatomic pe-
culiarities of the vermiform appendix that predispose to per-
foration and subsequent mucinous spillage into the peritoneal
cavity leading to pseudomyxoma peritonei (PP) [5].
Histological subtype as well as the extent of dissemination
consist significant prognostic factors.

Currently, the assessment of appendiceal lesions relies
heavily on Ultra Sonography (US) as the primary diagnostic
tool. This however may not always identify the origin of such
a tumour [6]. In this case additional investigative modalities
are implemented. Despite recent research on the therapeutic
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strategies against appendiceal neoplastic disorders, surgical
resection appears the only potentially curative approach [7].
Accepted management includes appendectomy or right
hemicolectomy either as a primary intervention or as second-
ary procedure in case of incidentally discovery of AM follow-
ing the microscopic examination of the surgical specimen.
Partial colectomy with debulking or palliative resection com-
bined with additional chemotherapy has also been proposed.
Additional intra-operative search for synchronous lesions and
a life-long surveillance program for the detection of early
stage metachronous carcinomas are recommended [8]. Even
if laparoscopy has been successfully initiated to perform ap-
pendectomy, some concerns exist regarding its use in dealing
with mucinous secreting lesions because of possible spillage
of mucin intra-operatively [9]. The aim of this investigation
was to analyze all cases of AM complicated by the develop-
ment of acute inflammation of the appendix presented in our
institution. The relevant literature is briefly reviewed. Clinical
features, diagnostic approach and management algorithm for
appendiceal lesions are also discussed.

Methods and Results

The records of the patients registered in the 4th Department of
Surgery of Attikon University Hospital from 01/01/2013–31/
12/2014 were subjected to meticulous examination. Into this
retrospective survey were consecutively enrolled three cases
of AM. The first patient was a 31-year old female admitted
due to a 2-day history of intermittent pain in the right lower
quadrant of the abdomen. Clinical examination revealed in-
tense pain at palpation at the right iliac fossa. Pre-operative
laboratory as well as imaging (US) investigation was within
normal limits. The patient was operated with the presumed
diagnosis of acute appendicitis. During surgical intervention,
the appendix was found moderately dilated, without macro-
scopic findings indicating acute inflammation. Pathological
examination revealed the diagnosis of AM. As the appendix
was removed intact, without signs of perforation, further treat-
ment was not provided to the patient. Post-operative course
was uneventful and she remains without symptoms 21months
after surgery.

The second case referred to a 24-year old female patient
admitted at the department of gynaecology, with the presumed
diagnosis of a cyst of the right ovary. The patient described
recurrent similar episodes of pain in the right iliac fossa.
Subsequent US depicted a well demarcated cystic mass in
the area of the right ovary. The patient underwent laparoscopy
by the gynaecologists. Intra-operatively, the right ovary ap-
peared normal, and the surgical team was called into the op-
erating theatre for consultation. The mass was found to be
originated from the appendix. Through a McBurney incision
the caecum and the grossly dilated appendix were mobilized

and a caecectomy with concomitant removal of the vermiform
appendix was performed using a GIA stapler, which was
placed just below the ileocaecal junction.Meticulous histolog-
ical examination was indicative of AM. Evidence of malig-
nancy was not documented. Because of the absence of perfo-
ration (spontaneous or intra-operatively) of the appendix ad-
ditional treatment was not implemented. Post-operative recov-
ery was unremarkable. The patient was discharged on the third
post-operative day and she remains without signs of recur-
rence 9 months after surgery.

Finally, we describe a 23-year old woman presented with
an intermittent right lower quadrant abdominal pain,
persisting for the last two years. Vital signs as well as standard
laboratory tests were within normal ranges. Bimanual palpa-
tion revealed a mildly mobile tender mass at the right iliac
fossa. US demonstrated a hypoechoic cystic formation mea-
suring 9 × 3 × 2 cm in contact with the caecum, anterior-
exteriorly of the iliac vessels. Evidence of inflammation or
other pathology on peri-appendiceal, abdominal or pelvic tis-
sues was not apparent. Contrast enhanced Computed
Tomography (CT) revealed a well encapsulated cystic struc-
ture (10 × 3 × 3 cm) with peripheral enhancement in the region
of the caecum and curvilinear mural calcification (Fig. 1).
Surgical exploration confirmed a distended appendix with in-
tact wall, without inflammatory signs. In order to avoid a
rupture and spillage of potentially malignant cystic contents
a midline sub-umbilical incision was performed (Fig. 2). The
histological diagnosis identified a mucinous cystadenoma of
the appendix with focal low degree dysplasia of epithelium
and profound production of mucous. Evidence of malignancy
was not elucidated. The patient’s post-operative course was
unremarkable, and she was discharged on the fourth post-
operative day.

