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Appendiceal mucocele. Case report and literature review

Appendiceal mucocele is a rare disease (0.3% of all appendectomy) and is characterized by the accumulation of mucoid
material in the appendiceal lumen. Etiopathogenesis can be inflammatory or neoplastic. Four entities can be distinguished
on the basis of histopathologic epithelial characteristics: simple appendiceal mucocele (AM), mucocele with epithelial hyper-
plasia, cystadenoma and cystadenocarcinoma; the last two subgroups represent neoplastic forms. Dissemination of neo-
plastic cells and mucoid material in abdominal cavity, caused by appendiceal perforation, clinically results in pseudomyx-
oma peritonei which is the dramatic evolution in 10-15% of cases. Clinically it can remain either asymptomatic for
long time or it can manifest with abdominal pain that can be associated with the presence of a palpable mass. The
most common clinical manifestation is pain in the right iliac fossa. Preoperative diagnosis is rare, while it is more fre-
quently intraoperative. Therapy is fundamentally surgical: appendectomy is curative for simple AM, for AM with epithe-
lial hyperplasia and for cystadenoma with intact appendiceal base; cecum resection is indicated for cystadenoma with
larger base of implantation; right hemicolectomy has been the elective treatment in case of cystadenocarcinoma for sev-
eral years although Gonzalez-Moreno and Sugarbaker have recently demonstrated its validity as definitive treatment only
if it is performed in order to obtain complete cytoreduction, if there is lymph node involvement, or if histopathological
examination indicates non-mucinous type. We report the case of a 60-year-old woman that presented with cystic neo-
formation in the right iliac fossa, that was preoperatively considered deriving from the ovary. We intraoperatively found
the presence of appendiceal mucocele thatr histological examination defined as mucinous cystadenoma.

Key worps: Appendiceal mucocele, Laparoscopic appendectomy, Psendomixoma peritonei.

The incidence has a peak in the population over 50
years old .

As for the etiopathogenesis, mucocele may be the expres-
sion of an inflammatory or a neoplastic process.

Introduction

Appendiceal mucocele (AM) is a rare disease characterized
by cystic dilation of appendiceal lumen caused by accu-

mulation of mucoid material. It is detected in 0.3% of all
appendectomy, represents 8% of all appendiceal tumors !
and less than 0.5% of all gastrointestinal tumors 2.
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It is frequently asymptomatic and often incidentally
found during radiological or endoscopic procedures or
during laparotomy and laparoscopy performed to treat
other pathologies #°. Nevertheless in 50% of cases pain
in the right iliac fossa is evocative of appendiceal pathol-
ogy .

Preoperative diagnosis is rare, while it is more usually
defined during the surgical intervention. When the diag-
nosis is made, it is fundamental to perform adequate
surgical treatment and program a close follow-up in order
to early recognize signs and symptoms suggestive of pro-
gression to pseudomyxoma peritonei (PMP) that repre-
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sents the evolution of appendiceal mucocele in 10-15%
of cases 8.

We report the case of a 60-year-old woman diagnosed
with ovarian neoformation and therefore candidate for
laparoscopic ovarian excision. During the exploratory
phase, we noticed that the mass did not originate from
the ovary but was instead the expression of appendiceal
mucocele.

Case report

A 60-year-old woman was referred to our attention
because of a cystic mass with thick internal septi, with
maximum diameter of 36 mm in the right adnexa at
ecographic examination. Gynecologic evaluation con-
firmed the presence of a neoformation with both solid
and liquid aspects with scarce vascularity. MRI showed
a bilobed cystic neoformation with a thin inner septum
with maximum diameter of 45 mm in the right adnexa.
Her medical history was positive for hypothyroidism,
arterial hypertension, hyperuricemia and colic diverticu-
losis.

Preoperative hematological exams showed a modest
increase of GPT (52 UI/L), Gamma-GT (130 UI/L) and
LDH (516 UI/L), modest hypokalemia (3.2 mEq/L) and
normal levels of tumor markers.

