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Introduction
Mucinous tumors account approximately for
15% of all primary ovarian epithelial
neoplasmsand are only the second most
common to serious tumors [1]. They can be
classified into benign - mucinous
cystadenomas, cystadenofibroma, or
adenofibroma with focal low-grade atypia,
borderline, and malignant- mucinous
adenocarcinoma and cystadenocarcinoma.

Ovarian mucinous tumors may rarely harbor
mural nodules which are also classified under
surface epithelial-stromaltumors. The mural
nodules can be of three types, benign
"sarcoma-like"? and malignant sarcomatous
nodules or anaplastic carcinomatous nodules
[2]. They are known to be more associated
with borderline tumors or carcinomas of
intestinal-type [3]. Mural nodules of anaplastic
carcinoma were first described in 1982 by
Pratet al [4] following which only less than
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Fifty cases have been reported to date. The
occurrenceofa mural nodule of anaplastic carcinoma
in benign mucinous cystadenoma makes it an even
more rare diagnosis.

Case Report
A 50-year-oldpostmenopausal woman presented to
the gynecology outpatient department with
complaints of abdominal pain and distension for the
past 5 months. Ultrasound abdomen showed
loculatedascites with a left cystic ovarian neoplasm.
Computed tomography abdomen showed a
multiloculated, predominantly cystic lesion of the
ovary with few solid components– possibly
mucinous cystadenocarcinoma. The patient
underwent staging laparotomy and the specimen
was sent for histopathological examination. On
gross examination, the left ovarian mass measured
25x20x14 cm. The external surface showed an
intact capsule witha few congested blood vessels.
Cut surface showed a multiloculated cyst filled with
thick viscid mucinous secretions. Themulti location
were measuringbetween 0.6 cm to 21 cm across. A
careful examination led to the identification of
multiple small areas of thickening (solid areas) in
the cyst wall measuring between 0.2 to 0.5cm
(<5% of the tumor). Tiny papillary projections were
seen grossly in less than 5% of the areas. Uterus
with the cervix, left and right fallopian tubes, right
ovary, and omentum did not show any significant
pathology. One right obturator, five right, andsix left
external iliaclymph nodes identified were grossly
free of tumor. Histopathology of the left ovarian
mass showed cyst wall lined predominantly by
endocervical type epithelium (columnar cells with a
basally located nucleus and apical mucin
vacuoles).The sections taken from the area of cyst
wall with papillary projections showed nuclear
stratification (2 to 3 layers) with micropapillary
architecture and a moderate degree of
pleomorphism in the lining epithelium. There was no
evidence of invasion into the stroma. Sections
studied from the solid areas showed denuded
epithelium with underlying dispersed pleomorphic
cells. Individual cells were large round to polygonal
with abundant eosinophilic cytoplasm and
peripherally placed vesicular nucleus with prominent
nucleoli, resembling rhabdoid cells. Also seen were
polygonal cells with scant cytoplasm and centrally
placed irregular nucleus, few tumor giant cells with
spindle (sarcomatoid) morphology, mitosis
(6/10HPF) with few atypical forms, apoptotic bodies
and focal areas of coagulative necrosis (Figure 1,2).

With these findings, we arrived at the diagnosis of
Mucinous cystadenoma with focal atypia and a
malignant mural nodule. Omentum, peritoneum,
right and left external iliac, right obturator lymph
nodes were free of tumor. Uterus with the cervix,
left and right fallopian tubes and right ovary showed
no significant pathology.

Fig-1: Malignant stromal cells in a benign
mucinous cyst. (H&E stain, 100X).

Fig-2: Tumor cells with rhabdoid features
(H&E stain, 400X).

Immunohistochemistry was performed in the solid
areas of the left ovary to categorize the mural
nodule. Vimentin showed cytoplasmic positivity and
cytokeratin showed cytoplasmic positivity (Figure 3)
in the lesional cells. CD 68 was negative.

Fig-3: Cytokeratin Immunohistochemistry
(100x). Tumor cells show positive staining.

Hence we arrived at a diagnosis of Mucinous
cystadenoma with focal atypia and mural nodule of
anaplastic carcinoma. There was no clarity if the
current tumor had to be staged since the mucinous
component was still benign. The postoperative
period was uneventful, after which the patient was
discharged and advised to be on regular follow up.
The patient was not coming for a follow-up visit and
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Presented after three months to the oncology
outpatient department with ascites. Imaging studies
done showed peritoneal deposits and were advised
chemotherapy. The patient again lost follow up and
was found to have died after two months.

