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Abstract

Transitional cell carcinoma (TCC) of the ovary is a rare subtype of epithelial ovarian tumours
defined as a tumour composed of epithelial elements, histologically resembling urothelium and
its neoplasms. Ovarian metastases from primary urinary tract carcinomas are rare. The dif-
ferential diagnosis of primary TCC of the ovary versus metastatic bladder TCC is challenging
because of histological similarity. We present the case of a 49-year-old premenopausal woman
who was initially diagnosed with non-invasive papillary urothelial carcinoma of bladder (NIPUC)
and after 2 years with a synchronous TCC of the ovary while being investigated for suspected
relapse. She underwent a radical cystectomy, total hysterectomy, bilateral salpingo-
oopharectomy, and pelvic lymph node dissection. The final diagnosis of synchronous NIPUC
of the bladder and TCC of the ovary was made by histopathology and immunohistochemical
studies.

© 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Primary transitional cell carcinoma (TCC) of the ovary is an uncommon histopathological
diagnosis, and it was first described as a separate entity from Brenner tumours of the ovary by
Austin and Norris [1], with the first largest cohort presented by Eichhorn and Young [2].
Primary TCC of the ovary was reported as a subset of ovarian tumours with histologic features
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similar to those of malignant Brenner tumours, but the tumours lacked the associated benign,
borderline, or proliferative Brenner tumour component, and prominent stromal calcification
[1]. It also contained definite urothelial features and was therefore considered to behave more
aggressively than malignant Brenner tumours. Since TCC of the ovary has close morphological
similarities to TCC of the bladder and it behaves more aggressively than malignant Brenner
tumours; Austin and Norris [1] concluded that ovarian TCC arises directly from the plu-
ripotent surface epithelium of the ovary and from cells with urothelial potential, rather than
from a benign or proliferative Brenner tumour precursor. In 2014, the World Health Or-
ganization (WHO) classification therefore regarded TCC as a separate entity and identified
TCC as a morphological variant of high-grade serous cancer (HGSC). The pure form of ovarian
TCC accounts for only 1% of surface epithelial tumours, but mixed carcinomas with a minor
TCC component make up 3% and those with a predominant TCC component 5% of this group
of tumours [3].

Histological examination remains the main tool for the diagnosis of these heterogeneous
tumours and the differential diagnosis of closely related cancers. Hence, with revised clas-
sification of ovarian malignancies, it is important to report all rare subtypes to understand
their biology and behaviour. We present the unusual case of a patient, who was diagnosed
with a high-grade papillary non-invasive urothelial carcinoma of the bladder and subse-
quently with a separate new primary TCC of the ovary 2 years later.

Case Report

A 49-year-old woman presented with a 3-month history of haematuria and a diagnosis of
high-grade non-invasive papillary urothelial carcinoma of bladder (NIPUC) (pTa) was made
on the transurethral bladder resection (TURB) specimen. The TURB was complicated by
bladder perforation, which required a laparotomy for repair. Further NIPUC was resected
after 7 months. In view of the persistent disease, the patient underwent 6 cycles of induction
therapy with Bacillus Calmette-Guerin. Six months after treatment, a re-look cystoscopy was
performed and confirmed progression of the disease. The histology showed focal areas of
superficial lamina propria invasion (pT1) of high-grade papillary urothelial carcinoma. A
radical cystectomy was recommended due to the patient’s young age and failure of Bacillus
Calmette-Guerin therapy. A pelvic CT scan prior to surgery identified an increase of a pre-
viously described left adnexal lesion from 5 cm to 14 cm. The adnexal mass had developed
complex features such as an irregular thick wall and a septum. The CA125 was found to be
69 IU/L and slightly elevated. The differential diagnosis was metastasis from the bladder
cancer versus a synchronous ovarian and bladder malignancy. The patient had four cycles of
neoadjuvant chemotherapy with carboplatin and gemcitabine prior to multidisciplinary
surgery.

The operation included a total cystectomy with ileal conduit formation and a hyster-
ectomy with bilateral salpingo-oophorectomy and pelvic lymph nodes dissection. Intra-
operatively, the right ovarian mass, measuring 22 cm had a smooth surface with focal dis-
ruption of the capsule and contained solid as well as cystic components. The histopathology
showed high-grade TCC with focal glandular differentiation. The cells were arranged in
papillae with atypical nuclei within a fibrous stroma. There was stromal invasion and vascular
invasion together with abundant mitosis and focal glandular differentiation. There was focal
perforation of the capsular surface with extravasation of mucin suggestive of focal ovarian
surface involvement (Fig. 1). No background benign or borderline Brenner tumour was
identified. Non-invasive high-grade papillary urothelial carcinoma was found in the bladder

(pTa) (Fig. 2).
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Fig. 1. The ovarian TCC is large and shows areas of necrosis on low power.

