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A b s t r a c t

This report documents 2 cases of obstructive
mucocele of the appendix secondary to endometriosis of
the appendix. In 1 case, the tip of the mucocele was
ruptured and associated with localized pseudomyxoma
peritonei. Mucoceles of the appendix usually are
associated with hyperplastic or neoplastic mucosal
proliferation; obstruction, particularly that due to
endometriosis, is an infrequent cause. Occurrence of
localized pseudomyxoma peritonei associated with
appendiceal endometriosis and mucocele has not been
reported previously.

The majority of mucoceles of the appendix are caused
by epithelial lesions associated with excess mucin produc-
tion. Such lesions include hyperplastic polyps, mixed
hyperplastic-adenomatous polyps, adenomas, and adenocar-
cinomas. A minority of appendiceal mucoceles are caused
by mucous distention secondary to obstruction of the
appendix—so-called obstructive, retention, or simple muco-
celes. Obstruction can be due to fecaliths, postinflammatory
scarring, or rarely, endometriosis. Irrespective of cause,
rupture of a mucocele may lead to pseudomyxoma peritonei
(PMP), ie, the presence of mucinous material in the peri-
toneal cavity. We describe 2 cases, of obstructive mucocele
secondary to endometriosis; in 1 case there was rupture of
the appendix and localized PMP.

Materials and Methods

The surgical specimens were fixed in 10% neutral
buffered formalin, and representative sections (except as
indicated) were processed by conventional methods.
Sections cut at 5 µm were stained with H&E; some sections
were stained with periodic acid–Schiff with diastase diges-
tion.

Clinical Summary

Case 1
A 34-year-old woman sought care because of a 1-year

history of cramping central abdominal pain that occurred
approximately every 4 to 5 weeks. A small bowel follow-
through radiograph showed a mass in the cecum.
Colonoscopy demonstrated normal terminal ileum and cecal
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mucosa and indentation of the cecum, suggestive of
external compression. A computed tomography scan
revealed a 4 × 3-cm right-sided adnexal mass extending up
to the paracecal area. At surgery, the appendix was
distended, and the tip was ruptured and encased by several
mucinous cystic structures. The appendix was located over
the pelvic brim, and there were several separate mucinous
cysts in the cul-de-sac, on the right and left and also
surrounding the right ovary, which was enlarged and cystic.
A right hemicolectomy and ovarian cystectomy were
performed, and the mucinous cysts were removed from the
cul-de-sac. The patient recovered uneventfully and after 34
months follow-up remained well.

Case 2
The patient was a 31-year-old woman with infertility

and chronic pelvic pain. A diagnostic laparoscopy was
performed, at which time moderate endometriosis was
noted throughout the pelvic organs and peritoneum, as well
as an appendiceal mass associated with appendiceal
endometriosis. Because of the inflammatory nature of the
endometriosis, no attempt was made to ablate or excise the
endometriosis in the appendix. After a course of hormonal
suppression with a gonadotropin-releasing agonist
(goserelin [Zoladex], 3.6 mg, 3 monthly injections), she
underwent repeat laparoscopy for laser excision of the
endometriotic deposits and appendectomy. The appendix
was edematous and partially cystic, consistent with a muco-
cele. All the endometrial implants and the appendix were
resected. The patient recovered uneventfully. After 16
months of follow-up, the patient remained asymptomatic
and was undergoing assisted reproductive therapy.

Pathologic Findings

Case 1
A right hemicolectomy specimen, portions of an ovarian

cyst, and several biopsy specimens were received. The cecal
mucosa immediately adjacent to the orifice of the appendix
was thickened and congested. The appendix measured 6 cm
in length and 2.5 cm in greatest diameter. The tip was
ruptured with an attached dusky and mucinous mass that
measured 2.5 × 1.5 × 1.5 cm. The proximal lumen of the
appendix was occluded by firm, tan, focally hemorrhagic
tissue that involved the wall of the appendix to the level of the
overlying cecal mucosa. Fragments of an ovarian cyst
measuring up to 4 cm in greatest dimension were present; the
inner surfaces were smooth. The entire ruptured tip was
submitted for histologic evaluation along with 5 sections from
the immediately adjacent nonruptured appendix. Sections of
the proximal appendix showed foci of endometriosis
involving predominantly the muscularis propria and serosa

and muscularis propria of the adjacent cecal wall ❚Image 1❚.
Sections of the rupture site showed extravasated mucin
surrounded by granulation tissue ❚Image 2❚. There were no
epithelial cells within the mucin. The appendiceal epithelium
was denuded extensively; there were no hyperplastic or
neoplastic changes in the residual epithelium in the area of
the rupture site ❚Image 3❚ or in the remainder of the appendix.
Sections of the ovarian cyst showed a serous epithelial lining
without atypia; mucinous epithelium was absent. There was
no evidence of ovarian endometriosis. The biopsy specimens
showed granulation tissue surrounding mucinous deposits
devoid of epithelial cells.

