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Introduction

Renal cell carcinoma (RCC) rarely metastasizes to the
ovary and in some instances it is the ovarian metastasis
that results in the patient coming to medical attention [1].
RCC represents 3% of adult tumors and it usually
appears in 50-to 70-year-old individuals [2]. In most
cases renal tumors grow symptomless in the retroperi-
toneal area and metastases already exist in 30% of
patients at the time of diagnosis. RCC most frequently
metastasizes to the lung, bones, adrenals, liver and skin,
but is well known for its propensity to metastasize to
unusual sites via hematogenous spread [2]. Ovarian
metastases from RCC are rare, but can be mistaken with
primary clear cell ovarian carcinoma due to the histolog-
ical similarity. Clear cell tumors of the ovary may pose a
diagnostic dilemma because of the variety of primary and
metastatic clear cell tumors that may occur there. It is
very important to differentiate between the two because
of the therapeutic and prognostic implications. We report
a case of bilateral ovarian metastases from renal clear cell
carcinoma and a review of the literature.

Case Report

A 54-year-old woman was referred to the Oncology Unit for
scheduled postoperative imaging. Four years ago she underwent
radical right nephrectomy for renal cell carcinoma of clear cell
type. The tumor (size 10 x 7 x 6.5 cm) involved the lower pole
of the right kidney. Histology revealed adenocarcinoma of clear
cell type. There was no direct capsular invasion and the renal
vein was not involved. The patient was symptom-free. No lym-
phadenopathy, or evidence of intraperitoneal, pulmonary or

other metastatic disease was detected. No secondaries were
identified on bone scintigraphy. Serum levels of carcinoembry-
onic antigen (CEA), CA12-5, CA19-9 and alpha-fetoprotein
were within normal limits. Three years later she developed a
recurrence of the tumor. The recurrent tumor involved the right
renal bed, and the right and left suprarenal glands. The tumor
involving the suprarenal gland could right not be distinguished
clearly from the borders of the liver. She was treated with inter-
feron. While undergoing treatment with interferon, a bilateral
adnexal mass was detected at the end of the 3-month control. A
pelvic ultrasound (US) showed a bilateral heterogeneous
adnexal mass. On examination there was a firm bilateral fixed
mass in the left iliac fossa about 7 x 6 cm in size and in the right
iliac fossa a mass about 8 x 10 in size. Bimanual examination
revealed a mass in the right and left fornix which was fixed and
firm in consistency. Full blood count and renal function tests
were done and CA12-5 was 25 IU/ml. Pelvic US revealed bilat-
eral solid adnexal masses (right 11.6 x 11.8 x 9.7 cm and left
7.4 x 6.7 x 7.3 cm). There was no ascites. Laparotomy showed
no bilateral ovarian tumors. Total abdominal hysterectomy with
bilateral salpingo-oophorectomy (TAH+BSO) was carried out.
Subsequently she was treated with sunitinib. The patient is still
alive four years after the initial diagnosis of the renal primary,
and her disease has stabilized on sunitinib.

Macroscopically, the frozen specimen of the left ovary meas-
ured 7 x 5 x 5 cm and was 6.5 cm long with a 0.7 cm wide tubal
segment over it. The external ovarian external surface contained
multiple cysts with diameters of 0.5-1 cm. On the cut surface of
the ovarian tissue several hemorrhagic cysts 0.5-2 cm in diam-
eter, separated from each other by fibrous tissue, were observed.
The size of the right ovary was 9 x 5 x 4 cm and 4 cm long with
a 0.8 cm wide tubal segment over it. On cut sections, multiple
cysts with diameters ranging between 0.5 cm and 4 cm were
observed; almost all parts of both ovaries consisted of these
cystic spaces (Figure 1).

Frozen section examination did not yield any certain results.
The specimen was prepared under routine procedures. Tissues
from both ovaries were fixed in 10% formalin, parrafin-embed-
ded and stained with hematoxylin eosin.

