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a b s t r a c t

Objective: Osteosarcoma as a mural nodule in the ovary is extremely rare. We aimed to describe a case of
a mural nodule with features of an osteosarcoma arising in an ovarian mucinous cystadenoma.
Case report: The 65-year-old woman presented with progressive abdominal swelling and poor intake.
Image studies showed a huge (diameter, >30 cm) intra-abdominal multiloculated cystic lesion, suspected
to be an ovarian tumor. She underwent unilateral salpingo-oophorectomy with no postoperative adju-
vant therapy. She was disease-free at 16-month follow-up.
Conclusion: Osteosarcoma presenting as a primary ovarian neoplasm is rare, either as a pure osteosar-
coma or arising from a teratoma. However, two osteosarcoma cases occurring arising from a mural
nodule in an ovarian mucinous neoplasm have been reported. There is no consensus regarding the
treatment strategy for osteosarcomatous mural nodules in mucinous tumors because of its rarity. More
case studies are needed before its pathogenesis can be fully understood.
© 2021 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Solid mural nodules are not commonly found in ovarian
mucinous neoplasms of intestinal type. In 1979, Prat and Scully first
described ovarian mucinous tumors with sarcoma-like mural
nodules as possibly reactive lesions mimicking sarcoma [1].
Reviewing the literature, rare cases of ovarian mucinous tumors
were associated with mural nodules which had either benign his-
tology, such as leiomyoma, rhabdomyoma, or hemangioma, or
malignant histology, such as anaplastic carcinoma, sarcoma of
various types (mostly undifferentiated), or carcinosarcoma [1,2]
(see Table 1).

Osteosarcoma arising from a mural nodule in the ovary is
extremely rare. Only two cases have been previously reported [3].
We aimed to describe a case of a mural nodule with features of an
osteosarcoma arising from an ovarian mucinous cystadenoma.
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Case report

History and investigation

A 65 year-old woman underwent total vaginal hysterectomy
because of uterine prolapse. She presented with progressive
abdominal swelling which she had experienced for the previous 2
years. She visited our hospital due to concomitant poor intake.
Abdominal ultrasound revealed a huge cystic lesion in the
abdominal cavity. Abdominal and pelvic computed tomography
showed a huge (diameter, >30 cm) intra-abdominal multiloculated
cystic lesion. Ovarian tumor was considered. Her tumor markers
showed mildly elevated CA19-9 (41.506 U/ml) and normal CA125
(23.5 U/ml) and CEA (0.438 ng/ml).

The patient underwent right salpingo-oophorectomy and
enterolysis. She had an uneventful recovery and was discharged 4
days after surgery. The tumor was staged as International Federa-
tion of Gynecology and Obstetrics (FIGO) IC, and she refused further
chemotherapy for personal reasons. She was followed up without
adjuvant therapy for 16 months. The patient did not exhibit any
evidence of tumor recurrence.
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Table 1
Clinical features, therapy, and outcome of patients with osteosarcoma as mural nodules in ovarian mucinous tumors.

Case no. Age Presenting symptoms Stage Size Treatment Adjuvant treatment Follow-up

1. McFarland, 2015 34 Persistent vaginal bleeding & abdominal swelling IA 29 cm TAH, bilateral SO, Oment e 18 m NED
2. McFarland, 2015 18 Abdominal swelling IC NS Left SO, Oment e 12 m NED
3. Present report 65 Abdominal swelling IC >30 cm Right SO e 5 m NED

NED: no evidence of disease.
DOD: dead of disease.
SO: salpingo-oophorectomy.
Oment: omentectomy.
NS: not stated.

Fig. 1. (A) The mural nodule is composed of several mononuclear cells and multinucleated giant cells. Increased osteoid matrix formation is noted from the top to the bottom of the
image. (B) On higher power, there is immature malignant “lace-like” osteoid between cells.
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Pathologic findings

The right adnexa measured 25.0� 18.0� 8.0 cm in size. Grossly,
it was gray-brown and elastic. Upon dissecting the tumor, it was
multiloculated with mucinous content. On serial cut, a red-brown
and elastic mural nodule was noted, measuring
5.0 � 4.5� 4.0 cm in size. Focal calcification or ossificationwas also
noted in the mural nodule and septa. Fimbria-like tissue was
identified.

Microscopically, the cystic tumor showed an ovarian mucinous
cystadenoma with focal epithelial proliferation accounting for
about 5% of the lining epithelium. There was no obvious cytologic
atypia.