Discussion
Primary ovarian mucinous tumors include
cystadenomas including cystadenomas with
focallow-gradeatypia, mucinous borderline, or
atypical proliferative mucinous tumors and
carcinomas [5]. Mural nodules can occur in the
entire spectrum butare seen to be more commonly
associated withborderline tumors and carcinomas of
intestinal-type. Mural nodules can be either reactive
(sarcoma like a nodule) or malignant. Malignant
nodules can show mesenchymal (sarcoma) or
epithelial (anaplastic carcinoma) differentiation. The
first case of the mural nodule was described in a
mucinous tumor, in 1979, by Prat et al which was a
sarcoma like a nodule and was described as a
reactive lesion [6]. Following this, the same author
also reported the mural nodule of sarcoma (1979)
and anaplastic carcinoma (1982) [7]. The most
commonly reported mural nodules are of
carcinomatous types [8,9]. Sarcoma like mural
nodulesis often multiple, circumscribed lesions, less
than 5cm diameter [10]. On microscopy, they
consist of osteoclast-like giant cells with
pleomorphic spindle cells. Depending on the
predominant cell type, three variants have been
described- an epulis like nodule composed of
multinucleated giant cells and mononuclear stromal
cells; pleomorphic type composed of spindle cells
and giant cells and the histiocytic type. The stroma
appears edematous with hemorrhagic and necrotic
foci [11]. Sarcoma like mural nodules is negative or
weakly positive for Cytokeratin but positive for
vimentin, CD68, and desmin [6]. Mural nodules of
sarcoma are composed of malignant spindle cells
that usually resemble fibrosarcoma or
undifferentiated sarcoma [12,13]. The tumor cells
are negative for cytokeratin and positive for
vimentin. Intermediate filaments like act in or
desmin are positive depending on the origin of
sarcoma [6]. Mural nodules of anaplastic
carcinomas usually occur in borderline tumorsor
mucinous carcinomas with only one reported case
associated with mucinous cystadenoma [14]. Mural
nodule of anaplastic carcinoma may be confused on
gross and microscopic examination with sarcoma
and sarcoma like a nodule. It has been noted that
most of the anaplastic carcinoma nodules are poorly

Circumscribed with infiltrative borders, single and
large (1-10cmin diameter) with stromal or vascular
invasion and extensive areas of necrosis [11,15,16].
Some mural nodules are not grossly visible and are
only identified microscopically. Mural nodules of
anaplastic carcinoma are sub-classified
microscopically into Rhabdoid type, composed of
scattered polygonal cells with bright eosinophilic
cytoplasm, eccentric nuclei, and prominent nucleoli;
sarcomatoid type composed of sheets of spindle
cells and the pleomorphic type which has both
overlapping features.Pleomorphic type is the most
commonly reportedmural nodule of anaplastic
carcinoma. Mitotic figures are always present with
few tumors showing less than 4 per 10 hpf.
Immunohistochemistry for Cytokeratin and EMA is
important for differentiating nodules of anaplastic
carcinoma from other types. Both are positive in
anaplastic carcinomatous nodules and are strong
and diffuse in rhabdoid type. The tumor cells co-
express vimentin in some cases. It is not clear if
mural nodules are caused by cellular
transformations within a single epithelial neoplasm
or is a collision phenomenon of clonally unrelated
tumors. But one case has shown KRAS expression in
both the ovarian tumor and in the mural nodule
component which represents a form of
dedifferentiation. The current case is the second
reported case of benign mucinous cystadenoma to
be associated with a mural nodule of anaplastic
carcinoma. This case grossly showed barely visible
mural nodules of sizes less than 1cm with no
obvious necrotic areas. Microscopically the tumor
cells had overlapping features of rhabdoid and
sarcomatoid cells. There were six mitotic figures per
ten high power fields with focal areas of coagulative
necrosis. The tumor cells were positive for vimentin
and cytokeratin and negative for CD68. Stage IA
tumors usually have a favorable prognosis with only
occasional tumor-associated deaths. The prognosis
of ruptured tumors or tumors which have spread
beyond ovary usually has a bad prognosis [17].
Though this was a case of a mural nodule of
anaplastic carcinomawhich occurred in a benign
mucinous cyst the patient died in five months of
diagnosis. Malignant mural nodules are fatal in 50%
of cases and sarcoma like mural nodules though
benign should be treated with caution [5].

Conclusion
This case has been chosen for discussion because of
its extreme rarity and to emphasize the possibility
of the malignant mural nodule in an otherwise
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Benign mucinous cystadenoma. Hence the need for
careful gross and microscopic examination in all
cases of ovarian mucinous cysts is mandatory.
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