During exploratory laparoscopy the voluminous mass at
preoperative imaging resulted deriving from the appen-
dix, while the right ovary did not present anatomo-
pathological relevant findings. We decided to perform
appendectomy  using  Endo-GIA 35  (Ethicon

EndoSurgery, Cincinnati, OH,USA) since we found the
integrity of the appendiceal base. In order to avoid the
contact between the mass and adjacent structures and
organs, the appendix was immediately inserted in the
endobag and extracted from the abdominal cavity.

Fig. 1: MRL cystic bilobed neoformation with thin internal septum of
45 mm maximum diameter in the right adnexa.
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Fig. 2: Macroscopic examination: dilated appendix of 5 x 3 x 3.5 cm,
containing gelatinous thick material; fibrous wall and atrophic mucosa.

Post-operative period was regular with canalization in day
I1I, removal of drainage in day IV, and discharge in day
VII.

Macroscopic histological examination revealed dilated
appendix of 5 x 3 x 3.5 cm of diameter, containing
gelatinous thick material, fibrous wall and atrophic
mucosa. Macroscopic examination defined the mass as
mucinous cystadenoma with mucoid infiltration and
microscopic focal interruption of the wall.

On the basis of the oncologic evaluation and of the
anatomo-pathological characteristics of the lesion, the
patient started a close clinical and instrumental follow-
up in order to identify possible successive signs of evo-
lution to PMP.

Discussion

The term “appendiceal mucocele” (AM) is not indica-
tive of a specific histopathological diagnosis, rather it
refers to a dilation of appendiceal lumen caused by the
accumulation of mucous material 9. AM was recognized
as pathological entity by Rokitansky in 1842 and was
formally defined by Feren in 1876 .

There are four pathological subgroups that are differen-
tiated on the basis of epithelial characteristics >11-13;

A) retention cysts or simple mucocele: generated from
the obstruction of appendiceal lumen, usually caused by
fecal impaction. It is characterized by normal epitheli-
um or epithelium with degenerative alterations due to
the obstruction and it presents a medium dilation of 1-
2 cm. This histological type constitutes almost 20% of
all mucoceles;

B) mucocele with epithelial hyperplasia: it is histologi-
cally similar to hyperplastic polyps of colon'4; the dila-
tion of the lumen is analogous to the above type. This
subgroup in found in 20% of all mucoceles;
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Fig. 3: (Hematoxylin-Eosin 40x) Mucinous fining epithelium without
atypia nor wall infiltrations.

C) cystadenoma: it is characterized by tubular adenoma-
tous epithelium with some grades of epithelial atypia, sim-
ilar to adenomatous colon polyps or villous adenomas, it
produces abundant quantities of mucus'4 and presents
prominent dilation of the lumen up to 6 cm. It consti-
tutes the most common form with almost 50% of cases;
D) cystadenocarcinoma: this type is characterized by
invasion of glandular stroma and/or the presence of
implants of epithelial cells in the peritoneum; some
lesions are similar to mucinous tumors of colon; also in
this case the lumen dilation is prominent. This form
represents 11-20% of all cases .

Cystadenoma and cystadenocarcinoma are neoplastic
appendiceal mucoceles and their incidence is 35% of
primary appendiceal carcinomas '°. These lesions may
be either preceded by simple mucocele or may arise de
novo. Their perforation is responsible for mucous mate-
rial dissemination in the peritoneal cavity. The mater-
ial can be acellular or it can contain cells with sever-
al grades of dysplasia. Cystadenoma is associated with
perforation in 20% of cases; extravasated mucous mate-
rial deposits in the periappendiceal region and in the
peritoneal cavity (attached to serosa or lying free with-
in the peritoneal cavity). Neoplastic cells are not found
on histological examination of mucus and appendecto-
my is curative in this case 7. It has been reported that
cystadenoma can undergo malignant modification. In
fact, although there aren’t conclusive evidences demon-
strating progression from cystadenoma to appendiceal
cystadenocarcinoma '8, several investigators believe that
the sequence adenoma-adenocarcinoma is comparable
to the evolution from polyp to adenocarcinoma of
colon.  Macroscopically  cystadenocarcinoma  causes
appendiceal dilation and mucus production indistin-
guishable from cystadenoma and undergoes spontaneous
rupture in 6% of cases .