Case 2
An appendix and biopsy specimens of pelvic peri-

toneum and cul-de-sac were received. The appendix
measured 5.5 cm in length and 2.5 cm in maximum diam-
eter. In the distal third, there were multiple intact mucin-
filled cysts bulging from the serosal aspect, the largest 2.2
cm in diameter. The proximal lumen was almost completely
obliterated. The distal lumen was filled with mucin in conti-
nuity with the surrounding cystic structures ❚Image 4❚. The
appendix was sectioned serially and submitted in its entirety
for histologic examination. Microscopically, the proximal
luminal narrowing showed muscular hypertrophy and
fibrosis of the wall with multiple foci of endometriosis
involving the muscularis propria and serosa. The distal
appendiceal lining, including the area in continuity with the
mucin-filled cysts, was denuded and replaced by histiocytes
and giant cells; the remainder of the lining epithelium was
normal without hyperplastic or neoplastic features. The
biopsy specimens showed endometriosis.

❚Image 1❚ (Case 1) Involvement of proximal appendix by foci
of endometriosis within the muscularis propria (H&E, ×75).
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Discussion

We describe 2 cases of obstructive mucocele of the
appendix secondary to endometriosis; 1 case was associated
with rupture and localized PMP. Obstructive mucoceles due
to endometriosis are rare, with only 2 documented reports in
the literature. The association with PMP (localized or gener-
alized) has not been described previously.

The term mucocele, as applied to the appendix and
other hollow organs, denotes the macroscopic appearance of

dilation and mucus distention. In the appendix, several
different pathologic entities, ranging from nonneoplastic to
malignant neoplasms, can cause a mucocele. Most early
reports concluded that appendiceal mucoceles were
secondary to obstruction,1-3 so-called obstructive, retention,
or simple mucoceles—hereafter referred to as obstructive
mucoceles. However, more recent reports based on detailed
histopathologic studies have shown that only a minority
occur secondary to obstruction by fecaliths, postinflamma-
tory scarring, endometriosis, or cecal adenocarcinoma. Most

❚Image 2❚ (Case 1) Ruptured tip of appendix. Residual
appendiceal wall is present (arrow); extravasated mucin is
present in the surrounding tissue (arrowhead) (H&E, ×4).

❚Image 3❚ Representative appearance of residual appendiceal
lining epithelium in cases 1 and 2. There were no hyperplastic
or neoplastic changes; this image is from case 1 (H&E, ×250).

A B

❚Image 4❚ (Case 2) Gross (A) and microscopic (B) appearance of dilated, mucin-filled appendix with attached mucin-filled
cysts in cross-section. Microscopic: lumen is filled with mucin (arrow); wall is disrupted producing a cystic outpouching filled
with mucin (arrowhead) (H&E, ×5). 
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mucoceles occur secondary to hyperplastic or neoplastic
alterations of the appendiceal lining epithelium4-7; these
lesions include hyperplastic polyps, adenomas, adenocarci-
nomas, and so-called mucinous tumors of undetermined
malignant potential.4,6-8 Such hyperplastic and neoplastic
changes in a mucocele can be missed if insufficient sections
are examined microscopically.

Endometriosis involves the intestines in up to 37% of
cases.9 The appendix is involved less often than the rectosig-
moid colon and small intestine,10 with the incidence of
appendiceal involvement varying from 0.8% to 20%.11-14

The clinical and pathologic findings differ according to the
site of involvement. Colonic endometriosis is usually symp-
tomatic with pain, bleeding, or obstruction; luminal obstruc-
tion is common and is caused by endometriotic deposits in
the muscularis propria, mucosa, or both with secondary
muscular hypertrophy and fibrosis. Appendiceal involvement
is rarely symptomatic and usually is found incidentally in
patients with pelvic endometriosis.11,15 Endometriosis of the
appendix usually involves the serosa or serosa and muscu-
laris propria.11 There are only 2 well-documented reports of
the association between appendiceal endometriosis and
obstructive mucocele,16,17 although this may not reflect the
true frequency of the association. Both of these cases are
similar to our second case.

The term pseudomyxoma peritonei is best used to
describe the macroscopic presence of mucinous material in
the peritoneal cavity. The term does not allude to the patho-
genesis, which includes rupture, leakage, or spillage of
mucus from an obstructive mucocele or from a mucinous
neoplasm arising in an abdominal organ such as the
appendix. It has also been postulated that PMP may arise
from mesothelial metaplasia to mucinous epithelium,
followed by neoplastic transformation.18

Factors important in the prognosis of patients with PMP
include the location of mucus within the peritoneal cavity,
the presence or absence of cells associated with the mucus,
and the histologic nature of any associated cellular prolifera-
tion.8,19 In the case of PMP associated with appendiceal
lesions, the presence of mucus outside the right lower quad-
rant of the abdomen and the presence of neoplastic epithelial
cells outside the visceral peritoneum of the appendix are
adverse prognostic signs.8 The amount of proliferating
epithelium associated with the mucus and the degree of cyto-
logic and architectural atypia are important for assessing
prognosis of patients with PMP.19

We describe the uncommon occurrence of appendiceal
mucocele secondary to endometriosis. In 1 case, there was
rupture of the mucocele and associated localized PMP, which
has not been described previously. This report highlights
some of the issues relevant to the pathogenesis and termi-
nology of appendiceal mucoceles and PMP.
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