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Abstract

We report on a 61-year-old woman with a history of right-sided 
nephrectomy for clear cell renal cell carcinoma (RCC) occurring 21 
years ago; she currently presented with a bilateral ovarian tumour. 
Histologically, the tumour of both ovaries was clear cell carci-
noma. Immunohistochemically, the tumour cells were positive for 
vimentin, RCC marker, epithelial membrane antigen, cytokeratin 
AE1/3 and CD10. Cytokeratin 7, CA125, HMWCK, estrogen and 
progesterone receptors were all negative. Based on the morphology 
and immunophenotype of the tumour, we established a diagnosis 
of late metastasis of RCC in the ovaries. A postoperative abdominal 
computed tomography scan, however, revealed a tumour mass 
solely in the left kidney, which had not been visible in the preop-
erative ultrasound. The patient underwent nephron-sparing surgery 
and a biopsy showed the tumour to be clear cell RCC. Metastasis of 
RCC to the ovaries is rare, and to the best of our knowledge, only 
24 cases have been reported to date. However, due to the differ-
ent treatments and prognosis, the distinction between a primary 
ovarian tumour and metastasis of RCC is important. 

Introduction 

Renal cell carcinoma (RCC) represents 2% to 3% of all 
cancers, with the highest incidence occurring in the Czech 
Republic, followed by Latvia and the United States.1 Despite 
the fact that this tumour is able to metastasize to different 
sites via hematogenous spread, there have been only 24 
cases of ovarian metastases reported to date.2,3 Metastasis to 
the ovaries is thought to occur by retrograde venous embo-
lization through the renal vein to the ovarian vessels.4 We 
describe an additional case with clinical, histological and 
immunohistochemical characteristics, discuss the differential 
diagnosis and review the literature.

Case report 

A 61-year-old woman presented with a history of clear cell 
renal cell carcinoma (RCC) of the right kidney (the pTNM 
classification of the tumour was pT2aN0M0). She had been 
treated with nephrectomy and adjuvant chemotherapy (vin-
blastine 6 cycles) and had regular follow-up ultrasounds 
by a urologist every 6 months for more than 20 years. In 
November 2011, a new ovarian mass was accidentally dis-
covered during a follow-up ultrasound and the patient was 
referred to the Gynecological Oncology Centre at our hos-
pital. The detailed transvaginal ultrasound was performed 
by a gynecological oncologist. It revealed a bilateral ovar-
ian tumour showing the sonomorphologic and Doppler 
pattern characteristic for primary or metastatic clear cell 
ovarian cancer with no sign of spreading to the abdomen. 
The tumour size was 12 × 10 × 8 cm in the right ovary and 
8 × 8 × 6 cm in the left ovary. Tumour marker CA 125 was 
slightly elevated (48 IU/mL, standard ≤35 IU/mL). During 
the intraoperative pelvic and abdominal exploration, we 
found only a bilateral ovarian mass. Based on the result of 
an intraoperative ovarian tumour biopsy, which showed the 
adnexal mass to be clear cell carcinoma, and uncertain as to 
whether it was primary or metastatic, the patient underwent 
radical surgery. This included a total abdominal hysterec-
tomy with a bilateral salpingo-oophorectomy, total omen-
tectomy, appendectomy and systematic pelvic and paraortic 
lymphadenectomy; no residual tumour remained. The final 
pathology report confirmed metastatic RCC in both ovaries 
with negative findings in the lymph nodes (76/0), omentum 
and the other removed structures. 
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Histological results 

Ovarian tumour specimen 

Grossly, the right ovary was replaced by a hemorrhagic solid 
yellowish tumour mass (size 105 × 90 × 70 mm) with few 
cysts, 30 mm in the greatest diameter (Fig. 1, part C). The left 
ovary was replaced by a tumour mass of the same structure 
and size 80 × 60× 50 mm. 