Nevertheless neoplastic cells can pass the appendiceal wall

Fig. 4: (Hematoxylin-Eosin 4x) Interruption of the appendiceal wall that
is fibrotic, stratified and infiltrated by mucous.

through micro perforations and diffuse in peritoneum
even without macroscopically evident ruptures. When
this occurs, peritoneal cavity is progressively extended by
the accumulation of gelatinous, mucous, semisolid mate-
rial in which neoplastic adenocarcinomatous cells can be
found: this condition is known as peritoneal pseudomyx-
oma. The abundant quantity of mucus that is present
in the peritoneal cavity distributes, for gravitational rea-
sons, in the most declivous spaces, as the pelvis or the
retrohepatic space. Continuous peristaltic movements
prevent cells implantation on the surface of bowel.
Therefore the majority of patients undergoes a silent and
asymptomatic progression of the disease that can remain
ignored for years. This dissemination needs to be con-
sidered similarly to a metastatic spread. Intraperitoneal
diffusion of this mucin secreting tumor is identical to
mucinous cystadenocarcinoma of the ovary ', colon,
stomach and pancreas 2.

Malignant mucocele rarely metastasizes through blood
and lymph nodes and tends to remain in peritoneal cav-
ity, even though retroperitoneal 2'"?? and pleuric
implantations have been occasionally observed.
Discordant data exist on gender distribution: some
authors report higher incidence among women 152325,
others a similar incidence in males and females 82¢, while
others a higher incidence in men 4726,

Relatively to age, AM presents a peak of incidence over
the fifth decade of life.

The symptomatology of mucocele can vary from asymp-
tomatic to the presence of severe abdominal pain with
or without a palpable mass #’. Even lesions that are par-
ticularly voluminous can be asymptomatic in 25% of
cases 2. When symptomatic, the most common clinical
manifestation is acute or chronic pain in right iliac fos-
sa followed, in decreasing order of frequency, by signs
and symptoms as: abdominal mass, weight loss, nausea,
vomiting and acute appendicitis 25-%.
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Unusual manifestations are gastrointestinal bleeding asso-
ciated with mucocele intussusceptions, intestinal obstruc-
tion, sepsis and genitourinary symptoms 825, Rupture
can clinically manifest with signs and symptoms of acute
appendicitis %. The subsequent implantation of epithelial
cells on peritoneal surface and the accumulation of mucus
frequently lead to a gradual increase of abdominal cir-
cumference and to chronic abdominal pain 332, Clinical
onset can be the appearance of an inguinal hernia or of
an ovarian mass ¥ in men and women respectively.
The association with other tumors localized in the gas-
trointestinal tract, ovary, breast and kidney have been
described in one third of all patients 293

Since the association with colorectal tumors is overall the
most frequent, being present in 20% of cases 4, an accu-
rate intraoperative exploration of colon and ovary is
required.

Even if nowadays the availability of more sensitive and
specific diagnostic techniques increases the number of
AM that are diagnosed before surgery, a definitive pre-
operative diagnosis is not possible and is considered
exceptional in the majority of cases. Diagnostic tech-
niques that preoperatively allow the identification of the
lesion are the radiographic, ecographic and endoscopic
examinations.

Ultrasonography shows encapsulated cystic lesion, firm-
ly attached to the cecum, containing liquid of variable
echogenicity according to the composition of mucus. The
presence of multiple echogenic layers along the dilated
lumen produces the pathognomonic sign of “onion-skin-
like” circles 3>-3¢.

