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Introduction

The distinction between primary and metastatic carci-
nomas is not always straightforward even with the appli-
cation of an exhaustive panel of immunohistochemical
markers. The existence of metastatic tumours that mimic
native tumours and vice versa, adds to the diagnostic
challenge. This is an all too familiar dilemma for a gynae-
cological pathologist who is confronted with an ovarian
mucinous tumour. We describe two cases to highlight this
issue in a gynaecological pathology setting. Both cases
were sent for consultation on account of a previous diag-
nosis of metastatic carcinoma and subsequent failure to
identify the primary tumour.

Case Reports

Case 1

A 39-year-old woman with no significant past or current
medical history presented with menorrhagia and abdominal
swelling. She was found to have multiple uterine fibroids on
ultrasound scan. Abdominal myomectomy was performed and
three fibroids were removed.

Pathological findings revealed the specimen consisted of
three firm circumscribed nodules with diameter ranging from
17 mm to 70 mm. The cut surface all three lesions showed a
pale tan whorled appearance characteristic of leiomyomas.

The two larger nodules were composed of fascicles of benign
smooth muscle, in keeping with leiomyomas. The smallest of
the nodules was described by the referring pathologist as having
‘nests of epithelial cells in a cellular stroma’ (Figure 1) with
‘positive expression for cytokeratin, oestrogen and progesterone
receptors’ (Figure 2). A metastatic carcinoma with a possible
primary origin from the breast was indicated based on the mor-
phology and immunoprofile.

Case 2

A 52-year-old woman presented with a 30-week in size
abdominal mass. Ultrasound (US) and computed tomography
(CT) scan revealed a right ovarian mass with likely mucinous
contents. A total abdominal hysterectomy with bilateral salp-
ingo-oophorectomy, pelvic lymphadenectomy and omentec-
tomy was performed. At laparotomy, a smooth surfaced, intact,
mobile right ovarian cystic mass was noted. A normal appendix
was also visualised.

Pathological findings showed the right ovary contained a 210
mm intact cystic mass with mucinous contents. The cyst was
described as multiloculated with a single focus of solid whitish
nodule (25 mm). The left adnexae, omentum and uterus were
unremarkable except for the presence of a soft polyp in the
endometrial cavity.

The cystic mass was described as containing ‘mucinous
columnar epithelium with atypia and an infiltrative growth
pattern’. The ‘glands were positive for CK20, CDX2 and CEA
and negative for CK7’: the left ovary was normal as were the
uterus and cervix. Based on these observations, a diagnosis of
metastatic mucinous adenocarcinoma was made. The large
intestine including the appendix was cited as a possible site of
the primary lesion.

Case Review

Case 1: The smallest nodule had a well circumscribed
margin and contained a mixture of smooth muscle cells and
epithelioid cell nests with the latter being the predominant
component. Further immunohistochemistry revealed positive
expression for calretinin, inhibin (Figures 3, 4, 5) CD10, CD99,
melan A and CD56 in the epithelioid nests. H-caldesmon
staining showed diffuse strong expression in the entrapped
smooth muscle elements and patchy positivity in the epithelioid
cells. The epithelioid elements were negative for CK7, CK20,
CEA and S100 protein. A diagnosis of uterine tumour
resembling ovarian sex cord tumour (UTROSCT) was made. 

The patient is well with no evidence of recurrence 24 months
following the procedure.

