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ABSTRACT

Renal cell carcinoma (RCC) is the most common solid lesion within the kidney and accounts for
most kidney malignancies. The primary tumor size primarily determines the risk of metastasis
in RCC. Literature rarely describes metastasis in tumors less than 2 cm; in fact, around 1/3 of
RCC reported cases had metastatic disease at the time of diagnosis. RCC tends to metastasize
to the lung in half of the patients, to the bones or the liver in 1/3 of patients, and the brain
in 5% of all cases. RCC can metastasize to almost every organ in the human body. However,
their metastases to the ovaries are incredibly uncommon. In this report, we describe a female
presented with the smallest RCC (1cm) that metastasized to the ovary in a patient with previously
undiagnosed autosomal dominant polycystic kidney disease (ADPKD). This case report aimed to
raise physicians’ awareness of the possibility of metastasis in RCC regardless of tumor size and that
metastatic RCC could be the first presentation of patients with ADPKD.
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INTRODUCTION

T
he ovaries are common sites for secondary
metastatic tumors. Most primary tumors that
tend to metastasize into the ovaries are of the gas-
trointestinal tract, breast, and cervical carcinoma.

Very rarely, renal cell carcinoma (RCC) metastasizes into the
ovary [1]. RCCs are a variety of malignant tumors of the re-
nal cortex that have unique clinical, morphologic, and genetic
characteristics [2]. Males are twice as likely to have them as
females, and they often appear in the 6th and 7th decade [3].

About 1/3 of the RCC cases had metastatic disease at the
time of diagnosis. The most common RCC metastatic sites
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in decreasing frequency are the lungs, bones, liver, and brain.
RCC can metastasize to almost every organ [4, 5]. However,
they rarely metastases to the ovaries [6]. Tumor size primarily
determines the risk of metastasis in RCC. Earlier work has
described metastasis in tumors less than 2 cm [7, 8].

Ovarian fibro thecomas (OFTs) are solid benign tumors
that have an incidence of 1%–4.5% of all ovarian neoplasms
[8]. They are primarily a mixture of fibrous and thecomatous
elements. OFT are often unilateral, hormonally inactive, and
present in women in their fifth decade. Pain due to com-
pression of different organs is the most frequent presentation.
Serum CA-125 values are typically within the normal range in
OFT cases [9]. Here, we described a case presented with the
smallest RCC (1cm) that metastasized to the ovary in a pa-
tient with previously undiagnosed autosomal dominant poly-
cystic kidney disease (ADPKD) while being presented with a
big OFT, a sex cord-stromal tumor.
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Figure 1. Multiple coronal reformatted sections from a contrast-enhanced computerized tomography scan through the ab-
domen. A: Corticomedullary phase. B and C: are in the nephrogenic phase. A and B show multiple scattered non-enhancing
hepatic and renal cysts highlighted as blue arrows, which confirm the diagnosis of autosomal dominant polycystic kidney
disease. Yellow arrows demarcate a small nodule exophytic from the lower pole of the left kidney, which exhibits avid enhance-
ment in the corticomedullary phase and washout in the nephrogenic phase, indicating a primary RCC. Figure 1C: Showing a
large right ovarian solid homogenous hypodense mass showing minimal enhancement post-contrast administration, suggesting
fibrothecoma.

CASE PRESENTATION

A 45-year-old female presented with severe right abdominal
pain for three days. She was G7 P7 A0; the last three babies
were delivered by caesarean section; the patient had an unre-
markable medical history and a regular menstrual cycle. On
examination, there was a right lower abdomino-pelvic hard
mass lesion of 6 × 10 cm. An ultrasound examination showed
a solid homogenous hypoechoic mass involving the right-side
pelvis and lower abdomen, measuring 10.5 × 7 cm, with in-
creased vascularity on color Doppler. It was highly suggested
for fibrosarcoma; other differential diagnoses include thecoma,
Brenner tumor, and ovarian fibroadenoma.

A pelvic magnetic resonance imaging (MRI) with contrast
showed a clear, homogeneous, low-intensity mass at T1 and
T2 coming from the right ovary, with only a small amount
of enhancement after the contrast was given. The mass mea-
sured 11 × 10 × 8 cm and was highly suspicious of malignancy.

Figure 2. It shows a gross photograph of the total abdominal
hysterectomy specimen with bilateral salpingo-oopherectomy,
right ovarian fibroma, and small renal cell carcinoma.

Oncologist investigations showed: CA-125 = 13 U/mL, CA
19-9 = 4.8 U/ml both in the normal range, and lactate dehy-
drogenase = 211 U/L (normal range < 214 U/L). Other bio-
chemical and hematological tests were all within the normal
range, including renal and liver function tests, random blood
sugar, and a normal resting echo study. A computed tomog-
raphy (CT) scan of the abdomen was done for further eval-
uation and staging; it revealed multiple variable sizes cysts
(from 10-15 mm in diameter), non-enhancing fluid density in
the liver, and both kidneys, which was consistent with undi-
agnosed ADPKD (Figure 1, A and B).