Typical findings on computed tomography are a round,
low-density, thin-walled, encapsulated cystic mass com-
municating with the cecum; calcifications are present in
50% of cases 2>%’. Accretion nodules in the mucocele
wall are evocative of adenocarcinoma %. CT is funda-
mental for the diagnosis and the evaluation of the exten-
sion of the disease. Nevertheless signs shown by ultra-
sonography or CT are rather aspecific and differential
diagnosis has to be made with benign (leiomyoma, neu-
roma, fibroma and lipoma) or malignant tumors of the
appendix (appendiceal adenocarcinoma) and with other
pathologies such as mesenteric cysts, hydrosalpinx, car-
cinoids, lymphomas, lymphocele, hematoma, abscesses,
tumors of colon, Crohn disease, TBC, intestinal intus-
susceptions, endometriosis and others 338,

Colonoscopy can show the pathognomonic “volcano
sign”: a soft mass with a central crater from which
mucoid material is discharged 2>-%.

Echo-endoscopy can reveal the cystic nature of muco-
cele and exclude other cystic lesions such as carcinoids,
lipoma and lymphangioma; it can also identify stromal
invasion that is an indicator of malignancy >¢3.

The prognosis of benign forms (simple mucocele, hyper-
plasia mucosa and mucinous cystadenoma) after appen-
dectomy is favorable and the 10-year survival rate can
even reach the 91%. Cystadenocarcinoma, without the
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involvement of the peritoneum or of adjacent organs,
presents a good long-term prognosis after a large surgi-
cal excision has been performed. If evocative signs of
progression to pseudomyxoma peritonei are found, 5-
year survival ranges from 18% to 55% %5 and the cause
of death is related to complications of repeated intesti-
nal obstructions or to the onset of renal failure.
Therapy is surgical. It is essential to proceed to the exci-
sion of the appendix according to the “not-touch” tech-
nique, avoiding incautious manipulations that can favor
appendiceal perforation and the consequent dissemina-
tion of mucoid material or of epithelial cells in peri-
toneum 28, The choice of the surgical treatment is deter-
mined by the dimensions of the mass and by the his-
tological subgroup. Appendectomy is indicated for sim-
ple mucocele and for cystadenoma when the base of the
appendix is intact. Resection of the cecum is necessary
for cystadenoma with large and firm base and when cryo-
stat sectioning gives positive margins at the appendecto-
my site 3°. For laparoscopy it is strongly recommended
the use of endobag in order to reduce the risk of neo-
plastic dissemination.

Right hemicolectomy has been considered for years the
treatment of choice for cystadenocarcinoma. Hesketh
reported that patients treated with hemicolectomy had
definitively better long-term prognosis respect to those
who underwent appendectomy alone #°. In a recent
review published in 2004, Gonzalez-Moreno e
Sugarbaker criticized and confuted this hypothesis, selec-
tively identifying the specific situations in which right
hemicolectomy gives advantage in terms of survival
respect to appendectomy alone. In fact if the margins of
resection are free and if lymph nodes of appendiceal
meso, removed en bloc with the appendix, are negative,
right hemicolectomy is not necessary *°. Right hemi-
colectomy is instead indicated only if (a) it is necessary
to obtain a radical excision of the primitive tumor and
a complete cytoreduction; (b) appendiceal or ileocolic
lymph node involvement is histologically shown; (c)
histopathological exam gives evidence of a non-mucinous
subgroup. An accurate exploration of abdominal cavity
must exclude the presence of accumulation of mucoid
material in abdominal recesses (parietocolic, inter-hepa-
to-diaphragmatic spaces, Douglas pouch), on the peri-
toneum and the omentum. The exploration must also
exclude the association with other tumors in particular
tumors of colon (11-20%) and the ovary (2-24%) !3-%0.
If during the exploratory phase the rupture of the muco-
cele with diffusion of mucus in abdominal cavity is dis-
covered, Dhage-Ivatury*! and Sugarbaker suggest that it
is fundamental to first define the histological nature of
the mucous material and the lesion. If in the abdomi-
nal mucous fluid epithelial cells are not found, the
patient needs to start a careful follow-up. If instead in
the intraperitoneal fluid epithelial cells are detected, the
diagnosis of PMP is made and in this case it is neces-
sary to radically treat the peritoneal carcinosis with cura-
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tive intention. It is important to underline that in some
cases the perforation can be microscopic therefore it is
fundamental to carefully observe the surface of the
appendix looking for small deposits of mucus. Sometimes
even in the absence of macroscopic signs of extra-appen-
diceal involvement, microscopic dissemination may
already be verified.