Discussion

AMwas first described as a pathological entity by Rokitansky
in 1842 and definitely named by Feren in 1876 [10]. It repre-
sents a gross descriptive term referring to the dilatation of the
lumen of the vermiform appendix accompanied by an abnor-
mal accumulation of mucous. Higa considered AM according
to one of the four causative histopathological processes: a)
simple or retention mucocele; b) mucinous cystadenoma de-
fined as a dilated mucin-filled appendix containing adenoma-
tous mucosa lined by atypical mucinous epithelium with min-
imal dysplastic features; c) mucinous cystadenocarcinoma
characterized by the presence of high-grade cell dysplasia
and usually stromal invasion beyond the muscularis mucosae;
and d) myxoglobulosis defined as cystic dilatation of the ap-
pendix associated with mucinous globoid bodies. Given the
poor histological criteria concerning invasiveness of mucin-
ous tumours of the appendix some researchers proposed a
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third category of lesions (mucinous tumours of uncertain ma-
lignant potential), which reflects the occasional difficulty de-
fining these lesions as either benign or malignant according to
other variables apart from clinical behaviour [11]. The 5-year
survival rate is 100 % in case of benign lesion and only 45 %
in malignant tumours.

Historically, the majority of the patients are asymptomatic
and AM appears as an incidental finding during surgical in-
tervention, imaging study or endoscopic procedures. In a re-
view of 135 patients with AM, 51 % were asymptomatic,
while the most frequent clinical manifestations included ab-
dominal pain (27 %), a palpable pelvic mass (16 %), weight
loss (13 %), nausea or vomiting (9 %) or gastrointestinal (GI)
bleeding (5 %) [12]. Urinary dysfunction has also been de-
scribed. Among the three cases reported above, pain in the
right lower quadrant of the abdomen was apparent, while
one patient appeared with concomitant palpable lesion at the
right iliac fossa. Therefore, pre-operative clinical diagnosis of
AM is uncertain due to the absence of specific associated
signs. The initial detection of the lesion may be facilitated
by radiological, sonographic or endoscopic means.

In a plain abdominal radiography the most common find-
ing is a mass in the lower right quadrant of the abdomen with a
curvilinear parietal calcification. On barium enema the lesion
may be depicted as a sharply outlined sub-mucosal or extrinsic
mass indenting and laterally displacing the caecum [13]. US
examination demonstrates a cystic mass with posterior

enhancement, poorly defined wall and variable internal
echogenicity depending on the composition of the mucous.
Giant AM appears with the typical, pathognomonic Bonion-
skin sign^. Appendiceal diameter over 15 mm has been deter-
mined as the threshold for AM diagnosis with a sensitivity of
83 % and a specificity of 92 % [14]. Outer diameter limit for
acute appendicitis detection has been established as 6 mm
[15]. In our patients US examination was not indicative of
an AM in the first case while in the second one depicted a
well demarcated cystic mass in the area of the right ovary. In
the third case a hypoechoic cystic formation in contact with
the caecum, anterior-exteriorly of the iliac vessels was appar-
ent. Therefore US findings are not specific for AM and differ-
ential diagnosis from other pathological entities including car-
cinoid, lymphoma, mesenteric cysts, ovarian neoplasms and
GI carcinomas is implemented [16]. US-guided Fine needle
aspiration (FNA) has not been proposed in order to avoid
dissemination of the mucous leading to PP.

The CT appearance of AM has been adequately described.
In general, a mucocele presents as a well circumscribed, low-
attenuation, spheric or tubular mass contiguous with the base
of the cecum. The finding of curvilinear mural calcification
suggests the diagnosis although it is encountered in less than
50% of affected cases. Intraluminal gas bubbles or an air-fluid
level within a mucocele indicates the presence of infection,
which can occur in either benign or malignant processes.
Moreover, CT findings of acute appendicitis with associated

Fig. 1 CT depiction of a well
encapsulated cystic structure with
peripheral enhancement in the
region of the caecum and
curvilinear mural calcification
indicating the presence of an AM