Immunohistochemistry (IHC) from the ovarian tumour showed strong and diffuse re-
activity for GATA3 as well as CK7, and a moderate number of cells were staining for
thrombomodulin, while only few cells stained positive for CK5/6. The ovarian tumour cells
were negative for CK20, P16, p53, ER, mammaglobin, GCDFP-15, PAX8, WT1, uroplakin, and
vimentin. The bladder tumour stained positive for CK7 with no staining for CK20. Based on
the histology and immunohistochemical finding, the diagnosis of NIPUC of bladder with a
synchronous primary TCC of the ovary was made. The contralateral adnexa, uterus, and pelvic
lymph nodes and omentum were negative. The patient received adjuvant 4 cycles of car-
boplatin and paclitaxel. She remains free of disease 3 years after treatment. The CARE
Checklist has been completed by the authors for this case report, attached as supplementary
material (for all online suppl. material, see https://doi.org/10.1159/000533269).

Discussion

The clinical presentation of TCC of the ovary is similar to other types of ovarian car-
cinomas, and most common symptoms are abdominal distension and pain. Definitive di-
agnosis requires surgical resection and histopathological evaluation. The differential diag-
nosis of primary TC of the ovary versus metastatic bladder cancer is challenging and
sometimes impossible. In our patient, the diagnosis of ovarian mass was an incidental finding
during investigation for an NIPUC of the bladder.

To the best of our knowledge, there are no other published cases of synchronous TCC of
the ovary and NIPUC. The ovaries are common sites for intra-abdominal metastasis, and TCC
of the ovary may therefore be closely mimicked by metastatic disease as in our case. However,
only about 6% of ovarian cancers found at laparotomy are secondary tumours from other
sites, and metastatic TCC involving the ovary from the urinary bladder is extremely rare [4].
The distinction between metastatic and primary TCC ovary is important as the treatment and
prognosis are different. In our case, the diagnosis of NIPUC of the bladder and its subsequent
treatment delayed the diagnosis of the primary TCC of the ovary as it was thought to represent
metastatic disease.

Mean age of patients newly diagnosed with TCC is 56 years, and 59% of TCC are unilateral
[5], which reflects the characteristics of our case. The CA125 in our patient was increased
which is a common feature for TCC and other epithelial ovarian carcinomas [6]. It normalized
after surgical removal of the ovarian malignancy. We did not include HE4 and ROMA score in
our case as the case was discussed at our MDT, and the decision was to go ahead with surgery
in our gynaecological oncology department.
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Fig. 2. Urinary bladder cancer x10. The bladder urothelial carcinoma is small and shows no lamina propria
invasion.

In our case, the ovarian TCC had histological similarities to the urinary bladder TCC,
showing the same structural features such as papillae and microcysts filled with periodic acid-
Schiff-positive mucus. But there were no bizarre giant cells, gland-like spaces, squamous
differentiation, and psammoma bodies. Features observed by Eichhorn and Young [2] such as
large eosinophilic nucleoli and longitudinal grooves were also not seen prominently in
our case.

