
Introduction

Combined ovarian tumors are found in common patho-

logic practice due to amazing potential of ovarian tissue to

copy almost every tissue of human body and imitate lots

of neoplasms of various other organs in a very flexible

way. Among them, teratomas are the most educative ex-

amples of neoplastic histoformativity. They can form

many histological structures that develop from all three

germ layers and could appear as unique for certain organs

that are distinct from ovary. Teratomas can coexist with

mucinous neoplasm of ovary [1]. Although mature cystic

teratomas (MCTs) are the most frequent ovarian germ cell

tumors, such a malignant transformation is a rare event in

their course [2]. It is estimated that adenocarcinoma com-

prises approximately 5.8% of all cases of malignant trans-

formation of ovarian teratoma, while large majority of

such malignancies are squamous cell carcinomas [3]. In-

deed, squamous cell carcinoma is the most common ma-

lignancy growing from cystic teratoma with quite a poor

prognosis affected by histopathological grading and ex-

tend of invasion [4]. Mucinous adenocarcinomas are de-

scribed as uncommon transformation of mature cystic

teratoma. Nevertheless, they have quite favorable prog-

nosis with one reported case of woman who survived five

years after operation without recurrence of the disease [2]

and the other report of female patient whose three-year-

long follow-up was free of disease [5]. 

Here the authors present a case of dermoid cyst and ade-

nocarcinoma in situ within atypical proliferative mucinous

tumour of 35-year-old woman.

Materials and Methods 

A 35-year-old woman underwent unilateral salpingo-

oophorectomy and excision of subserosal uterine leiomyoma

due to abdominal pain and discomfort in the pelvic region. Right

adnexa with tumor and a conventional subserous leiomyoma

were sent to histopathological examination. Tissues were fixed

in 10% buffered formalin solution. The representative samples

were dissected and embedded in paraffin blocks at 56˚C ac-

cording to standard procedures. The material was sliced into

three-µm thick specimens that were routinely stained with hema-

toxylin-eosin. Histopathological examination was done by two

independent pathologists with determination of conventional

histopathological parameters of diagnosed entities.
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Combined ovarian tumors are found in common pathologic practice due to amazing potential of ovarian tissue to copy almost every

tissue of human body and imitate many neoplasms of various other organs in a very flexible way. A multicystic tumor is presented in

this case report of 35-year-old woman. It consisted of a cyst with sebum and hair and cavities with papillomatous projections and mucus.

The ovarian tumor was diagnosed a mature cystic teratoma presenting mainly as dermoid cyst and mucinous adenocarcinoma in situ,
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tumorigenesis. Such a stunning histoformativity makes ovaries the possible site of primary origin for malignant tumors that mimic extra

ovarian differentiation. In the authors’ point of view, the diagnosis of primary ovarian mucinous tumor within cystic teratoma is firm,

whenever simultaneous extraovarian involvement by mucinous neoplasm is excluded.
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Results

Clinical data and macroscopic findings
No other tumor masses were detected in the body of the

patient. The ovarian tumor measured 7 x 5 x 4cm. On cut

surface it was composed of a few cysts which were filled

with sebum, hair, and semi-fluid viscous content. Internal

surfaces of the cysts were mostly smooth but focally there

were prominent papillomatous projections into cystic

lumen. The adjacent fallopian tube was four cm long and

accompanied by perisalpingeal cysts up to one cm in di-

ameter. On endoscopic investigation and imaging there was

no neoplastic involvement of intestines and lungs of the pa-

tient. There was no trace of neoplasm in material that was

obtained from uterine abrasion as well.

Microscopic findings
In samples from a cyst with sebum and hair, there were

quite a few histological structures and tissues that origi-

nated from all three germ layers. There was classical pat-

tern of dermoid cyst that was lined by epidermis with well

developed skin adnexa. Within the cyst there was a focal

growth of ciliated pseudostratified epithelium of respira-

tory tract as well (Figure 1A). In close vicinity of these

elements of mature cystic teratoma, there were cysts lined

by relatively tall mucinous epithelial cells that varied in a

degree of atypia from none to prominent (Figure 1B). This

neoplastic counterpart was diagnosed as atypical prolif-

erative mucinous tumor (APMT) with morphological fea-

tures of intestinal type of epithelium. The cuboidal

glandular mucinous epithelium with atypia presented with

epithelial stratification, micropapillary projections, and a

compact assembly of carcinomatous tubes that coalesced

into cribriform pattern in papillomatous excrescences of

cysts with viscous, mucinous content (Figures 1B, 1C).

