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1. Introduction

Appendiceal mucocele is a very rare entity, which according to
the literature is found in only 0.3% of appendectomy specimens.
Average age of diagnosis is considered around 50 years, without
excluding younger patients. There is also a slightly higher inci-
dence in female over male population. The term low-grade appen-
diceal mucinous neoplasms (LAMN) has been recently introduced
by WHO and includes the previous term “mucocele”. This entity,
although rare, can be presented with a great variety of symptoms
and appears to have a great fluctuation concerning the survival rate
according to the stage. Despite new terms having been introduced,
literature has not yet concluded on the appropriate surgical man-
agement of this entity. In this abstract, we present 3 cases and a
concomitant review of the recent literature.

2. Material & Methods

We have collected data regarding 3 recent cases presented in our
department with completely different clinical presentation from
March to June 2023.

3. Cases Presentation

A 56-year-old male patient was presented for an elective opera-
tion. Patient was complaining for vague abdominal symptoms. He
submitted a CT scan which did not clearly show mucocele but dif-
ferential diagnosis mentioned either peritoneal cyst or duplication
cyst. He also had a negative colonoscopy. He was submitted to
laparotomy. Intraoperative finding was appendiceal mucocele with
no rupture or any distal signs of disease. An open right colecto-
my with side-to-side anastomosis was performed. Post-operative
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course was uneventful. The histology report showed LAMN and
staging was pT3 according to TNM/AJCC 2017. A 47 year old
female patient was presented in ED with signs of acute appendi-
citis. Laboratory exams showed leukocytosis, plus elevated CRP.
During clinical examination there were positive McBurney and
Rovsing signs. U/S and CT scan were positive for acute appen-
dicitis. Patient was submitted to laparoscopic appendectomy. Due
to operational findings which showed mucocele a conversion to
open with a midline incision was decided. Patient was submitted
to right hemicolectomy with side to side anastomosis. Specimen
was removed intact with appendix being measured at 7.7 x 2.5
cm. Post-operative course was uneventful. The histology report
showed LAMN G1 (WHO 2019) and was negative for lymph node
metastasis (0/19). As a result, staging was considered pTis NO
(UICC). A 35 year old male patient was presented to Emergency
Department carrying with him a U/S examination which showed
an abdominal mass with concomitant present of ascites. Patient
reported that he decided to have a U/S examination due to mild
abdominal discomfort and sense of fullness he had for few days.
During operation a vast quantity of mucous was observed due to
a ruptured mucocele. Thorough lavage of peritoneal cavity was
perfomed and a right hemicolectomy with side to side anastomosis
was decided. Post-operative course was uneventful. The histology
report confirmed the diagnosis of a ruptured appendiceal mucocele
with dimensions 14.4 x 2.9 cm. It revealed LAMN G1, was neg-
ative for lymph node metastasis (0/26) but staging was pT4a Nlc
M1b (according to AJCC-UICC 9th ed.).
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Figure 4 Case 1: DesminX40) Desmin immunohistochemical stain high-
lights the breakdown of the muscle wall.

Figure 1 Case 1: Appendiceal Mucocele.

Figure 2 Case 1: Right colectomy specimen. Notice that mucocele is
intact.

Figures 5&6 Case 2: CT showing appendiceal mucocele (arrow).

Figure 3 Case 1: H&EX40. Focal invasion of the muscle wall by neoplas-
tic cells. Presence of organized mucus in the subserosa, without extension
to the serosal surface.

Figures 7&8 Case 2: Specimen removed compared to assistant’s hand.
Notice mucocele is intact.
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Figure 9 Case 2: Cross sectioning of the appendix, macroscopic view.

Figure 10&11: Case 3: CT showing vast quanitity of muci in the ab-
dominal cavity.

Figure 12 Case 3: H&EX40 Low-grade appendiceal mucinous neoplasm.
Epithelium with slender villi lined by tall mucinous epithelial cells with
low-grade cytological atypia. Intramural glandular epithelium protruding
into the appendiceal wall, exhibiting a pushing pattern of invasion.

Figure 13 Case 3: H&EX40 Low-grade appendiceal mucinous neoplasm.
Low-power view exhibiting a pushing margin of the tumour in the fibrotic
appendiceal wall.
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4. Review of The Literature

During review of the literature for appendiceal mucocele, we
found interesting data regarding its epidemiology, clinical pres-
entation, diagnosis, therapeutic management, histopathology,
grading, prognosis and survival.

A. Epidemiology: Only 0.3% of appendix specimens turn to be
mucocele which makes this entity quite rare. Average age of pa-
tients diagnosed with mucocele is about 50 years and there is a
marginal trend towards female sex [1,2].

B. Clinical Presentation: From literature, it seems that there is a
great variety of symptoms that cannot predispose the clinician to-
wards this diagnosis. A lot of patients complain about fatigue with
mild abdominal discomfort. Only 14% have a palpable abdominal
mass and even fewer, around 8%, present with appendicitis [3-5].
Stocchi et al found a correlation between the presence of symp-
toms, pain, abdominal mass, PMP with aggressive malignancy.
Actually, symptomatic patients were more likely to have a malig-
nant appendiceal mucocele when compared with those presenting
with no mucocele-related symptoms. What is also important to
mention is that, 95% of patients presenting at a very late stage with
PMP seemed to have a highly malignant mucocele [3].