The interval between the diagnosis and the treatment of
the primitive appendiceal tumor and the possible evolu-
tion to PMP, is on average of almost 21 months, even
if much longer interval of latency have been reported >
4. As a consequence, these patients must start a close
follow-up program. In particular in the malignant neo-
plastic forms, the follow-up is expected to continue for
5-10 years and it comprehends: the clinical exam, the
dosage of tumor markers (CEA and CA19.9), a com-
puted tomography after three months from the surgery
(exam of reference) and following check-up every 3-6
months for the first two years and then annually -4,
The follow-up is necessary even in patients with benign
histological report: in fact even with less frequency, cas-
es of evolution to PMP have been described 4.

The treatment of patients with PMP is essentially sur-
gical. There are discordant opinions regarding the aggres-
siveness of the same treatment. In fact, some authors
favor an aggressive debulking only in selected cases, oth-
ers instead in all cases. In particular Sugarbaker, who
reported the most consistent number of cases of PMDB
suggests an aggressive cytoreduction through the execu-
tion of radical peritonectomy associated with appendec-
tomy, ovariectomy and omentectomy. Such a demolitive
approach is not unanimously accepted: in fact some
authors express their concerns and critiques since possi-
ble benefits are negatively affected by the high mortali-
ty and morbidity and moreover this aggressive treatment
has not a significant positive impact on long-term prog-
nosis respect to a more conservative treatment. The
biggest limit to surgical debulking, more or less aggres-
sive, is the early recurrence following undetected peri-
toneal micro implantations. Sugarbaker introduced in the
nineties the association between highly demolitive surgery
and  contemporary  hyperthermic  intraperitoneal
chemotherapy (HIPEC)*. After a complete cytoreduc-
tion, HIPEC has a fundamental role to attack micro-
scopic sites of disease, decreasing in this way the inci-
dence of recurrence. Even if randomized study have not
yet been done, results obtained in the last 10 years show
that the combined treatment is more effective respect to
the debulking alone. Sugarbaker reports a 5-year survival
of 80% in 224 patient ¥.

Conclusion
Appendiceal mucocele is a rare disease and is hardly pre-

operatively diagnosed. Symptomatology is aspecific and
does not present pathognomonic signs. In the majority

of cases definitive diagnosis is established during
laparoscopy performed for other pathologies or for sus-
pected acute appendicitis. Surgical treatment strictly
depends on histological type and therefore appendecto-
my alone is indicated for AM without epithelial atypia
and for cystadenoma with intact base. In enlarged forms
of cystadenoma, with large base of implantation, in
which cellular atypia is found, cecum resection is indi-
cated. Right hemicolectomy is required in case of cys-
tadenocarcinoma, in which prognosis is highly correlat-
ed with disease extension, grade of cellular atypia and
lymph node involvement. The operation can be per-
formed with minimally invasive technique if manipula-
tion of the mass is avoided with the “not-touch” proce-
dure. After surgical treatment, even patients with benign
lesions must undergo careful follow-up because of the
possible progression to PMP.

Riassunto

Il mucocele appendicolare (MA) ¢ una patologia rara
caratterizzata dalla dilatazione cistica del lume appendi-
colare conseguente all'accumulo di materiale mucoide al
suo interno. Si riscontra nello 0,3% di tutte le appen-
dicectomie, rappresenta I'8% di tutti i tumori appendi-
colari! e meno dello 0,5% dei tumori gastrointestinali?.
Presenta un picco di incidenza nella popolazione oltre i
50 anni 3.