Case 2: The sections revealed a mucinous neoplasm of

Summary

We describe two neoplasms of rare occurrence, one of ovarian and the other of uterine origin that were sent for consultation. Both
lesions were diagnosed as metastatic carcinomas by pathologists with special interest in gynaecological pathology. The cases were
referred for a second opinion because of subsequent failure to identify the primary source. We discuss the differential diagnoses, the
need for generous sampling particularly in ovarian mucinous neoplasms and the value of including particular antibodies in the panel
to aid the diagnostic process. Metastatic tumours mimicking primary tumours are always challenging. These two cases illustrate the
need to be vigilant against the reverse scenario as well.
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enteric type with epithelial stratification and moderate to severe
cytological atypia. Also noted, were the prominent presence of
mucin pools dissecting the tumour stroma (pseudomyxoma
ovarii) (Figure 5). The epithelial atypia amounted to
intraepithelial carcinoma and there were focal areas with
stromal infiltration in keeping with the original diagnosis of
mucinous carcinoma. The tumour was diffusely positive for
CK20, CEA and CDX-2 and negative for CK7 (Figures 6a, 6b).
An additional observation in two of the 20 tumour sections
included presence of keratin and hair shafts and parts of a cyst
wall lined by squamous epithelium, indicating a co-existing
teratoma. A florid lipogranulomatous reaction was also noted
adjacent to the teratomatous elements (Figure 7). In the
absence of a demonstrable extra ovarian pathology, a diagnosis
of primary ovarian mucinous adenocarcinoma (enteric type)
arising in a teratoma was made. Postoperative CT scan of the
pelvis and abdomen was normal. The patient is well and free of
symptoms 12 months following laparotomy.

Discussion

Case 1: Uterine tumours resembling ovarian sex cord
tumours (UTROSCTs) were originally described by
Clement and Scully more than 30 years ago [1].
However they still offer a particular challenge owing to
the relative rarity, a complex and varied
immunophenotype [2, 3], and appearances that show a
considerable degree of overlap with endometrial stromal
tumours (EST) [4]. They occasionally get thrown into
the path of an unsuspecting histopathologist as an
incidental finding in a fibroid uterus, as happened in our
case. 

UTROSCTs were originally described as tumours with
prominent sex cord-like differentiation in which there is
no conspicuous endometrial stromal background [1]. In
the recent version of the World Health Organisation clas-
sification of tumours, this is recognised as an entity sepa-
rate from EST [5]. 

UTROSCT typically appears as a circumscribed
myometrial or submucosal mass. The tumour cells are
epithelioid in appearance and are often arranged in cords,
trabeculae and nests, occasionally with interspersed cells
with pale foamy cytoplasm. They sometimes form well-
formed tubules with lumens [1, 4, 5]. These features in
light of a positive cytokeratin stain can be mistaken for a
metastatic or even a primary carcinoma [6]. The other dif-
ferential diagnoses include epithelioid smooth muscle
tumours, endometrial stromal tumours with sex cord dif-
ferentiation and rarely sertoliform endometrioid carcino-
ma. The unique combination of positive expression with
cytokeratin and sex cord markers such as calretinin and
alpha inhibin helps to eliminate carcinoma from the list of
differential diagnoses [7]. UTROSCTs are also known to
show variable positive expression with CD56, EMA
(epithelial membrane antigen), and oestrogen and proges-
terone receptors [2].

Various studies have focussed on the diverse immuno-
histochemical profiles of UTROSCTs [2, 3, 8-10]. There
is evidence pointing to divergent differentiation as shown
by co-expression of epithelial, myoid and sex cord mark-
ers [2, 3, 9, 10]. Based on emerging new evidence, a panel
of four markers including calretinin, alpha inhibin, CD99
and melan A has been identified [4, 8]. These antibodies
have been shown to be consistent with their expression
indicating sex cord differentiation in UTROSCTs, a pat-
tern different to ESTs that tend to show positive expres-
sion with mostly calretinin and CD10. Positivity with cal-
retinin and at least one additional marker from the panel
is considered diagnostic of UTROSCTs [8].

There is uncertainty regarding the histogenesis of
UTROSCTs. Although the diverse immunophenotype
points towards an origin from pluripotential mesenchy-
mal cells [2, 8], more supportive molecular evidence is
yet to emerge [10].

UTROSCTs are believed to have a largely benign
course, but occasional cases of recurrences and metas-

Figure 1. — Lesion with a well circumscribed margin; inset – ‘epithelioid’ cells (case 1).
Figure 2. — Nests of epithelioid cells separated by entrapped bundles of smooth muscle Inset – groups of cells with foamy cyto-
plasm – a feature of sex cord differentiation (case 1).