Histologically, both ovaries consisted of a clear cell 
tumour arranged in a solid, alveolar, microcystic and mac-
rocystic pattern and showed a prominent vascular network 
(Fig. 2). The tumour cell nuclei were regular without marked 
pleomorphism or mitoses. An intraoperative diagnosis, using 
the frozen section technique, revealed clear cell carcinoma, 
although it was uncertain as to whether it was primary ovar-
ian or metastatic. Immunohistochemically, the neoplastic 
cells were positive for RCC marker, vimentin, epithelial 
membrane antigen, cytokeratin AE1/3 and CD10. Other 

Fig. 1. Clear cell renal cell tumour of the left kidney with bilateral ovarian metastases: A: Ultrasound findings of right ovarian metastasis of solid structure with 
multiple small irregular cysts filled with hypoechogenic (blood) intracystic fluid. B: Three-dimensional power Doppler ultrasound of ovarian metastasis showing 
tumour structure and vessel tree. C: Gross appearance of the ovarian tumour.
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markers, including cytokeratin 7, CA 125, HMWCK, estro-
gen and progesterone receptors, were negative. Based on 
the morphology and immunophenotype, we concluded that 
the final diagnosis was metastatic clear cell RCC. 

Kidney specimen 

Grossly, the resected part of the left kidney showed 
a well-demarcated solid yellowish tumour measuring 
30 × 27 × 24 mm. Histologically, the tumour consisted 
of typical clear cell RCC (Fuhrman nuclear grade 2) (Fig. 
3). Neither angioinvasion nor any extension into the peri-
nephric tissue was found, and the pTNM classification was 
pT1aNXM1.

A subsequent transabdominal computed tomography (CT) 
scan revealed a well-encapsulated tumorous mass in the left 
kidney (29 × 28 × 31 mm) with heterogeneous enhance-
ment (Fig. 4), which was not visible on the ultrasound pre-
operatively. A repeated CT scan after 4 months confirmed 
the increased size of the renal mass (32 × 30 × 40 mm); 
nephron-sparing surgery followed (open partial nephrec-
tomy). The patient’s postoperative course was unremark-
able, with temporarily elevated serum creatinin (maximum 
405 μmol/L) and urea (maximum 12 mmo/L). Soon after 
surgery, her renal function was within the normal range. 
There was no need for dialysis or supportive care.

She did not receive any adjuvant chemotherapy and she 
has had regular follow-ups with no sign of disease 1 year 
after the removal of ovarian tumours, as per the CT and 
positron emission tomography/CT scans.

Discussion 

Our report concerns a rare case of bilateral secondary 
ovarian involvement from primary clear cell RCC. RCC is a 
common tumour, which is able to metastasize to different 
sites.5 Simon and colleagues concluded that even among 
those patients having clear cell RCC, who experience an 
initial 5-year postoperative disease-free interval, about 5% 
will experience a renal recurrence and 15% will develop 
metastases during the ensuing 10 years.7

The most frequent localizations of metastases are the 
lungs (50%-60%), lymph nodes (36%), bones (30%-40%), 
liver (30%-40%) and brain (5%).6 However, metastases of 
this tumour (via hematogenous spread) have been identified 
in virtually every organ of the human body.9

Among the reported clear cell RCC cases spreading to 
the female genital tract, most (about 80) metastasized to the 

Fig. 2. Metastasis of clear cell renal cell carcinoma: Ovary hematoxylin and 
eosin stain (100×).

Fig. 3. Clear cell renal cell carcinoma: Left kidney, hematoxylin and eosin stain 
(100×).

Fig. 4. C computed tomography scan: Well-encapsulated tumorous mass of the 
left kidney with heterogenous enhancement.
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vagina.8 Only 24 cases of RCC metastases to the ovaries have 
been reported to date.2,3 In our case, the metastatic tumour 
affected both ovaries. 

Bilateral ovarian tumours were, however, detected in only 
8 of the previously reported cases, and involvement of the 
contralateral ovary is even rarer.2,9 Ovarian metastases may 
develop either before, or many years after, a diagnosis of the 
primary renal tumour and can therefore be easily confused 
with primary ovarian tumours.10

Metastatic renal cell tumours typically spread hematog-
enously, and may be spread by a renal-ovarian axis (i.e., 
the direct drainage of the left ovary into the left renal vein).2

Because of this unique anatomy, incompetent gonadal 
veins allow a retrograde venous flow.11 This phenome-
non would explain the slightly higher number of cases of 
left-sided clear cell RCC with metastases to the ipsilateral 
ovary. Synchronous primary ovarian and renal cancers are 
extremely rare; only 3 cases were reported in English scien-
tific literature, and English published reports revealed only 
2 cases of metastasized ovarian carcinoma presented as a 
renal mass.11 Most of the RCCs spreading into the ovaries 
were clear cell types. There is only 1 report of a papillary 
RCC that metastasized to the ovary.10

Clear cell carcinoma is a distinctive histological type of 
primary ovarian carcinoma. 