Da un punto di vista eziopatogenetico, il mucocele puo
essere espressione di un processo inflammatorio o neo-
plastico. In base alle caratteristiche istopatologiche
dell’epitelio si distinguono quattro entitd: mucocele
semplice, mucocele con iperplasia epiteliale, cistoade-
noma e cistoadenocarcinoma; le ultime due rappresen-
tano le forme neoplastiche. La disseminazione di cel-
lule neoplastiche e di materiale mucoide nella cavita
addominale, a causa della perforazione dell'appendice,
configura il quadro clinico dello pseudomixoma peri-
tonei, temibile evoluzione nel 10%- 15% dei casi.
Clinicamente puo rimanere a lungo asintomatico o
manifestarsi con dolori addominali associati 0 meno a
massa palpabile La manifestazione clinica pitt comune
¢ il dolore in fossa iliaca destra. La diagnosi preopera-
toria ¢ rara e viene posta frequentemente in fase intrao-
peratoria. La terapia ¢ essenzialmente chirurgica:
I'appendicectomia ¢ curativa per il MA semplice, con
iperplasia epiteliale e per il cistoadenoma con base
appendlcolare intatta; la resezione del ceco ¢ indicata
per i cistoadenomi con larga base d’impianto; I'emico-
lectomia destra ¢ stata per anni il trattamento elettivo
nel caso di cistoadenocarcinoma, ma recentemente
Gonzalez-Moreno e Sugarbaker ne hanno dimostrato
'utilita solo laddove necessaria al fine di ottenere una
completa citoriduzione, o nel caso di coinvolgimento
linfonodale, o qualora 'esame istopatologico deponga
per un tipo non mucinoso.

Ann. Ital. Chir, 82, 3, 2011 243



D. Caracappa, et al.

References

1) Papazigos B, Koutelidakis I, Atmatzidis K, et al.: Appendiceal
Mucocele. A retrospective Analysis 0f 19 Cases. ] Gastrointest Cancer,
2007; 38:141-47.

2) Nitecki SS, Wolff BG, Schlinkert R, Sarr MG: The natural his-
tory of surgical treated primary adenocarcinoma of the appendix. Ann
Surg, 1994; 219:51-57.

3) Aho AJ, Heinonen R, Lauren P: Benign and malignant muco-
cele of the appendix. Histological types and prognosis. Acta Chir Scand,
1973; 139:392-400.

4) Wolff M, Ahmed N: Epithelial neoplasm of the vermiform appen-
dix (exclusive of carcinoid). II. Cystoadenomas, papillary adenomas and
adenomatous polyps of the appendix. Cancer, 1976; 37:2511-522.

5) Raijman I, Leong S, Hassaram S, et al.: Appendiceal mucocele:
endoscopic appearance. Endoscopy, 1994; 16:326-28.

6) Mizuma N, Kabemura T, Akahoshi K, et al.: Endosonographic
Jeatures of mucocele of the appendix: Report of a case. Gastrointest
Endosc, 1997; 46:549-52.

7) Pastor FA, Gomez S, Ortufio G: Sobre el llamado mucocele apen-
dicular versus cistoadenoma mucinoso. Rev Esp Enf Dig, 1989;
75:481-83.

8) Serrano Sinchez PA, Pérez-Bedmar JA, Larranaga Barrera E:
Mucocele appendicular. Revisién de la literatura y aportacién de 8
casos. Rev Esp Enferm Aspar Dig, 1989; 76:35-41.

9) Coulier B, Pesticau S, Halmes J, Lefebvre Y: US and CT diag-
nosis of complete cecocolic intussusception caused by an appendiceal
mucocele. Eur Radiol, 2002; 12:324-28.

10) Takahashi S, Furukawa T, Ueda J: Case report: Mucocele of the
tip of the appendix. Clin Radiol, 1998; 53:149-50.

11) Landen S, Bertrand C, Maddern GJ, et al.: Appendiceal muco-
celes and  pseudomyxoma peritonei. Surg Gynecol Obstet, 1992;
175:401-04.

12) Pai RK, Longacre TA: Appendiceal mucinous tumors and
pseudomyxoma peritonei: Histologic features, diagnostic problems, and
proposed classification. Adv Anat Pathol, 2005; 12:291-311.