Fig. 1 Fig. 2
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tases have been reported [8, 11]. In the absence of clear
evidence from long-term follow-up studies, the current
view is to consider these as tumours to be of uncertain,
but low malignant potential [2, 8].

Case 2: Distinction between primary ovarian
mucinous epithelial neoplasms and metastatic
involvement of ovaries by primary gastrointestinal
tumours is a well recognised problem. In response to this
awareness, several studies have been published focussing
on the differences in morphological patterns and
immunohistochemical profiles between the two [12-14].
As a result there has been greater clarity on the subject
and pathologists have a better understanding than ever of
the histological differences and the role that
immunohistochemistry can play in resolving this issue.

It is well established now that CK7 and CK20 expres-
sion profiles are helpful in differentiating primary ovari-
an mucinous tumours from tumour metastases from the
lower gastrointestinal tract including the appendix [15,
16]. Although primary ovarian tumours are known to

show expression with CK7 and CK20, the staining is
more diffuse with the former and patchy with variable
intensity with the latter. Metastatic tumours from the
large intestine and appendix including ovarian involve-
ment by low-grade appendiceal mucinous tumours show
a diffuse expression with CK20 and negative to focal faint
positivity with CK7. CK7/CK20 profiles are of limited
value in differentiating primary mucinous tumours from
metastases from the stomach (intestinal type adenocarci-
nomas), pancreas, gall bladder and breast. 

There is also ample published evidence to support an
appendiceal origin of ovarian mucinous tumours associat-
ed with pseudomyxoma peritonei (PMP) [17, 18]. 

This greater awareness about metastatic mimics in the
ovary is reflected in the dramatic drop in the incidence of
primary ovarian mucinous carcinomas over the years [19,
20]. In a study looking at the relative incidences of vari-
ous types of ovarian carcinomas, Seidman et al noted that
primary ovarian mucinous carcinomas constituted < 3%
of all carcinomas [19]. Previous studies had quoted an
incidence ranging from 6% to 25% with a mean of 12%.
Another study looking at a series of 52 consecutive ovar-

Figures 3a, 3b, 3c, 3d. — Epithelioid cells with positive expression for CAM 5.2, ER and PgR and mostly negative expression with
caldesmon (case 1).
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ian mucinous carcinomas identified 40 (77%) of them to
be metastatic. Gastrointestinal tract (45%) was the single
most common site of primary origin in this series [21].

Thus in light of all the statistical evidence, an ovarian
mucinous tumour with CK20+/CK7-ve profile is most
likely to be a metastasis from a primary tumour in the
appendix or large intestine. It is essential to indicate this in
a report so that all appropriate measures can be taken to
track down the extra-ovarian source. In this context, we
would like to highlight the occurrence of a rare converse
scenario that is also worth consideration. As illustrated by
this case and several other publications including studies
on two major series [22-28], primary ovarian mucinous
carcinomas with lower gastrointestinal phenotype and
immunoprofile (CK20+, CK7-ve) are known to exist.
These tumours of teratomatous origin are much rarer than
their surface epithelial counterparts and metastatic tumours
[22]. These are also known to be heterogeneous depending
on the chosen line of germ cell differentiation.
Teratomatous mucinous tumours showing sinonasal or

upper gastrointestinal line of differentiation share many
features that overlap with primary mucinous surface
epithelial tumours including a CK7+/CK20-ve profile.
Whereas mucinous tumours derived from lower intestinal
germ cell lines display histological features and immuno-
profiles that are indistinguishable from metastatic colorec-
tal and appendiceal mucinous neoplasms [22-24]. It is also
evident that this subset of ovarian mucinous neoplasms is
more frequently associated with the clinical syndrome of
PMP, another feature that is shared by appendiceal muci-
nous tumours but not tumours of surface epithelial origin
[22-28].