The mural nodule was composed of atypical spindles to
epithelioid stromal cells with several osteoclast-like giant cells in a
hemorrhagic background. Mitosis was focally brisk. Florid osteoid
formation, including lace-like osteoid, was observed. Bony trabec-
ulae and focal chondroid differentiation were also noted. There
were also some small foci showing a similar histological picture on
the surface of elsewhere septa. There was no anaplastic carcinoma
or teratomatous component in the histological sections.

Immunohistochemically, the atypical spindle cells were positive
for vimentin, whereas the giant cells were positive for CD68.
Scattered CK-immunoreactive cells were also identified.

The histology of the mural nodule itself was consistent with a
giant cell-rich osteosarcoma. The possibility of a sarcoma-like
nodule was less likely, due to the presence of a lace-like osteoid
and florid ossification. The overall picture suggested a mucinous
cystadenoma with a malignant osteosarcomatous mural nodule.

The fimbria of the fallopian tube was identified and exhibited
minimal histological change.

Representative images of the tumor are presented in Fig. 1.

Discussion

Mucinous cystadenoma of the ovary is the benign form of
mucin-containing epithelial ovarian tumors. The peak incidence is
at 30e50 years old. The tumor comprises 80% of mucinous ovarian
tumors and 20e25% of all benign ovarian tumors. The tumors are
lined by columnar epithelium, which are typically similar to
endocervical epithelium, although an intestinal type may occa-
sionally be seen. Mucinous cystadenomas are benign and have
excellent prognosis.

Some cases of mural nodules found in ovarian mucinous tumors
have been reported. The histologic types of mural nodules include
sarcoma-like mural nodules [1], carcinosarcoma-like mural nod-
ules [4], true sarcoma, and anaplastic carcinoma. Sarcoma-like
mural nodules may be reactive in nature and are composed of a
very cellular and heterogenous population of fibroblasts and in-
flammatory cells. Mitosis may be conspicuous in the fibrohistio-
cytic cells. However, most mural nodules are malignant according
to the reports in the literature.

It is important to distinguish sarcoma-like mural nodules from
sarcoma or anaplastic carcinoma due to the difference in their
prognoses. The sarcoma-like mural nodules are presumably reac-
tive, and the impact on prognosis is negative [1]. However, most
patients withmural nodules of anaplastic carcinoma present with a
rapid progression of their disease and have poorer outcomes [5e7].

Reviewing the literature, there are only two cases of an osteo-
sarcoma occurring as a mural nodule in an ovarian mucinous
neoplasm [3]. In our case, there was a sharp demarcation between
the benign mucinous cystadenoma and the mural nodule. The
nuclear atypia of stromal cells, including atypical mitotic activity,
confirmed the diagnosis of malignancy. Additionally, osteoclast-
138
like giant cells and osteoid formation indicate the characteristics
of osteosarcoma.

Osteosarcoma as a primary ovarian neoplasm is rarely reported,
either as a pure osteosarcoma or arising in a teratoma [8]. The
pathogenesis of osteosarcoma is not well known. It is believed to
develop from the bone component of a teratoma, malignant mixed
mesodermal tumor, or primitive ovarian stromal cells/metaplastic
stromal cells. There are also some reports of metastatic osteosar-
comas of the ovary [9].

The cases of primary ovarian osteosarcoma are often diagnosed
at an older age with advanced stages and poor prognosis. The only
two cases with FIGO stage I disease received adjuvant chemo-
therapy after operation, and showed no evidence of recurrence
with follow-up at 3 years and at 16 months [8,10].

The two cases previously reported as mural nodules of an os-
teosarcoma arising from an ovarian mucinous tumor occurred at
younger ages (18 and 34 years old), and both patients were at FIGO
stage I. They did not receive adjuvant chemotherapy after surgery
and had no recurrence of the disease at 12- and 18-month follow-
up [3], which is similar to our present case at 16-months follow-up.

Although ovarian osteosarcomas have a high (>60%) case fa-
tality rate, the survival rate strongly depends on the advanced stage
at which most patients present. The outcome may be favorable
either in stage I primary ovarian osteosarcoma or in osteosarcoma
as a mural nodule in ovarian mucinous neoplasms. However, there
is no consensus regarding the treatment strategy for osteo-
sarcomatous mural nodules in mucinous tumors because of the
rarity of the disease. More case studies need to be performed before
the pathogenesis of this lesion can be fully sustained.
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