Fig. 2 Surgical specimen of a
distended appendix with intact
wall, without inflammatory signs
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mucocele can overlap those of the pathological condition
without additional appendiceal lesion. The most discriminat-
ing CT features proved the maximal luminal diameter of the
appendix and the identification of cystic dilatation along with
mural calcification [17]. Recent survey reports that an overall
appendiceal diameter of 15 mm or greater is suggestive of a
neoplastic disorder. In addition mural enhancement was ap-
parent in the majority of patients with acute appendicitis with-
out mucocele, while in the presence of an appendicolith, a co-
existing mucocele can be considered less likely. This observa-
tion may be related to the fact that mucoceles result from
chronic appendiceal obstruction, whereas acute appendicitis
without mucocele is associated with acute occlusion of the
lumen of the vermiform appendix [18]. Finally, CT features
including appendiceal wall thickening, focal appendiceal
mass, intra-peritoneal fluid, peri-appendiceal fat stranding,
lymphadenopathy, small-bowel mural thickening,
extraluminal gas, the arrow-head sign, irregular contour and
the presence of abscess proved insufficient in differential di-
agnosis of AM from other appendiceal lesions correlated with
acute appendicitis.

Colonoscopic findings in patients with AM include the
Bvolcano sign^, the appendiceal orifice observed in the centre
of a firm mound covered by normal mucosa or a yellowish,
lipoma-like submucosal mass. Colonoscopy in patients with
abdominal pain is also useful for the detection of synchronous
GI tumours [19]. In the above mentioned case reports endo-
scopic surveillance was avoided and the decision of excision
of AMwas made on the base of diagnostic uncertainty and the
necessity to exclude malignancy. CT was performed pre-
operatively in the last case and the suspicion of AM was
significant.

Surgical approach of AM can be accomplished either by
laparotomy or laparoscopy. Post-operative complications in-
clude intestinal obstruction, GI bleeding, fistula formation,
volvulus and PP related to iatrogenic rupture of the mucocele
[20]. Thus, the vast majority of investigators support conven-
tional surgical intervention as the treatment of choice for AM,
as the tissues should be handled carefully intra-operatively.
Furthermore, a simple and thorough evaluation of these pa-
tients with a new algorithm has been suggested. Simple ap-
pendectomy is preferred in each case of benign AM with
negative margins of resection without perforation. In patients
with signs of perforation or positive margins of excision, cy-
tology or appendiceal lymph nodes, right hemicolectomy and
cytoreductive surgery (CRS) combined with heated intra-
peritoneal chemotherapy (HIC) or early post-operative intra-
peritoneal chemotherapy (EPIC) should be considered [21].
Long-term follow-up of these patients is also implemented.
Perforated AM with positive margins of resection, positive
cytology and negative lymph nodes necessitate caecectomy,
CRS and HIC or EPIC. Finally, perforated AM with positive
cytology and negative margins of excision and appendiceal

lymph nodes should be treated with appendectomy, CRS
and HIC or EPIC.

Laparoscopic surgery provides the advantage of adequate
exposure and evaluation of the abdominal cavity as well as
rapid recovery. Nevertheless, thorough handling of the speci-
men is recommended as spillage of the content can lead to PP.
Atraumatic removal of the appendix and use of impermeable
bag is also highly suggested. Conversion to laparotomy
should be considered if the lesion is traumatically grasped,
the tumour clearly extends beyond the appendix or signs of
malignancy such as peritoneal deposits are present [22].
Involvement of the caecum or adjacent organs remains an
indication for right hemicolectomy and meticulous explora-
tion of GI tract and ovaries [23]. Nevertheless, few authors
support a minimally invasive approach in selected patients for
this rare entity. Recent publication elucidates a series of 8
patients with AM who successfully underwent laparoscopic
resection indicating that whether the excision is accomplished
by laparoscopy or the open approach long-term results are
similar [24]. As the technique of laparoscopic appendectomy
evolves, the feasibility of resecting appendiceal neoplasms
should be further assessed, provided certain precautions are
taken.

In conclusion AM is a descriptive term for mucinous dis-
tension of the appendiceal lumen. Currently, the assessment of
appendiceal lesions relies heavily on US as the primary diag-
nostic tool. In case of diagnostic insufficiency additional in-
vestigative modalities are implemented. Accepted manage-
ment includes appendectomy, right hemicolectomy, partial
colectomy with debulking or palliative resection combined
with additional chemotherapy. Even if laparoscopy has been
successfully used to perform appendectomy, some concerns
exist regarding its use in dealing with mucinous secreting
lesions.
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