A large right ovarian solid homogenous hypodense mass
is suggestive of fibrothecoma (Figure 1 C). Additionally, an
incidental small, well-defined exophytic lesion from the lower
pole of the left kidney, measuring 10 mm in diameter, was dis-
covered. The lesion showed avid enhancement in the cortico-
medullary phase and washout in the nephrogenic and delayed

Figure 3. A magnetic resonance imaging coronal T2 fat sat
sequence (after 1-year follow-up) shows a normal vaginal vault
(green arrow), no adnexal lesion (blue arrow), and a clear bed
of the lower pole of the left kidney (yellow arrow).
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Table 1. Shows the smallest renal cell carcinoma cases reported in the literature for the last two decades ∗.

Authors, Publication years Size of primary kidney Tumor Site of primary kidney Tumor Site of Ovarian Metastasis

Takayanagi et al. (2022) [7] 1.6 cm Rt Rt
Uruc et al. (2017) [10] 5.8 × 6.8 cm Rt Lt
Liang et al. (2016) [11] 8 cm Rt Rt
Liang et al. (2016) [11] 8 cm Lt Rt
Liang et al. (2016) [11] 7 cm Rt Lt
Liang et al. (2016) [11] 7 cm Rt Rt
Liang et al. (2016) [[11] 9 cm Lt Rt
Kostrzewa et al. (2015) [12] 1.5 cm Lt Rt
Bohara et al. (2015) [13] 3 × 4 × 5cm Rt Rt
Toquero et al. (2009) [14] 4 cm Lt Lt
Kato et al. (2006) [15] 4 cm Lt Lt

∗ Rt: right and Lt : left.

phases, which was suspected for a small RCC (Figure 1, A
and B).

A laparotomy was undertaken by a joined gynecological
and urological team, where a total abdominal hysterectomy,
bilateral salpingo-oopherectomy, and removal of the left renal
mass were done (Figure 2). The histopathology report of the
renal mass was consistent with clear RCC grade II, completely
excised with tumor-free margins, and no lymphovascular inva-
sion was identified. The left ovary shows two foci of metastasis
from RCC, and the pathological staging was T1a Nx M1. The
right ovary shows features of large fibrothecoma; the uterus
shows adenomyotic changes. The patient was kept under close
follow-up. An abdominal MRI one year after surgery shows
a clear renal bed, and no recurrence of the tumor (Figure 3).

DISCUSSION

Metastatic ovarian tumors represent a diagnostic challenge
to surgeons; they tend to present late with a worse patient
prognosis. Fortunately, this lady had a large primary benign
ovarian tumor that urged more detailed evaluation, leading to
a small RCC discovery in the left kidney. Imaging tests have
promoted women’s health in multiple ways [16]. In ADPKD,
they help to identify the disease and its extrarenal symptoms,
including cystic liver disorders and intracranial aneurysms.
Also, they track the disease’s development and consequences
[17–20].

Many ADPKDs are asymptomatic and accidentally discov-
ered [17]. Researchers believe that the underlying genetic
changes causing ADPKD may also contribute to the emer-
gence of RCC. Others proposed that both diseases implicate
the intricate interplay of genetic and molecular pathway [18].
The time interval for RCC metastasis had a wide range from
12 weeks to 21 years, which reinforces the importance of rou-
tine monitoring and close follow-up for the early detection
and treatment of RCC [19, 20].

In this case report, we documented a small RCC in a pa-
tient with ADPKD with a rare metastasis to the ovary [8].
This case presented three rarities in one patient.

First, the concomitant number of renal cysts complicates
and frequently delays the diagnosis of RCC in individuals with
ADPKD, which is why patients with ADPCK rarely observe
RCC. When the tumor is tiny, it can often be challenging
to distinguish RCC from cyst infection or hemorrhage [21].
Second, our results suggest that the metastatic risk may be

higher than reported previously for all tumor sizes [22, 23].
Lastly, RCC rarely metastasizes to the ovaries [23]. Only

40 cases of metastasis to the ovaries were reported from 1957
to 2022. This is considered the 41 case reported till now
[7]. Takayanagi et al. reported a case of metastatic ovarian
tumor five years following the removal of primary RCC; upon
retrograde evaluation of the case files, the primary lesion was
seen one year earlier as a homogenous enhanced nodule of 10
mm [7].

In Table 1, we summarized the reported RCC cases in the
last two decades that were less than 10 cm [7, 10–15].

The identification of two simultaneous ovarian tumors is
quite rare. Ibrahim et al. reported a 70-year-old woman with
a large abdominal mass, which histopathological examination
confirmed to be a secondary RCC, a large benign mixed mu-
cinous cystadenoma, and a Brenner tumor [24].

CONCLUSION

This case demonstrates an uncommon RCC presentation
that has spread to the ovary in a patient with a big OFT.
The presence of a primary ovarian tumor should urge vigor-
ous evaluation since the concomitant presence of two ovarian
tumors is not uncommon. ADPKD cases are susceptible to
RCC, and RCC cases may exhibit late metastasis years after
their excision. Both patients should be carefully followed-up
for an earlier diagnosis and better outcome.
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