There have been studies on two major series (44 and
42 patients) [22, 23] and one short series of three cases
(24) of ovarian teratomatous mucinous tumours
focussing on the histomorphological features, immuno-
histochemical spectrum and clinical association with
PMP. Emerging evidence has indicated that these neo-
plasms are morphologically and immunohistochemical-
ly diverse with benign (cystadenomatous), borderline
(low malignant potential) and malignant (intraepithelial
and invasive) histology and varied patterns of CK7 and
CK20 expression. In both series, cystadenomas and pro-
liferative (borderline) mucinous tumours comprised the
majority with invasive carcinomas forming 12%-14%
[22, 23]. It has also been observed that compared with
adenomas a greater proportion of borderline tumours
(with or without intraepithelial carcinomas) and invasive
carcinomas express an enteric immunoprofile (CK20+,
CK7-ve). Pseudomyxoma ovarii (dissecting pools of
extracellular mucin within the stroma) is also described
as a recurring feature in these neoplasms. This has been
observed with greater frequency in borderline tumours
and invasive carcinomas, and an association with a
CK20+, CK7-ve profile is also described. The afore-
mentioned studies failed to establish any predictive link
between pseudomyxoma ovarii and PMP [22, 23].

As pointed out by Vang et al., the germ cell components
in these mucinous tumours tend to get overgrown by
mucinous areas resulting in a need for careful sampling to

Figures 4a, 4b. — UTROSCT with positive expression for calretinin and inhibin (case 1).

Figure 5. — Mucinous tumour with prominent pseudomyxoma
ovarii; inset – benign, borderline and malignant enteric epithe-
lium (case 2).
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demonstrate the teratomatous origin [22]. Cases have
been described in the literature where evidence of ter-
atomatous origin was limited to finding keratin flakes and
fragments of squamous epithelium-lined cysts in one or
two sections [23], an observation identical to our case. 

In a young woman with unilateral ovarian mucinous

tumour with prominent pseudomyxoma ovarii and a
lower gastrointestinal type immunoprofile (CK7-,
CK20+ve), the pragmatic approach should include a
detailed examination of sections and generous sampling
of the tumour with the aim of identifing a possible ter-
atomatous origin. The positive identification of teratoma-

Figures 6a, 6b. — Mucinous tumour with negative CK7 and positive CK20 expression (case 2).

Figure 7. — Evidence of teratomatous origin – keratin, lipogranulomas and squamous epithelium lined cyst (case 2).
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tous elements in the absence of clinical or pathological
evidence of a nonovarian (appendiceal) primary tumour is
sufficient to confirm the primary nature of this neoplasm.
Although it is theoretically possible to have a collision
tumour comprising a teratoma and a metastatic adenocar-
cinoma, the evidence from previous studies does not sup-
port this. The majority of the cases from the previously
quoted series were accompanied by histologically con-
firmed normal appendices [22-24].

A teratoma may not be uncovered in spite of extensive
sampling in a scenario when the tumour has arisen in a
monodermal teratoma that has been completely replaced
and overgrown by it [22]. In such an event, if an extra
ovarian primary is absent, it is worth stating in the report
that a primary tumour is still a possibility [23, 24].  

In view of the more common occurrence, every effort
should be made to exclude a possible metastasis from the
lower gastrointestinal tract including appendix. This
should ideally involve a detailed clinical and intraopera-
tive evaluation, an appendicectomy and thorough histo-
logical sampling of the specimen [22]. However due con-
sideration should be given to the alternate possibility of a
primary ovarian origin in a teratoma. This will reduce the
element of uncertainty and distress for the patient. From
the surgeon’s perspective, this provides the much needed
assurance for not pursuing further investigative proce-
dures such as a surgical re-exploration at significant
expense, which some of the patients in the previous stud-
ies [23] had to endure. 

Invasive mucinous adenocarcinomas arising in teratomas
have the potential to metastasise and hence need consider-
ation for adjuvant chemotherapy and close clinical follow-
up [22, 23]. A close watch is equally warranted for border-
line mucinous neoplasms of teratomatous origin because of
their increased predisposition to PMP [24-28].

Conclusion

In summary, we have described two distinctive cases
with rare histological diagnoses in a gynaecological
pathology setting. Both cases were mistakenly diagnosed
as metastatic carcinomas for various reasons. In recent
years, much attention has been given to metastatic
tumours mimicking primary tumours. These two cases
illustrate that pathologists should equally well guard
themselves against the reverse scenario.
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