Summary

Ovarian metastases from renal cell carcinoma (RCC) are very rare, with only 23 cases reported in the literature. We report a case
of 54-year-old women who developed bilateral ovarian metastasis 39 months after diagnosis of clear cell carcinoma. Total abdom-
inal hysterectomy with bilateral salpingo-oophorectomy was carried out. Subsequently she was treated with sunitinib and her disease
stabilized. She is still alive four years after diagnosis of the renal primary, and disease has stabilized on sunitinib. We conclude that,
although rare, the possibility of metastatic RCC should be considered in the differential diagnosis of clear cell tumors of the ovary.
Due to therapeutic and prognostic implications, it is very important to differentiate if the tumor is a primary ovarian tumor or a
metastasis from a renal cell carcinoma. Early diagnosis of this rare metastatic tumor results in prompt treatment and prolonged
patient survival.
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Microscopic examination of multiple sections from all over
the ovaries revealed that each of the cyst walls were lined by a
flattened or variably stratified cuboidal epithelia with abundant
clear or granular eosinophylic cytoplasm and low grade nuclei
(Figure 2). Mitotic figures were very rare. Small epithelial
islands or narrow cords consisting of similar epithelial cells
were demonstrated in the loose fibromyxoid stroma between the
cyst walls. The lumina of the cysts contained faint eosinophylic
material or blood. Immunohistochemically these epithelial cells
showed diffuse and strong EMA, vimentin and CD10 expres-
sion. The cells did not stain with CA12-5 or inhibin. The rest of
the TAH+BSO specimen and resected omentum material
demonstrated no considerable pathological features except an
ordinary intramural small leiomyoma nodule.

The patient had undergone a right radical nephrectomy four
years before. The slides of the kidney specimen were revised
and conformed as grade 2, Stage pT2 renal clear cell carcinoma.
Based on the morphological, clinical and immunohistochemical
findings, the tumors in both ovaries were diagnosed as clear cell
RCC metastases in an extraordinary multicystic architecture. 

Discussion

Ovaries are a common site for distant metastases from
non genital tumors, especially stomach, colon and breast
carcinomas. Approximately 7% of ovarian tumors pre-
senting clinically as ovarian primaries are identified as
secondaries on histological examination [3]. However,
ovarian metastasis from renal cell carcinoma is rare. This
may be due to the fact that renal cell carcinoma predom-
inates in males, vascular sclerosis of postmenopausal
ovaries in which age group RCC is common, and some
of the metastatic lesions being mistaken for primary
ovarian tumors [4]. In one autopsy study, ovarian metas-
tasis was found in 0.5% of cases of RCC [1]. Metastasis
to the ovaries is thought to occur by retrograde venous

embolization through the renal vein to the ovarian vessels
[1, 4]. Clear cell carcinoma of renal origin may pose a
diagnostic challenge to the pathologist, especially when
there are metastases to sites at which other clear cell
tumors have the potential to arise, such as the thyroid,
liver, and female genital tract.

In the ovary, the differential diagnosis of clear cell neo-
plasms includes primary clear cell carcinoma, steroid cell
tumor, and dysgerminoma. Metastatic clear cell carci-
noma of renal origin may mimic these entities. However,
careful gross and microscopic examination combined
with immunohistochemical analyses can aid in the dis-
tinction of this metastatic lesion [5]. 

Primary clear cell carcinoma of the ovary occurs in
women between 50 and 70 years of age. Bilateral
involvement is unusual and is seen in only 2%-4% of
patients with Stage I disease [3]. The gross appearance of
this tumor may be identical to that of metastatic renal cell
carcinoma, with a predominantly cystic mass and focal
solid areas. Like RCC, the cysts in the tubulocystic
variant of clear cell carcinoma may contain hemorrhagic
or dark brown fluid if the carcinoma is arising from an
endometriotic cyst. The microscopic appearance of clear
cell carcinoma is most often clear cells or hobnail cells
lining the cysts and tubules. The clear cells may line
complex papillae variably containing periodic acid-
Schiff-positive hyaline basement membrane material
expanding the papillary cores. Clear cells may also be
arranged in solid nests or masses, closely resembling the
pattern of a clear cell carcinoma of renal origin. In our
case, histology revealed glandular structures containing
erythrocytes and was consistent with a RCC origin.