C. Diagnosis: There is no specific examination for the detection of
mucocele on a regular basis. U/S and CT seem to be the gold stand-
ard. Cystic dilatation of the appendix and mural calcification seem
to be common CT findings. A maximal luminal diameter greater
than 1.3 cm has a sensitivity of 71.4%, specificity of 94.6%, and
overall diagnostic accuracy of 88.2% for the diagnosis of acute
appendicitis with mucocele [6, 7]. U/S can be used in the primary
work-up of the management of right lower quadrant (RLQ) pain or
abdominal discomfort. The “onion skin sign” is highly specific for
mucocele, although quite rare [8].

D. Endoscopy: Colonoscopy has little to offer as mucocele can
be found rarely during routine endoscopy. Colonoscopy usually
reveals a smooth ball-shaped mound at the orifice of the appendix,
moving in and out with respiratory movement. The appendiceal
orifice is in the center of the mound, which is known as the “volca-
no sign”. [9]. Additionally, 13-42 % of patients diagnosed with ap-
pendiceal neoplasms also have synchronous colonic lesions which
means that colonoscopy is indicated pre- or post- operatively [10].

E. Histopathology and Grading: There is a great debate about
the appropriate classification of this entity as it can present a great
variety. According to the PSOGI consensus classification appen-
diceal mucinous neoplasms can be characterized as -Serrated Pol-
yp, Low grade mucinous neoplasm — LAMN, High grade muci-
nous neoplasm — HAMN and Mucinous adenocarcinoma (with or
without signet ring cells). AJCC grades LAMN and HAMN as G1
and adenocarcinomas as G2 or G3. HAMNSs have been shown to
have mutations in TP53, ATM, and APC, and these additional al-
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terations may be responsible for the more aggressive phenotypes
[11,12]. Desmoplastic stroma with infiltrative invasion and the
presence of signet ring cells are considered negative predictive
factors. [11,12].

F. Surgery: It is not yet established which surgical approach is
best for patients diagnosed with mucocele. The literature agrees
that care should be taken in order to remove intact an unruptured
mucocele and this is the reason why a low threshold for conver-
sion from laparoscopic to open should exist. The debate concerns
whether appendectomy alone or right hemicolectomy is the proce-
dure of choice. AJCC proposes appendectomy alone in a presence
of unruptured mucocele which does not involve the base of cecum,
an entity which is quite rare and difficult to judge intraoperative-
ly [13]. Moreover, there is a controversy about whether micro-
scopically positive margin after appendectomy for an unruptured
LAMN indicates more radical excision (ceacectomy, colectomy).
Right colectomy is indicated in the presence of G2 or G3 muci-
nous adenocarcinoma [5].

G. Crs-Hipec: Literature agrees upon performing cytoreductive
surgery (CRS) and heated intraperitoneal chemotherapy (HIPEC)
only in specialized centers. On the contrary, there is a great debate
upon which patients should be managed by surveillance or should
undergo CRS-HIPEC. The ACCRS recommends CRS following
appendectomy for patients with acellular mucin limited to the right
lower quadrant, but also HIPEC for those with cellular mucin. [14]
The Chicago consensus proposes CRS/HIPEC for patients with
widespread disease or cellular mucin [15].

H. Survival: Prognosis is dependent on histology and presence,
extent of peritoneal spread and invasion which determine the re-
currence. After appendectomy, 5-year survival rate for the simple
LAMN is 91-100% but it reduces to 51% for mucinous adenocar-
cinoma. No significant difference is observed in survival between
LAMN and HAMN although limited data is available. However,5-
year overall survival rates for localized stages I to Il of 74.9, 63.2,
and 51.1 % for well-, moderately, and poorly differentiated tumors,
respectively. For stage IV disease, the five-year overall survival
rates were 56.7, 31.5, and 11.3 % correspondingly [16].

5. Discussion

Appendiceal mucocele is a quite rare entity found only in 0.3%
appendectomy specimens. Mean age of diagnosis is 50 years old
with a slight prevalence towards female sex. Symptoms that may
cause suspicion of mucocele are vague abdominal discomfort, pal-
pable abdominal mass or typical signs of acute appendicitis. Given
the fact that there are no specific symptoms related to this pathol-
ogy its diagnosis is often missed by physicians. U/S and CT scan
seem to be the examination of choice for the differential diagno-
sis of RLQ pain or abdominal discomfort. Colonoscopy has little
to offer as mucoceles are rarely found during endoscopy routine
check but it is essential to perform a full colonoscopy when the
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diagnosis of mucocele is made to exclude synchronous pathology.
Literature has not yet concluded on the best surgical approach of
this entity. There is a debate whether appendectomy alone versus
right colectomy is the procedure of choice for an intact mucocele
when pathology is localized to RLQ. On the contrary, it is gener-
ally agreed that great care should be taken so that the specimen is
removed intact. Another debate concerns patients who are eligible
for CRS/HIPEC. The literature agrees that widespread disease is
an indication for CRS/HIPEC which must be performed only in
specialized centers. Survival rates have a great fluctuation accord-
ing to histology, presence and extent of peritoneal spread and in-
vasion with the PMP having the worst prognosis.
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