
















TRANSITIONAL CARCINOMA
In my opinion, primary ovarian transitional carcinomas are rare,
although they do occur; however, some authorities make this
diagnosis not uncommonly.83 I feel many cases which are
diagnosed as transitional carcinoma probably represent variants
of high-grade OSC and that transitional carcinoma is a poorly
reproducible diagnosis. Other cases diagnosed as transitional

carcinoma may represent endometrioid adenocarcinomas with a
transitional-like growth pattern. Morphological features com-
monly seen in ovarian transitional carcinomas include micro-
spaces, large cystic spaces and large blunt papillae.83 Transitional
carcinomas of the ovary express Müllerian and not urothelial
markers84 85 (ie, they are variants of Müllerian tumour rather
than exhibiting true urothelial differentiation). They are usually
positive with WT1,86 a point in favour of many being variants of
OSC. Some ovarian transitional carcinomas recur or metastasise
as serous carcinomas, and this is further evidence that many are
variants of the latter. When these neoplasms are well sampled,
they often contain foci of classic serous or endometrioid
adenocarcinoma.83 There is some weak evidence that transi-
tional carcinomas may be more chemoresponsive than other
primary ovarian carcinomas.2 87 There has been little or no study
of the underlying molecular events in ovarian transitional
carcinoma. I grade primary ovarian transitional carcinomas as
for the corresponding urinary bladder tumours, although I
reiterate that, in my experience, they are rare.

MIXED TUMOURS
The World Health Organization uses the 10% rule (ie, the minor
component should make up at least 10% of the neoplasm in
order to qualify as a mixed tumour).1 However, I feel even if the
minor component comprises � 10% it should be mentioned in
the pathology report. In my experience, true mixed tumours of
the ovary are relatively uncommon, although they do occur. A
combination of endometrioid and clear cell carcinoma occurs
since both tumours commonly arise within endometriosis.
Cases which are diagnosed as mixed serous and endometrioid, or
mixed serous and clear cell carcinoma, mostly, in my opinion,
represent high-grade OSC with areas that mimic endometrioid
or clear cell carcinoma; I feel a true combination of serous and
endometrioid, or serous and clear cell carcinoma, is relatively
uncommon. As discussed earlier, WT1 may be of value in
distinguishing between serous (WT1-positive) and endome-
trioid and clear cell (WT1-negative) components.

Figure 9 (A) Ovarian clear cell
carcinoma with papillary architecture and
eosinophilic hyaline stroma. Glandular (B)
and solid (C) growth patterns are also
common. (D) Hobnail cells are also a
characteristic feature (D).

Figure 10 Ovarian serous (A) and endometrioid (B) adenocarcinoma
with clear cells. (B) The clear cell change involves glandular and
squamous elements.
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PROPOSAL FOR TYPE 1 AND TYPE 2 OVARIAN CARCINOMA
Given the major recent advances in our knowledge regarding
underlying molecular events in the main types of ovarian
epithelial malignancy, there has been a proposal by the
Baltimore group for a broad dualistic pathway of ovarian
epithelial carcinogenesis; similar to the uterus, the terms type 1
and type 2 ovarian carcinoma have been proposed.3 This does
not imply that the terms type 1 and type 2 carcinoma should
replace the specific histologic designations, or that all type 1 and
type 2 tumours have a similar behaviour and natural history
but, like the dualistic pathway relating to the pathogenesis of
uterine carcinomas, is concerned with broad mechanisms of
tumour development. Type 1 tumours, like colorectal adeno-
carcinomas, are considered to arise via a well defined adenoma–
carcinoma sequence from a benign precursor lesion and to
evolve in a stepwise fashion. Many cases are associated with
mutations in k-ras and b-raf. These are, in general, indolent
tumours. There are obvious parallels with type 1 endometrial
cancers that are also, in general, indolent and arise from a well-
defined precursor (ie, atypical hyperplasia). In contrast, type 2
ovarian carcinomas are high-grade neoplasms that arise from an
as yet undefined precursor lesion. They are often associated
with p53 mutations. Again there are obvious parallels with
type 2 endometrial cancers. The different categories of type 1
and type 2 ovarian carcinoma are listed in table 4; low-grade
OSC is the prototype of type 1 carcinoma, and high-grade OSC
is the prototype of type 2 carcinoma. Carcinosarcoma is
considered a type 2 neoplasm since, in most cases, the epithelial
component is high-grade serous in type. Moreover, similar to
the corresponding uterine neoplasms, it is now accepted that in
most cases the sarcomatous elements are derived from the
carcinoma and the epithelial component is the driving force; in
essence most represent metaplastic carcinomas, although the
term carcinosarcoma is retained.88 89 It is recognised that there
are some problems with the proposed classification in that some
neoplasms do not fit easily into either type 1 or 2 (eg, clear cell
carcinoma, although at present it is included in the type 1
category). It is also probable that in rare cases, a type 1
carcinoma can transform into a type 2 carcinoma (eg, low-grade
OSC evolving into a high-grade OSC).

CONCLUSIONS
In summary, there have been significant recent developments
regarding the pathogenesis and underlying molecular events in
ovarian carcinomas; each of the major types has a different
pathogenesis and is associated with distinct, but sometimes
overlapping, molecular events. It is now widely accepted that
there are two distinct types of OSC, termed low-grade and high-
grade, and these may be viewed as the prototypical tumours in a
broad dualistic classification of ovarian epithelial malignancy.
Careful morphological examination combined, if necessary,
with immunohistochemistry should result in accurate typing
of ovarian carcinomas. Accurate and precise typing is necessary
for clinical trials investigating whether different types of

carcinoma are best managed by alternative therapeutic regimes,
both surgical and non-surgical. This may result in the
development of specific therapies, possibly including targeted
therapies, for management of the various types of ovarian
cancer.
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Take-home messages

c Ovarian carcinomas comprise a heterogenous group of
neoplasms, each with a different underlying pathogenesis and
natural behaviour.

c There is considerable interobserver variation in the distinction
between high-grade serous and endometrioid
adenocarcinomas.

c In my opinion, most poorly differentiated ovarian
adenocarcinomas are serous in type; WT1
immunohistochemical staining may be useful in confirmation.

c It is now clear that there are two distinct types of ovarian
serous carcinoma, termed low-grade and high-grade serous
carcinoma; these comprise two distinct tumour types rather
than different grades of the same neoplasm.

c True clear cell carcinoma should be distinguished from clear
cell areas within a serous or endometrioid adenocarcinoma.
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