Immunohistochemically stained tumor cells of primary
ovarian clear cell carcinomas express cytokeratin, EMA,

Figure 1. — Gross appearance of the left and right ovarian masses consisting of multiple cysts of variable sizes.
Figure 2. — Multiple ovarian cysts lined by characteristic renal cell carcinoma cells with clear or eosinophylic cytoplasm and rel-
atively uniform or slightly irregular nuclei (some contained inconspicious nucleoli).
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and CA12-5 [6]. CA-125 is commonly expressed in
ovarian adenocarcinomas but is typically absent in renal
cell carcinomas [5]. Nolan et al. proposed an immunohis-
tochemical panel to aid the differential diagnosis between
primary ovarian clear cell carcinoma and metastatic RCC
consisting of CA12-5, estrogen receptor, progesterone
receptor, the anti-cytokeratin antibody 34 E12 and
vimentin. Vimentin is an intermediate filament protein
typically present in cells of mesenchymal origin and is
commonly identified in renal cell carcinomas [7]. The
majority of clear cell RCCs show a restricted expression
of low molecular weight cytokeratins and vimentin [8].
High molecular weight cytokeratin (HMWCK) and
cytokeratin 7 (CK7) are rarely expressed in clear cell
RCCs [8], whereas clear cell ovarian carcinomas are
almost always positive for CK7 [6]. The typical immuno-
histochemical profile of our case (vimentin+, low molec-
ular weight cytokeratins+, EMA+) further supported the
diagnosis of a metastatic RCC.

Bilateral involvement of the ovaries by tumor should
always raise the possibility of metastatic disease. Nearly
10% of bilateral ovarian tumors are metastatic, most
commonly from the gastrointestinal tract and breast [3].
Recognition of the metastatic nature of an ovarian tumor
depends on an adequate clinical history, but a panel of
immunohistochemical markers may play an important
role if the primary lesion is unknown.  

RCC rarely metastasizes to the ovaries, with only 23
cases reported in the literature from 1937 onwards [9].
The age group ranged from 17 to 68 years. The left
kidney was the site of the primary tumor in 11 cases
(48%), in two cases primary laterality was not listed, in
one case bilateral RCC was diagnosed [10] and in the
remaining ten cases including the present case (39%), the
right kidney was the site of the primary tumor.

Left ovarian metastases were detected in ten cases
(43%), the right ovary was involved in four cases (17%),
ovarian laterality was not listed in one case and bilateral
ovarian tumors were detected in eight cases (35%). Four
of the right-sided RCCs metastasized to the contralateral
ovary (44.4%), two to the ipsilateral ovary (22.2%) and
two gave bilateral ovarian metastases (22.2%). Five of the
left-sided RCCs metastasized to the left ovary (45.4%),
two to the right ovary (18%) and in four cases (36.3%)
similarly to our case, bilateral ovarian metastases were
detected. Usually, secondary ovarian tumors are bilateral.
Sixty to 70% of secondary ovarian tumors were bilateral
in two published series of ovarian metastasis [11, 12].

In 15 cases (65.2%), the diagnosis of RCC preceded
the detection of ovarian metastases with a time interval
ranging from three months to 14 years. Renal and ovarian
tumors were mainly detected within the first four years
after a RCC diagnosis. In the present case, bilateral
ovarian metastases were detected 39 months after RCC
diagnosis. In four cases (17%), the ovarian tumors were
detected before the diagnosis of RCC. Young et al.
reported an interesting case of a renal primary detected
eight years after ovarian tumor diagnosis [1]. Surgery
was the main treatment with radiation, chemotherapy and

interferon used in several cases. Information on long-
term survival is limited. However, in well documented
cases overall survival ranged from three months to 16
years [1, 13, 14].

In summary, ovarian metastasis appears early in the
metastatic pathway of RCC. The possibility of disease
progression involving the ovaries should be considered in
women with a history of RCC. Although rare, the possi-
bility of metastatic RCC should be considered in the dif-
ferential diagnosis of clear cell tumors of the ovary.
Careful attention should be paid to characteristic morpho-
logic patterns and the immunohistochemical profile.
Early diagnosis of this rare metastatic tumor results in
prompt treatment and prolonged patient survival.
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