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A previously healthy 60-year-old male presented with
a 1-wk history of abdominal pain localized to the right

lower quadrant, fever, and loose stools. He reported nausea,
anorexia and a 5-lb weight loss over the preceding week.
There was mild right lower quadrant abdominal tenderness

on examination. Computed tomography (CT) of the abdo-
men and pelvis showed a thick-walled, inverted C-shaped
structure with associated inflammatory changes in the right
lower quadrant (Fig. 1). The patient responded to initial
non-surgical management with intravenous anti-microbial

FIG. 1. Computed tomography image of the abdomen and pelvis demonstrating right lower quadrant inflammatory
phlegmon (arrow). (A, B) Axial views. (C, D) Coronal views.
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therapy (piperacillin/tazobactam) for the acute inflammatory
process, presumed to be either from perforated appendicitis
or a mucinous appendiceal tumor. Subsequent surgical in-
tervention was appendectomy; operative findings confirmed
no mucin in the peritoneal cavity. Final pathology showed a
low-grade appendiceal mucinous cystic neoplasm with
acellular extra-appendiceal mucin and surrounding fibrous-
inflammatory tissue, but no extra-appendiceal epithelial
cells and no evidence of carcinoma (Fig. 2). Recovery was
uncomplicated and the patient was referred to medical on-
cology for long-term follow-up.

Mucinous neoplasm of the appendix is uncommon, with a
reported incidence of 0.29–0.4% of all appendectomies [1].
Rokitansky first described a mucocele of the appendix in
1842. Variability of terminology describing the mucinous
degeneration of these rare appendiceal tumors has led to
much controversy over their classification. One of the rea-
sons for the controversy lies in the association of appendi-
ceal epithelial tumors with pseudomyxoma peritoneii (PP),
a term coined by Werth in 1884 to describe a low-grade
neoplastic process that results in mucinous aggregates in the

peritoneal cavity and is associated with substantial mor-
bidity and mortality [2]. Misdraji et al. [3] proposed the
terms low-grade appendiceal mucinous neoplasm (LAMN)
and mucinous adenocarcinomas (MACA) to characterize
better the prognostic importance of this complex spectrum
of disease. LAMNs have also been reported under other
names: Villous adenoma, cystadenoma, mucinous tumor
of uncertain malignant potential, borderline tumor of the
appendix, and mucocele. In their review of 107 specimens
diagnosed as appendiceal mucinous neoplasms, Misdraji
et al. [3] found that LAMNs confined to the appendix had
no recurrence (median follow-up, 6 mo); LAMNs with
extra-appendiceal spread had similar 5- and 10-y survival
rates to MACA (86% versus 90%, and 45% versus 44%,
respectively).

Almost 50% of mucinous neoplasms of the appendix are
not diagnosed pre-operatively and up to 25% are asymp-
tomatic. Often the diagnosis of LAMN is made at the time of
surgery for right lower quadrant pain. However, certain
features may be noted on CT, such as the presence of a cystic
mass with low attenuation or irregular wall thickening, es-
pecially in the absence of peri-appendiceal inflammation.
Ultrasound may show an elongated, echo-poor cystic mass
with liquid and viscous content; calcifications may some-
times be present [4]. Magnetic resonance imaging (MRI)
may demonstrate a cystic mass with low signal intensity on
T1-weighted images and higher signal intensity on T2-
weighted images because of the high protein content of the
mucin. Endoscopy may demonstrate a ‘‘volcano sign,’’ a
smooth mound with normal overlying mucosa surrounding
the appendiceal opening.

The treatment for patients with LAMN often depends
on the presenting symptoms and intraoperative findings.
LAMN confined to the appendix with no extra-appendiceal
involvement can be treated with appendectomy. If the di-
agnosis of a mucinous appendiceal tumor is suspected
preoperatively, a thorough search for extra-appendiceal
spread is warranted, and intra-operative precautions to
avoid mucin spillage is key. However, given the natural
history of LAMN, in the absence of malignant disease or
involvement of the appendiceal base, more extensive sur-
gical resection such as a formal right hemicolectomy is
unlikely to improve patient outcome [2,3]. Nevertheless, on
the basis of findings in a population-based study of more
than 167,000 appendectomies spanning a 10-y period,
Smeenk et al. [5] recommend a minimum 5-y follow-up
(physical examination, tumor markers [carcinoembryonic
antigen and cancer antigen 19-9], and annual CT scan) in
patients with any mucinous appendiceal epithelial neo-
plasms to evaluate for the development of PP.
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FIG. 2. Hematoxylin and eosin stain. (A) Normal appen-
diceal mucosal cells (thin arrow) and low-grade appendiceal
mucinous neoplasm (LAMN, thick arrow) with acellular
mucin in the appendiceal lumen. (B) Acellular mucin in the
appendiceal lumen (arrow).
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