There was also budding of this epithelium into cyst wall

but no evident stromal invasion of ovary. These foci were

consistent with adenocarcinoma in situ. The cancer cells

were relatively tall with basally oriented highly atypical

nuclei. Moreover goblet cells were present in better dif-

ferentiated areas of this atypical mucinous tumor (Figure

1D). Careful analysis revealed that walls of teratoma and

APMT showed distinct borders with teratoma tissues and

fibrous wall of APMT. No extension through the ovarian

capsule was noted corresponding with pT1a (FIGO Stage

1A). No recurrence was noted after surgical resection. The

ovarian tumor was diagnosed a MCT with atypical pro-

liferative mucinous tumour with foci of adenocarcinoma

in situ.

Discussion

Whenever adenocarcinoma and cystadenoma is en-

countered within teratoma, some questions could appear

as follows: Are adenocarcinoma, cystadenoma, and ter-

atoma synchronous tumors or are they parts of one com-

bined entity? What is the origin of malignant component?

Is the prognosis different for adenocarcinoma arising from

intestinal type epithelium in comparison to adenocarci-

noma growing from ciliated epithelium of respiratory

type? and so on.

Figure 1. — Mature teratoma,

adenocarcinoma in situ, and

mucinous atypical prolifera-

tive tumor of ovary. A: Meta-

plastic, ciliated pseudo-

stratified epithelium of respi-

ratory tract with sebaceous

glands in dermoid cyst (mag-

nification x100). B: Muci-

nous epithelial lining of the

cyst in a separation from

other teratomatous compo-

nents (magnification x 40). C

and D: Adenocarcinoma in

situ with morphology of in-

testinal type (magnification x

100 and x 200, respectively).
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The prognosis of adenocarcinoma arising within ter-

atoma is still not precisely estimated but staging and grad-

ing seem to affect prognosis in the similar way as in other

adenocarcinomas. In the present authors’ opinion the mode

of spreading is going to be different for adenocarcinoma no

matter from which teratomatous epithelium such a malig-

nancy comes from. Not only the epithelial origin of ter-

atomatous adenocarcinoma could play a role, but also the

primary location certainly affects prognosis, for example

adenocarcinoma arising from respiratory or intestinal ep-

ithelium of teratoma. In such a case, mode of spreading

and prognosis could be totally different from conventional

lung adenocarcinoma or colon adenocarcinoma which

grow at quite different sites and face different histological

barriers at their primary sites of origin.

Immunohistochemistry sometimes helps to elucidate

an origin of malignant tumors that are found in ovarian

dermoid cysts [6]. For example p63 and CK5/6 stainings

were strongly positive in squamous carcinoma and this

immunoreactivity was preserved in stratum of basal cells

that covered the inner surface of the mucinous cyst in a

case of monodermal teratoma. That distribution of im-

munostain suggested that these basal cells could be a site

of origin of diagnosed malignancy [6]. Moreover, such a

basal-cell pattern of staining was thought to be quite

characteristic for mucinous cysts of mature teratomas and

was completely lost in ovarian benign and borderline cys-

tic mucinous cystadenomas, giving a clue for eventual

differential diagnosis in doubtful cases [6]. MCT-derived

mucinous borderline-like tumor was predominantly pos-

itive for cytokeratin 20 [7]. However, immunohisto-

chemistry results were not straightforward because there

was also a little intriguing partial immunoreactivity for

cytokeratin 7. Besides this, MUC5AC was also partially

positive with only residual immunoreactivity for MUC2

and MUC6. This mixed pattern of staining was a ground

to support an idea that mucinous borderline tumor was

originating from gastrointestinal epithelium of teratoma

[7].

However, sometimes nor immunohistochemistry nor

molecular biology methods fail to explain a coexistence of

various ovarian tumors as in case of synchronous rhab-

domyosarcoma arising in a MCT and contralateral serous

carcinoma [8]. Other types of sarcomas were also reported

in association with MCT as rhabdomyosarcomatous trans-

formation and contralateral serous carcinoma [8].