13) Higa E, Rosai J, Pizzimbono CA, Wise L: Mucosal hyperplasia,
mucinous cystadenoma, and mucinous cystadenocarcinoma of the appen-

dix. A re-evaluation of appendiceal “mucocele”. Cancer, 1973; 32:
1525-541.

14) Ruiz-Tovar J, Teruel DG, et al.: Mucocele of the Appendix.
World J Surg, 2007; 31:542-48.

15) Dixit A, Robertson J, Mudan SS, et al.: Appendiceal mucocoeles
and pseudomyxoma peritonei. World ] Gastroenterol, 2007; 13(16):
2381-384.

16) Andersson A, Bergdahl L, Boquist L: Primary carcinoma of the
appendix. Ann Surg, 1976; 183:53-57.

17) Gibbs NM: Mucinous cystadenoma and cystadenocarcinoma of the
vermiform appendix with particular reference to mucocele and
pseudomyxoma peritonei. ] Clin Pathol, 1973; 26:413-21.

18) Kabbani W, Houlihan PS, Luthra R, Hamilton SR, Rashid A:
Mucinous and non-mucinous appendiceal adenocarcinomas: Different

clinicopathological features but similar genetic alteration. Mod Pathol,
2002; 15:599-605.

244 Ann. Ital. Chir., 82, 3, 2011

19) Crawford J: Tumors of the appendix. In: Cotran R, Kumar V,
Robbins S, eds. Pathologic basis of disease. Philadelphia Saunders
1994; 824-25.

20) Makris I, Lazaridis Ch, Efthimiou M, Kalaitzis E, Chatzi M,
Papanicolaou A, et al.: Mucocele of the appendix and pseudomyxoma
peritonei. Galenus, 1995; 37:673-78.

21) Moran BJ, Cecil TD: The etiology, clinical presentation and man-
agement 0f pseudomyxomﬂ peritonei. Surg Oncol Clin N Am, 2003;
12:585-603.

22) Carmignani P, Sugarbaker TA, Bromley CM, Sugarbaker PH:
Intraperitoneal cancer dissemination: mechanism of the patterns of
spread. Cancer Metastasis Rev, 2003; 22:465-72.

23) Rampone B, Roviello F, Marrelli D, Pinto E: Giant appendiceal
mucocele: Report of a case and brief review. World ] Gastroenterol,
2005; 11(30):4761-763.

24) Roberge R], Park AJ: Mucocele of the appendix: An important
clinical rarity. ] Emerg Med, 2006; 30(3):303-306.

25) Misdraji J: Epithelial neoplasm and other epithelial lesions of the
appendix (excluding carcinoid tumours). Curr Diagn Pathol, 2005;
11:60-71.

26) Pitiakoudis M, Tsaroucha AK, Mimidis K, Polychronidis A,
Minopoulos G, Simopoulos C: Mucocele of the appendix: A report
of five cases. Tech Coloproctol, 2004; 8:109-12.

27) Pickhardt PJ, Levy AD, Rohrman CA, Kende AlL: Primary neo-
plasms of the appendix: Radiologic spectrum of disease with patholog-
ic correlation. Radiographics, 2003; 23:645-62.

28) Haritopoulos KN, Brown DC, Lewis P, Mansour F, Eltayar
AR, Labruzzo C, Hakim NS: Appendiceal mucocoele: A case report
and review of the literature. Int Surg, 2001; 86: 259-62.

29) Stocchi L, Wolff BG, Larson DR, Harrington JR: Surgical treat-
ment of appendiceal mucocele. Arch Surg, 2003; 138:585-89; dis-
cussion 589-90.

30) Gonzalez-Moreno S, Sugarbaker PH: Right hemicolectomy does
not confer a survival advantage in patients with mucinous carcinoma

of the appendix and peritoneal seeding. Br ] Surg, 2004; 91:304-11.

31) Peck DF, Beets GL: Pseudomyxoma peritonei in the pleural cav-
ity: Report of a case. Dis Colon Rectum, 1999; 42:113-16.