A differential diagnosis of this tumour includes a steroid 
cell tumour (stromal luteoma, Leydig cell tumour, steroid 
cell tumour, not otherwise specified, dysgerminoma, and a 
clear cell variant of struma ovarii.12,13

Moreover, metastasis of clear cell carcinoma from other 
primary sites, including the kidney, should also be consid-
ered. The presence of hobnail cells and extracellular mucin 
are more typical of clear cell carcinoma of the ovary, while 
a solid and tubular growth pattern with bland cells and a 
prominent vascular network raises the possibility of a metas-
tasis of clear cell RCC. A panel of immunohistochemical 
markers further supports this diagnosis. A useful panel for 
this distinction is CD10, CK7, RCC marker, mesothelin and 
HMWCK (clone 34βE12). Ovarian clear cell carcinoma is 
usually CK7+, mesothelin + and CD10-. However, CD10 
can be positive in up to 20% of ovarian clear cell carcinoma, 
usually at the apical border.14 On the other hand, CCRCC is 
CK7-, mesothelin-, CD10+, and RCC marker+. HMWCK can 
also be helpful; they are always negative in RCC.

The most common symptoms related to clear cell renal 
cancer are anemia, hepatic dysfunction, gross hematuria, 
hypoalbuminemia, flank pain, malaise, paraneoplastic 
hypercalcemia and anorexia. Currently, more than 70% of 
all renal cancer cases are detected as an incidental finding 
on imaging obtained for unrelated reason.4 The tumour is 
usually a solid mass, mostly heterogeneous, which is associ-
ated with necrosis, hemorrhage, regressive changes or calci-

fication. In about one-third of patients, the tumour is homog-
enous. RCC is hypervascular and shows strong enhancement 
even after intravenous contrast administration has already 
been in the arterial phase. The most significant prognostic 
factor determining the survival rate in RCC is the invasion 
into the renal vein or the inferior vena cava.15 In our case, 
the renal tumour was not identified by ultrasound, but only 
by a transabdominal CT scan.  

Most metastatic ovarian tumours are unilateral, very 
often large, with the greatest dimension being 12.5 cm on 
average.16 If the ovarian metastasis is discovered prior to its 
renal source, then a subjective tumour pattern recognition 
on an ultrasound may lead to a misdiagnosis of primary 
ovarian clear cell carcinoma (also typically presented as 
a unilateral mass with a mean size of 13 to 15 cm,17 or as 
a granulosa-cell tumour.18 In an ultrasound, solid tumous 
containing several small, irregular locules or multilocular-
solid tumours are usually depicted. The cysts are filled with 
a small amount of fluid or mixed echogenicity (hemorrhagic 
content). These sonomorphologic and Doppler patterns of 
ovarian mass (although found bilaterally) were identified 
during our patient’s transvaginal ultrasound (Fig. 1); there-
fore, it was suspected that a primary or metastatic clear cell 
ovarian cancer was present. 

The ovarian masses were treated as a primary ovarian 
cancer with radical surgery, because the intraoperative biop-
sy cannot differentiate whether or not the mass is of primary 
or secondary ovarian origin. Similarly, the encapsulated left 
side tumour was treated with radical nephron-sparing sur-
gery. Limited evidence suggests that surgical extirpation of 
both lesions may lead to long-term disease-free survival.11,19

Conclusion 

Ovarian metastasis of CCRCC should be considered using 
a differential diagnosis of ovarian clear cell tumours, even 
if many years have passed after the diagnosis of a renal pri-
mary tumour, and even in cases without anamnestic data 
of RCC, since the metastasis could be discovered prior to 
the renal primary. 
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