Carcinomatous and sarcomatous component can arise

not only on the basis of mature teratoma but also from im-

mature teratomas [9]. Namely, a malignant mixed Mül-

lerian tumor (MMMT) of nasopharyngeal teratoid

carcinosarcoma type was accompanied with malignant

neuroectodermal foci that resembled ganglioneuroblas-

toma with pronounced immunoreactivity for synapto-

physin, S-100 and neuron-specific enolase [9]. Mucinous

adenocarcinoma and teratoma were reported in quite un-

usual settings as in coexistence with a large cell neuroen-

docrine carcinoma [10]. 

If both appendix and ovary are involved with border-

line mucinous tumor, the determination of primary site

of the tumor is quite challenging, particularly if muci-

nous tumors give a clinical picture of pseudomyxoma

peritonei (PMP) and morphology and immunoprofile

overlap with characteristics of the secondary neoplasms

of appendiceal origin [11]. If adenocarcinoma is encoun-

tered within ovarian cystic teratoma, both respiratory and

gastrointestinal epithelium could be considered as a po-

tential tissue of neoplastic origin [12, 13]. If epithelium

that lines cysts of teratoma is a ciliated, pseudostratified

columnar epithelium that contains ciliated cells, goblet

cells and basal cells its respiratory type could be un-

equivocally elucidated [12, 13]. The adenocarcinoma in

multicystic teratoma gives a quite mixed pattern of stain-

ing. The crucial cytokeratins are CK7 that is predomi-

nantly positive in case of primary origin from

gynecological tract and CK20 that is strong in tumor of

gastrointestinal type [14]. To examine utility of im-

munhistochemistry, CK7, CK20, CDX2, and villin stains

were studied in a largest so far group of 44 ovarian mu-

cinous adenomas and adenocarcinomas ex-MCTs with-

out extraovarian presentation of mucinous tumor [14]. In

this report, 15 cystadenomas without pseudomyxoma

ovarii showed the same intensity both for CK7 and CK20

[14]. If so, whenever appendix is involved, it is truly im-

possible to judge what the origin of the mucinous neo-

plasm is only on the ground of immunohistochemistry.

Eight proliferative mucinous cystadenomas without

pseudomyxoma ovarii exhibited much stronger CK7

staining than CK20 immunoreactivity, while all cystade-

nomas with Meigs syndrome lacked CK7 and CK20 im-

munoexpression. To make immunohistochemistry more

puzzling, adenocarcinomas manifested presence or lack

of CK7 and CK20 expression in all three following

combinations (CK7-/CK20+, CK7+/CK20+, or CK7+/

CK20-) [14]. Meigs syndrome was accompanied with

CK7-/ CK20+ immunophenotype with CDX2 and villin

expression in adenocarcinoma [14]. Such a mixed im-

munohistochemistry with positive immunoreactivity to

CK20 suggested teratomatous origin of at least a sub-

group of described ovarian tumors [14]. In the present

authors’ point of view, the diagnosis of primary ovarian

mucinous tumor within cystic teratoma is firm,if only si-

multaneous extraovarian involvement by mucinous neo-

plasm is excluded, as in the presented case. Indeed in

described example immunohistochemistry would not add

anything essential to diagnosis in perspective of progno-

sis of this patient especially because the authors did not

diagnose invasive adenocarcinoma. We conclude that al-

though this mucinous tumor presents morphologic fea-

tures of intestinal type epithelium, it is still primary

tumor of ovary. In this case, careful clinical information
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was more useful than additional performance of im-

munohistochemistry. Namely any suspected extraovarian

masses were not present on clinical inspection that in-

cluded imaging, bronchial, and gastrointestinal en-

doscopy and uterine abrasion. Thus, a successful

cooperation with clinician always goes first before per-

formance of any additional staining in routine patholo-

gist’s practice.

To sum up, the present report is one of few that present

quite a rare coexistence of dermoid cyst and adenocarci-

noma in situ within atypical proliferative mucinous tumour

of 35-year-old woman with emphasis that in such cases

clinical data are so useful that limit the need of perform-

ance of additional histopathological stainings.
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