32) Stevens KJ, Dunn K, Balfur T: Pseudomyxoma extraperitonei: A
lethal complication of mucinous adenocarcinoma of the appendix. Am

J Gastroenterol, 1997; 92:1920-922.

33) Esquivel ], Sugarbaker PH: Clinical presentation of the
Pseudomyxoma peritonei syndrome. Br ] Surg, 2000; 87: 1414-418.

34) Pitiakoudis M, Argyropuolou PI, Tsaroucha AK, Prassopoulos
P, Simopoulos C: Cystoadenocarcinoma of the appendix: An incidental
imaging finding in a patient with adenocarcinomas of the ascending
and the sigmoid colon. BMC Gastroentero, 2003; 3:30.

35) Caspi B, Cassif E, Auslender R, Herman A, Hagay Z. Appelman
Z: The onion skin sign: A specific sonographic marker of appendiceal
mucocele. ] Ultrasound Med, 2004; 23:117-121; quiz 122-23.

36) Kim SH, Lim HK, Lee W], Lim JH, Byun JY: Mucocele of the
appendix: Ultrasonographic and CT findings. Abdom Imaging, 1998;
23: 292-96.

37) Chiou YY, Pitman MB, Hahn PF, Kim YH, Rhea JT, Mueller
PR: Rare benign and malignant appendiceal lesions: Spectrum of com-



Appendiceal mucocele. A case report and literature review.

puted tomography findings with pathologic correlation. ] Comput Assist
Tomogr, 2003; 27:297-306.

38) Soweid AM, Clarkston WK, Andrus CH, et al.: Diagnosis and
management of appendiceal mucoceles. Dig Dis, 1998; 16:183-86.

39) Hamilton DL, Stormont JM.: The wvolcano sign of appendiceal
mucocele. Gastrointest Endosc, 1989; 35:453-56.

40) Hesketh KT: The management of primary adenocarcinoma of the
vermiform appendix. Gut, 1963; 4:158-68.

41) Dhage-Ivatury S, Sugarbaker PH: Update on the surgical approa-
ch to mucocele of the appendix. ] Am Coll Surg, 2006; 202(4):680-
4. Epub 2006 Feb 17.

42) Darnis E, Ronceray J, Grosieux P, et al.: Pseudomyxomﬂ peri-
tonei in females. 13 personal cases. Practical deductions from a revi-
ew of 420 cases in the literature. ] Gynecol Obstet Biol Reprod
(Paris), 1987; 16:343-53.

43) Solkar MH, Akhtar NM, Khan Z, et al.: Pseudomyxoma
extraperitonei occurring 35 years after appendice: A ctomy case report
and a review of literature. World ] Surg Oncol, 2004; 2:19.

44) Sugarbaker PH, Ronnett BM, Archer A, et al.: Pseudomyxoma
peritonei syndrome. Adv Surg, 1997; 31:233-80.

45) Smeenk RM, Verwaal V], Antonini N, Zoetmulder FA:
Progression of pseudomyxoma peritonei after combined modality treat-
ment: Management and outcome. Ann Surg Oncol, 2007; 14; 493-
99.

46) Zoetmulder FA, Sugarbaker PH: Patterns of failure following
treatment of pseudomyxoma peritonei of appendiceal origin. Eur ]
Cancer, 1996; 32A:1727-33.

47) Smith JW, Kemeny N, Caldwell C, et al.: Pseudomyxoma peri-
tonei of appendiceal origin. The memorial- SLoan Kettering cancer
Center experience. Cancer, 1992; 70:396-401.

48) Yan TD, Black D, Savady R, Sugarbaker PH: A systematic review
on the efficacy of cytoreductive surgery and perioperative intraperito-
neal chemotheropy for pseudomyxoma peritonei. Ann Surg Oncol,
2007; 14(2):484-92. Epub 2006 Oct 12. Review.

49) Sugarbaker PH, Chang D: Results of treatment of 385 patients
with peritoneal surface spread of appendiceal malignancy. Ann Surg
Oncol, 1999; 6:727-31.

Ann. Ital. Chir, 82, 3, 2011 245