IHC staining may be of assistance to distinguish TCC of the ovary from TCCs of urothelial
origin. CK20 and CK7 are useful markers for differentiating between TCC of the ovary and of
the bladder, with CK7+/CK20+ profile being more common in urothelial carcinoma and
CK7+/CK20- profile common in ovarian TCC. Additionally, the Mullerian marker CA125 is
often strongly expressed in ovarian tumours but is absent in bladder TCC. Furthermore,
ovarian TCCs are usually negative for urothelial markers, such as uroplakin III and throm-
bomodulin [7]. Unlike bladder TCCs, ovarian TCCs are often positive for vimentin and Wilms
tumour protein (WT1), and this observation has supported the theory that many of these
tumours are in fact variants of HGSCs and are not true TCCs [8]. Antibodies to S100 and
GATA3 expression, which have all been demonstrated in bladder tumours have also been
studied in ovarian TCC and while these markers are expressed in most cases of benign
Brenner tumours, they are either weakly positive or negative in TCCs [9]. However, there is
always limitation to the immunohistochemical workup. In our case, the ovarian tumour
showed a mixed profile: on one hand, the CK7+/CK20- pattern and lack of expression of
uroplakin were expected in the usual ovarian TCC; on the other hand, there was expression of
thrombomodulin and GATA3 and lack of labelling with ER, PAX8, and WT1, more common
pattern seen in urothelial carcinoma. It is important to combine immunohistochemical
workup, and in fact, any workup, with the histological findings and the clinicoradiological
findings. In our case, the finding of non-invasive papillary urothelial carcinoma in the cys-
tectomy specimen, and history of very focal lamina propria invasion with no lymphovascular
invasion in only one previous TURB specimen meant that it was very unlikely that the ur-
othelial carcinoma had metastatic potential to result in a large ovary metastasis. Thus, more
weight was given to the supportive IHC finding (such as CK7+/CK20- profile and negative
uroplakin) over the non-supportive IHC finding. In our case, the expression of CA125 and lack
of expression of CK20 supported the diagnosis of primary ovarian differentiation, favouring
independent origins for the two tumours, rather than ovarian metastasis of the bladder TCC.

A common problem is also to distinguish moderate- and high-grade TCCs from other
poorly differentiated serous carcinomas and undifferentiated carcinomas. Neoplastic cells
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recognizable as transitional cells, papillae, and thick bands of neoplastic cells of the same type,
and microspaces favour the diagnosis of primary TCC of the ovary [2].

An important means to advance our understanding of TCC would be to identify tissue
biomarkers to be able to accurately distinguish between ovarian TCC and HGSC. A recent
paper reported data obtained from proteomic analysis and found that claudin-4 (CLDN4),
ubiquitin carboxyl-terminal esterase L1 (UCHL1), and minichromosome maintenance protein
7 (MCM7) were significantly higher, expressed in TCC than in HGSC of the ovary. The authors
were therefore able to distinguish TCC from HGSC with those newly diagnosed proteomic
markers [10].

The primary treatment of patients with TCC of the ovary is similar to that of other
epithelial ovarian cancers. It consists of optimal surgical resection, followed by adjuvant
platinum-based chemotherapy. Studies from MD Anderson suggested that TCC has a better
prognosis than HGSC [11], possibly owing to better response to chemotherapy [12] and a less
infiltrative invasion pattern. Subsequent work from a German group supported their findings
and reported a significantly better prognosis compared to all other types of ovarian carci-
nomas after standardized chemotherapy [13]. The better prognosis was thought to be due to a
more feasible surgical respectability, but less tendency to the bulky extraovarian tumour
spread of TCCs was also reported in a published meta-analysis [14]. Consistent with this study
few years earlier, Silva et al. reported that the estimated 5-year survival rate for patients with
TCC of the ovary regardless the treatment was 37%, and this estimate was based on 88
patients, whereas for patients who received chemotherapy and surgery, it was 41%. Factors
associated with survival for patients who received chemotherapy after surgery were the
clinical stage, the percentage of TCC component in the primary tumour, and optimal cyto-
reductive surgery [15]. In our case, we achieved complete surgical resection of the tumour
and good response to standard chemotherapy with no relapse after 3 years of follow-up. As
we achieved complete surgical resection, we did not treat our case of NIPUC of the bladder
with any of the immune-based combinations for advanced urothelial carcinoma.

Conclusion

Our case of synchronous TCC of the ovary and NIPUC of the bladder emphasizes the
difficulties associated with distinguishing a primary TCC of the ovary versus metastatic
bladder TCC. Clinical features and IHC studies are important in determining the final di-
agnosis. Gynaecologists should be aware that TCC of the ovary is a histological subtype of
HGSCs and it needs to be differentiated from metastatic urothelial cancers when deciding the
treatment. Neoplastic epithelial cells recognizable as transitional epithelium arranged in well-
demarcated bands from the cystic spaces, papillary projections, and microspaces within
neoplastic epithelium are important histological features. Although the microscopic exami-
nation has traditionally been the basis for diagnosis of this heterogeneous tumours, novel
approaches increasingly utilize new IHC markers and molecular techniques to be able to
distinguish closely related tumours and to make the correct diagnostic which guides patient
management and improves outcomes. We hope that more similar cases will be published in
the future in order to help clinicians to know how to manage these types of cancers.
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